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:m   PHILIP  ROUNSEVILLE  ALGER,  U.  S.  Navy. 
AN  APPRECIATION. 
Written  for  the  Institute  by 
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r,   .'.Iger,  the  news  ot  nis  acam  na. 
|e  personal  loss.    To  them,  the  memory  of  what  he  wa 
lys  far  transcend  the  memory  of  what  he  did  and  the, 
It  of  what  he  might  have  done  if  his  lite  had  been  pro- 
He  had,  in  a  most  unusual  degree,  the  gift  of  making 
•laining  friends ;  a  gift  of  which  the  secret  lay  partly  in 
igrularly  gracious  and  winning  personality  and  partly  in  the 
crmfideTice  which  he  inspired  as  to  his  own  unwavering 
jty  to  those  whom  he  admitted  to  his  friendship. 
the  wider  circle  of  those  who,  without  intimate  acquaintance 
the  man  himself,  were  familiar  with  his  work»  his  death 
IS  the  loss  of  an  uplifting  and  stimulating  force  in  all  the 
of  tlie  service  which  he  loved  and  to  which  he  gave 
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Professor  Philip  Rounseviixe  Alger,  U.  S.  Navy. 


himself  without  reserve  through  a  lifetime^all  too  short—of 
fruitful  and  unselfish  labor. 

Professor  Alger  is  sometimes  thought  of,  by  those  who  know 
him  only  superficially,  as  essentially  a  mathematician  and  a 
theorist.  To  a  certain  extent  this  view  seems  justified  by  the 
case  with  which  he  dealt  with  abstract  subjects;  but  any  estimate 
of  him  is  misleading  which  fails  to  take  account  of  the  practical 
side  of  his  remarkably  versatile  intellect. 

The  son  of  a  New  England  poet  and  mystic,  he  added  to  the 
imagination  which  was  his  birthright,  and  which  was  doubtless 
the  source  of  the  almost  unerring  instinct  with  which  he  went 
to  the  heart  of  every  problem  which  he  attacked,  a  practical 
common  sense  which  tempered  his  brilliant  intellectuahty  and 
kept  him  loyal  to  facts  as  he  found  them.  lie  was  not  more 
intellectually  brilliant  than  he  was  intelleclually  honest;  and  he 
could  abandon  a  cherished  theory  which  proved  untenable,  with 
a  wholehearted  frankness  which  was  in  perfect  keeping  with  the 
other  traits  of  his  modest  and  generous  nature.  His  remarkable 
gift  for  abstract  reasoning  he  regarded  always  as  a  means  to  an 
end,  never  as  an  end  in  itself;  and  he  never  considered  any  part 
of  his  work  as  finished  until  he  had  drawn  from  it  every  deduc- 
tion of  practical  usefulness  which  it  could  be  made  to  yield. 
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Professor  Alger  was  bom  at  Hoston,  September  29,  1859.  He 
graduated  at  the  Boston  Latin  School  in  1876,  and  entered  the 
Naval  Academy  the  same  year,  graduating  four  years  later  at 
the  head  of  his  class.  His  first  cruise,  on  the  Richmond,  took 
him  to  the  Pacific  Station  and  to  China.  Returning  in  18S2.  he 
was  ordered  to  the  Bureau  of  Ordnance,  where  he  entered  thus 
early  in  his  career  upon  the  path  in  which'  he  was  to  win  such 
marked  distinction  in  later  years. 

By  what  seems  a  remarkable  coincidence,  in  view  of  his  extraor- 
dinary fitness  ti)  meet  the  demands  of  the  situation,  his  entrance 
ui>on  ordnance  duty  coincided  exactly  with  the  beginning  of  the 
"New  Navy,"  of  steel  ships  and  built-up' guns.  Coming  from 
a  cruise  in  a  wooden  corvette  of  the  Civil  War  period,  he  was 
called  upon  at  once  to  bear  a  part  in  the  design  of  guns  built  up 
of  tempered  steel,  for  ships  as  strikingly  in  contrast  with  the 
Richmond  as  were  these  guns  with  the  cast-iron  muzzle-loading 
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a&Xfihi^rcs  with  which  that  ship  had  foiigfht  her  way  past  the 
Irttehcs  at  New  Orleans  and  Mobile  Bay. 

The  new  ships  were  the  Chicago,  Boston,  Atlanta  and  Dolphin; 
\tfm£eTS>  it  is  true,  and  insignificant  to-day,  but  up-to-date  in 
|lfaeir  class  when  designed,  and  more  heavily  armed  than  any 
T  ships  of  that  day  which  could  properly  be  compared  with 
;  and,  so  far  as  ordnance  was  concerned,  more  nearly  allied 
the  battleship  of  to-day  than  to  the  wooden  frigates  and 
rettcs  which  had  preceded  them. 
A  second  tour  of  duty  afloat,  this  time  in  the  Pensacola  on 
European  Station,  from  1885  to  t888.  was  followed  by 
ler  assignment  to  the  Bureau  of  Ordnance,  and,  a  year  later 
'Kovembcr,  1890),  by  transfer  to  the  corps  of  Professors  of 
.Vlathomatics. 

With  his  tenure  of  dut^^  on  shore  assured,  Professor  Alger 
nstere<I  now  upon  a  new  phase  of  his  career  and  for  more  than 
nine  years  was  associated  intimately,  so  far  as  ordnance  was 
nirceme<i,  with  every  step  of  the  remarkable  advance  which  in 
tint  biief  period  carried  warship  design  in  the  United  States 
fmm  the  Chicago  and  Boston  to  the  Maitie  antl  the  Missouri, 


In  1899  Professor  Alger  left  the  Bureau  of  Ordnance  to  take 
•jp  the  duties  of  Head  of  Department  of  Mechanics  at  the  Naval 
Academy.  In  1903  he  was  induced  to  accept  the  position  of 
Secretary  and  Treasurer  of  the  Naval  Institute,  a  position  which 
carried  with  it  the  editorship  of  the  Institute's  Prockeimnmis  ; 
anil  the  following  year  he  resumed  his  connection  with  the 
H'lreau  of  Ordnance  by  becoming  a  member  of  the  Special  Board 
on  Naval  Ordnance.    This  Board,  created  in  1904.  was  designed 

act  as  an  advisory  board  to  the  Bureau,  in  connection  especially 

ith  experimental  work  in  the  development  and  test  of  ordnance 
material. 

In  spite  of  his  connection  with  the  Naval  Institute  and  with 
Special  Board,  he  contiimed  his  duties  at  the  Naval  Academy 

H  igoj,  when  his  direct  connection  with  the  .Academy  was 
rvercti ;  and  thereafter  until  his  death  he  was  enabled  to  give 
uninterrupted  attention  to  the  Institute  and  the  Special  Board. 


•t*n<r^>'->r  Alger's  career  as  an  educator  brought  out  in  strong 
:lirf  a  phase  of  his  many-sided  nature  which  almost  justifies  the 
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conviction  that  here  was  tlie  sphere,  out  of  the  many  in  which 
he  stood  pre-eminent,  in  which  he  was  fitted  for  tlie  widest  use- 
fulness. This  was  his  generous  and  sympathetic  comprehension 
of  youth — of  its  promise,  its  trials,  and  its  aspirations.  He  felt 
that  his  work  was  but  half  done  when  he  had  given  to  his  students 
the  best  that  he  had  to  give  from  his  wealth  of  knowledge  and 
experience.  He  aspired  to  touch  them  at  other  points  and  to 
make  his  influence  count  for  as  much  in  the  development  of 
character  as  in  that  of  mind.  To  this  end  he  welcomed  all  who 
sought  him  to  the  refined  and  cultured  atmosphere  of  his  home ; 
and  many  a  young  man  found  in  this  atmosphere,  at  the  most 
impressionable  period  of  his  life,  just  the  influence  that  was 
needed  for  the  creation  of  a  powerful  and  lasting  impulse  toward 
high  ideals. 

From  the  first,  Professor  Alger's  administration  of  the  aflfairs 
of  the  Naval  Institute  was  brilliantly  successful ;  and  this  not  less 
on  the  financial  than  on  the  literary  and  professional  sides.  He 
rapidly  enlarged  its  publishing  department,  always  with  excel- 
lent judgment,  and  added  largely  to  its  membership,  especially 
in  scientific  and  engineering  circles.  His  own  contributions  to 
the  Proceedings  were  many  and  notable,  his  "  Professional 
Notes,"  being  especially  valuable. 

The  high  place  which  admittedly  belongs  to  the  Proceedings 
to-day  is  very  largely  due  to  the  energy  and  judgment  with  which 
he  carried  forward  and  extended  the  work  begun  by  his  prede- 
cessors; and  those  who  may  come  after  him  will  long  benefit  by 
the  powerful  and  well-directed  impulse  which  he  has  given  to  the 
Institute's  affairs. 

Professor  Alger's  work  in  Ordnance  has  already  been  referred 
to  in  general  terms.  To  describe  it  in  detail  would  call  for  more 
space  than  is  here  available.  Nor  is  such  description  needed. 
More  than  of  any  other  one  man,  it  is  true  of  him,  that  the 
history  of  the  development  of  naval  ordnance  in  the  United 
States  during  the  last  quarter  century  is  a  history  of  his  work. 

He  wrote  much  on  subjects  connected  with  Ordnance  and  two 
of  his  books,  '*  Exterior  Ballistics  "  and  *'  The  Elastic  Strength 
of  Guns,"  have  long  been  recognized  as  standard  works  upon 
the  subjects  with  which  they  deal.  Another  book,  on  "  Hydro- 
mechanics," was  prepared  for  use  at  the  Naval  Academy,  and  has 
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had  a  gratifying  success  as  a  text  book  at  other  institutions.  He 
bad  planned,  and  partly  outlined,  before  his  health  failed,  a 
treatise  on  "  Interior  Ballistics,"  which  would  have  been  the 
crowning  work  of  his  career.  The  subject  had  attracted  him  for 
nany  years  and  had  so  far  taken  shape  in  his  mind  that  he  hoped 
:d  push  it  rapidly  to  completion  when  once  it  was  seriously 
begun. 

The  failure  of  this  plan  is  not  the  smallest  of  the  losses  to  the 
world  which  are  involved  in  his  untimely  death. 

It  is  often  "said  that  no  one  is  so  important  that  his  place  cannot 
be  filled.  However  true  this  may  be,  there  are  many  who  feel 
that  it  will  be  long  before  we  see  again  combined  those  qualities 
of  intellect,  of  character,  and  of  spirituality,  which  made  up  the 
brilliant   and  loveable  personality  of  Philip  Rounseville  Alger. 


fCOCTRISHTIlII.) 
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NAVAL  MIGHT. 
By  Lieutenant  Ridgely  Hunt,  U.  S.  Navy. 

Motto:   Arms  and  the  man. 


Other  things  being  equal,  the   remaining  thing  will  always 
ing  about  the  desired  result.     We  reason  thus  in  speaking  of 
rategy  or  tactics,  of  fleets  or  ships,  as  well  as  of  other  affairs 
life.     What  is  this  remaining  thing? 

If  we  create  two  battleships,  or  fleets,  equal  in  every  respect,  it 
ni  necessitate  that  in  a  deadly  conflict  of  one  of  them  with  the 
her,  l>oth  must  at  the  same  moment,  from  the  same  causes,  and 
in  the  same  way,  go  to  the  bottom.  But  to  create  two  ships 
rfectly  equal  is  an  impossiliility ;  for  although  as  mechanical 
truciurcs  made  by  hands  they  may  be  duplicates,  yet  before  they 
n  become  useful  there  must  be  added  the  human  components 
ithotit  which  the  creations  would  be  utterly  worthless.  Here 
is  that  the  remaining  thing  comes  into  view.  No  matter  if  the 
men  of  the  twin  vessels  be  themselves  twins,  educated  and  trained 
toierclher  and  always  sul)jccted  to  the  same  influences,  yet  will 
their  two  ships  not  he  the  same,  for  in  the  unseen  movements  of 
the  otie  human  mind  there  enter  thoughts,  ideas,  conclusions 
H^yeyotid  the  conception  or  influence  of  the  o.ther  human  mind.  We 
^H^Il  this  the  personal  equation. 

^H  As  a  consequence  of  this  one  unequal  thing,  where  all  other 
^^things  are  equal,  each  ship  will  he  distinguished  by  her  own  indi- 
^  viduality  which  will  be  reflected  in  the  zeal,  hope  and  confidence 
|k»f  the  people  on  board  her,  and  which  will  denote  such  a  diffcr- 
I  ence  between  the  two  ships  as  to  insure  that  in  a  deadly  conflict 
only  one  of  them  will  go  to  the  bottom.  If,  for  example,  the 
torida  and  her  sister  ship  the  Utah  were  to  engage  one  another 
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in  battle,  that  one  with  the  more  competent  captain  and  the  more 
skilful  crew  would  conquer;  a  self  evident  proposition  which 
stated  more  simply  means  that  the  best  man  would  win. 

Most  important  as  the  determining  factor  in  unequalling  other- 
wise equal  things  will  this  potentiality  of  personality  become 
when  we  consider  that  the  combatants  on  the  sea  will  be  of  differ- 
ent nationalities.  In  the  battle  that  will  ensue,  that  ship,  that 
navy,  that  nation  with  the  more  enlightened  men,  rather  than 
with  the  heavier  guns,  will  conquer.  In  his  work  **  War  on  the 
Sea/'  *  Captain  Darricus  states,  referring  to  the  Russian  fleet  at 
Tsushima,  that  "  all  this  available  material  was  good  for  nothing 
without  a  personnel  capable  of  bringing  out  its  value,  that  these 
ships  represented  only  a  virtual  energy-,  if  they  lacked  men  able 
to  put  life  into  them,  that  finally  had  they  been  ten  times  as 
numerous,  the  Russians  would  still  have  been  beaten  because  they 
did  not  have  to  any  extent  the  most  essential  of  all  the  elements 
that  make  up  military  strength — moral  force." 

Moral  force  means  that  mental  condition  as  regards  courage, 
zeal,  hope,  confidence  and  the  like  which  impels  men  to  fight.  We 
have  read  of  savages  armed  with  spears  hurling  themselves,  until 
tlie  last  man  expired,  against  troops  armed  with  firearms;  and  also 
of  trained  forces  engaged  where  one  contestant  entered  the  fray 
with  the  conviction  that  he  would  be  beaten  because  of  inadequate 
preparation ;  a  condition  of  affairs  discreditable  alike  to  contestant 
and  country  for  there  is  no  excuse  for  a  nation,  or  a  military 
man  that  neglects  in  time  of  peace  to  prepare  for  war. 

A  war  has  its  inception  far  away  from  the  scene  of  actual  con- 
flict and  many  preparatory  steps  have  to  be  taken  before  a  naval 
officer  can  be  called  on  to  dare  all  that  may  become  a  man.  These 
premonitory  symptoms,  however,  are  forewarnings  of  the  coming 
of  events  he  must  be  prepared  to  meet,  contend  with,  and  control, 
in  opposition  to  the  will,  power,  and  efforts  of  an  equally  fore- 
sighted  enemy.  And  that  one  of  the  rivals  who  in  training, 
learning,  spirit  is  the  better  endowed,  will,  if  other  things  be 
equal,  the  better  serve  his  country. 

In  our  endeavor  to  examine  very  broadly  and  generally  into  the 
question  of  the  predominance  of  the  human  factor  as  the  remain- 


*  Professor  Alger's  translation. 


Naval  Might. 

thing-  ^vhcn  perchance  other  thinjjs  may  be  equal,  we  shall 
wt  mention  the  vexing  topics  of  rank,  promotion,  command; 
aerther  will  the  divergent  views  of  tactics  be  commented  on,  nor 
rt)e  particularities  of  strategy' — all  of  which  hnve  been  ably  set 
hnlx  by  talented  officers,  in  many  volumes  of  the  Proceeoings. 
Instead,  an  effort  will  be  made  to  bring  into  notice  some  of  the 
»t!J  known  major  elements  that  underlie  the  practice  of  the  naval 
profession,  and  the  fundamentals  that  inhere  in  the  life  of  an 
tffkcT  of  the  navv. 


Strategy. 

First  as  the  most  comprehensive  and  most  potent  of  the  larger 
essentials  of  the  naval  life,  may  be  mentioned  strategy,  a  high 
soandinp:  word,  yet  all  that  writers  tell  of  naval  policies  and  pro- 
grams of  naval  operations  and  constructions,  is  contained  in  that 
noe  word,  "  Strategy."  It  is  defined  and  its  meaning  is  explained, 
m  The  Century  Dictionary,  as  follows : 

**The  science  of  combining  and  employing  the  means  which  the  different 
brioches  of  the  art  of  war  afford,  for  the  purpose  of  forming  projects  of 
cperatsons  and  of  directing  great  military  movements;  the  art  of  moving 
troops  so  as  to  be  enabled  either  to  dispense  with  a  battle  or  to  deliver 
cfic  with  the  greatest  advantage  and  with  the  most  decisive  results; 
vmeralship. 

*In   strategy  three  things  demand  especial  consideration: 

(i)   the  base  of  of^rations,  or  line  from  which  an  army  commences 
its  advance  upon  an  enemy; 

fa}   the  objective,  or  objective  point,  the  point  which  it  aims  to  possess, 
or  the  object  which  it  strives  to  attain ; 

(3)  the  line  of  operations,  or  that  line  which  an  army  must  pass  over 
to  attain  its  objective  point. 
"  When  an  army  assumes  a  strictly  defensive  attitude,  the  base  of 
Gyrations  becomes  the  line  of  defense,  and  in  a  retrograde  movement 
the  line  of  operations  becomes  ihe  line  of  retreat.  Strategical  points  are 
the  points  of  operation  of  an  army — namely,  points  whose  occupation 
secures  an  undoubted  advantage  to  the  army  holding  them  for  offensive 
Mad  defensive  purposes,  and  points  which  it  is  the  chief  object  of  an 
army  to  attain.  The  theater  of  operations  comprises  the  territory  to  be 
invaded  or  defended  by  an  army.  It  includes  the  base  of  operations,  the 
dbjtctrve  point  the  front  of  operations,  the  lines  of  operations,  the  lines 
of  communication,  which  connect  the  several  lines  of  operation,  obstacles, 
catural  or  artificial,  lines  of  retreat,  and  places  of  refuge.  The  front  of 
operations  is  the  length  of  the  line  in  advance  of  the  base  of  operations 
eoicred  or  occupied  by  an  army." 
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By  substituting  the  word  "  nav>'  "  for  "  army  **  in  the  above 
definition  and  explanation  of  strategy,  the  entire  object  of  a  navy 
will  appear — its  reason  for  being,  its  work,  its  mission.  If  it 
execute  properly  the  above  duties  of  its  office,  it  will  preserve 
inviolate  the  integrity  of  our  country  as  expressed  in  the  oath  of 
allegiance  which  we  men  of  the  navy  charged  with  this  God  given 
trust  take — "  t(t  support  and  defend  the  Constitution  of  the 
United  States  against  all  enemies  foreign  and  domestic." 

Setting  aside  as  much  too  vast  and  complex  for  present  dis- 
cussion sn  much  of  strategy  as  is  boimd  up  with  national  policies, 
diplomatic  relations  and  foreign  affairs,  let  us  with  the  Ceniury's 
definition  in  mind  take  under  hasty  examination  that  active 
tangible  strategy  to  which  the  navy  must  be  committed,  for  which 
it  must  be  always  preparing  and  by  which  it  must  be  eternally 
swayed — the  command  of  the  sea. 

The  command  of  the  sea  does  not  necessarily  imply  that  a 
nation  in  order  to  hold  title  to  it  must  have  the  greatest  number 
of  protected  guns  afloat,  that  is  the  most  numerous  fleets  of 
battleships.  If  it  did,  Britannia  with  her  two  power  standard 
would  rule  the  wave.  Maybe  she  docs ;  hut  no  first-class  power 
is  willing  to  grant  her  superiority  offhand.  She  will  have 
to  fight  for  it  to  prove  it.  The  command  of  the  sea  as  we  are 
now  looking  at  it,  has  to  do  with  that  objective  of  strateg>'  which 
takes  cognizance  of  the  advantages  that  inhere  in  having  at  some 
decisive  point  in  the  theater  of  war  a  fleet  superior  in  fighting 
ability  to  that  of  the  enemy ;  in  other  words  to  the  strategy  of 
concentration. 

Concentration  is  defined  as  "the  stale  of  being  brought  from 
several  or  all  directions  to  a  common  point  or  center  or  into  one 
mass  or  group."  Our  fleet  concentrates  every  year  at  Hampton 
Roads  and  Guantanamo.  It  concentrated  at  New  York  the  other 
day.  During  the  Spanish  War  it  concentrated  at  Key  West  and 
at  Santiago.  Where,  in  days  to  come,  will  the  center  be  at  which 
our  fleets  shall  be  grouped  in  such  manner  as  will  warrant  the 
assumption  that  we  shall  be  in  that  position  which  will  nullify  the 
strategy  of  an  enemy? 

The  answer  will  depend  on  our  conception  of  what  the  nature 
of  our  situation  will  impel  an  enemy  to  attempt.  If  we  are  satis- 
fied that  we  hold  a  strategic  point  of  determining  importance 
which  the  enemy,  if  he  hope  to  overpower  us,  must  himself  first 
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us,  we  conclude  tliat  he  will  endeavor  to  concentrate 

forces  there.     We  believe  we  hold  such  a  point;  therefore, 

cr  our  eneiny  come  from  the  east  or  from  the  west,  whether 

r  objective  be  the  conquest  of  our  west  or  our  east,  the 

purpose  he  must  accomplish  before  he  can  hope  to  attain 

V  definite  end  and  which  must  be  the  controlling  idea  in  shaping 

stralegA",   must  be,  as  wc  view  the  situation,  the  possession 

w  the  mastery  of,  the  Panama  Canal.     Therefore  must  our 

kb  concentrate  at  that  common  center — whetlier  near  or  far 

«w  in  question — where  they  can  safeguard  that  water-way 

re  that  its  waters  sliall  run  unvexed  from  sea  to  sea. 

The    Panama    Canal    is   an   artificial   clianncl   40   miles   long 

tin,^   the  Atlantic  with  the   Pacific  and  through   it  a  ship 

^  feet  long  and  38  feet  draft  can  comfortably  pass.     There  is 

w  likelihood  that  a  man-of-war  of  larger  dimensions  will  ever 

ilt,   for  in  addition  to  the  dimensions  imposed  by  the  locks 

canal — 1000  feet  by  40  feet — there  are  the  further  limits 

«(  by  the  depth  of  water  in  the  harbors  where  ships  must  go  to 

^-docked   and  to  obtain  the   sinews  of  war — men,  provisions, 

mition.  equipment  and  other  things  indispensable  in  enab- 

b^  them  to  carry  on  unembarrassed  their  business  of  fighting. 

Ki  a  man  goes  from  his  home  to  his  office  and  returns  after  his 

&i'fi  work  is  done  to  recuperate  and  prepare  for  the  work  of 

the  next  day,  so  docs  a  ship  go  from  her  home  or  base  and  return 

tn  it  for  health  and  strength.     And  as  the  man  selects  this  home 

Tith  a  view  to  its  proximit>'  to  his  business,  the  means  of  trans- 

^rtation,  the  safety  of  the  neighborhood  and  the  nearness  to 

the  markets,  so  does  that  department  charged  with  the  well-being 

•a  fleets  select  for  bases  those  places  where  the  requisites  for  the 

Sfe   of   the   ships  can  be  safely  and   conveniently  procured   in 

ahundance.     Evidently  the  nearer  these  bases  are  to  the  theater 

of  war  the  better,  for  by  so  much  can  the  squadrons  reach  their 

4tttxnation  in  less  time  and  with  less  fatigue  and  expenditure  of 

ntergy.    Therefore  must  the  geographical  as  well  as  the  material 

and  physical  location  of  a  port  be  taken  into  consideration  when 

settling  upon  a   base  from   which   a   fleet   can   go  forth   in   full 

fonoply  to  meet  the  enemy.    This  base  of  operations  is  the  first 

©f  the  three  things  in  strategy  demanding  especial  consideration. 

it  is  the  point  from  which  the  tleet  commences  its  advance  upon 

an  enemy. 
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The  Base  of  Operations.  ' 

In  endeavoring  to  select  for  our  bases  of  operations  those 
harbors  in  which  the  fleets  can  be  best  maintained  for  conducting^ 
aggressive  warfare,  the  possibility*  of  an  attack  on  them  must  be^ 
g^ven  careful  consideration;  for  unless  we  can  safeguard  our  own. 
shores  so  adequately  that  an  enemy  will  hesitate  .long  before  dar- 
ing to  approach  them  we  cannot  hope  to  be  able  to  lead  him  to* 
conduct  his  operations  away  from  our  immediate  coast  into' 
waters  of  our  own  choosing.  It  is  obvious  that  if  he  can  lock  up*^ 
our  fleet  in  one  of  its  bases,  he  holds  the  key,  and  he  can  attack 
our  coast  when  and  where  he  pleases;  and  from  that  moment  the'l^ 
canal  will  be  his.  Therefore  does  a  consideration  of  the  question 
of  coast  defence  become  of  much  consequence  and  call  for  some 
ampliRcation,  tliough  to  enter  into  a  full  discussion  of  the  matter  ^ 
cannot  here  be  undertaken,  ^ 

The  length  of  the  coast  line  of  the  United  States  requiring 
naval  defence,  as  given  by  our  Hydrographic  Office,  is  as  follows :  ^ 

Naut.  miles. 

Vntted  Sutc5  Atlantic  Coast    3i75 

*  *       Pacific   Coast ;    including   Alaska 7625      10,800 


i 

10.135    \ 


^ifto  Rico    250 

extremities   « ao 

lilands   778 

Island    18 

200 

IsUods  8800 

d  Minui  Islands  (Samoa) 69 


Tottl  Motical   miles ao.935 

t^mi  statvte  miles 24.108 


Great  Britain  whose  coast  line,  including  posses- 
is  5C\ooo  miles  long,  no  other  country  has  nearly  so  long  a 
Wim  «»  w«  hare;  for  instance.  Japan's  is  only  6600  miles  and 
Grvm^*^  4100  miles.  The  problem  of  protecting  the  littorals 
4ii  Cktlft  Britun  and  the  United  States  is.  therefore,  more  serious 
Mil  ujiJirnUil  than  dial  which  confronts  those  nations  that 
%iyi  yo^triul  navies  and  short  coast  lines;  and  it  would  be 
of  solttCion  as  regards  our  countn.*  were  it  not  for  the 
iture  h»5  come  to  our  assistance.  There  are  miles  and 
ot  gwr  coast  that  cannot  be  approached  near  to  because  of 
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(bngerous  navigation ;  and  there  are  miles  and  miles  where  an 
tpproach  would  further  no  end  since  nothing  substantial  or  bene- 
ficial could  be  gained  because  of  lack  of  supplies  and  facilities. 
•3n  the  other  hand  there  are  many  desirable  harbors  where,  could 
m  enemy  land,  he  would  find  all  things  needful ;  but  these  places 
ut  defended. 

The  standard  of  the  sea  defence  of  a  port  depends  solely  upon 
the  armament  and  armor  of  the  fleets  that  may  attack  it.  The 
fuDctions  which  this  coast  defence  is  capable  of  performing  are 
nf  three  kinds — so  informs  Colonel  Sydenham  Garke  of  the 
Eng^lish  Royal  Engineers: 

1.  To  prevent  the  use  of  a  harbor  by  an  enemy  for  the  purpose 
other  of  shelter  or  of  landing  troops. 

2.  To  bar  a  harbor  or  channel  of  approach  and  exclude  an 
enemy  from  the  inner  waters. 

3.  To  prevent  the  bombardment  of  a  dockyard,  town  or  arsenal. 
•*  Of  the  above  N'o.  2  always  includes  No.  i  ;  Nos.  2  and  3  may 

he  combined,  or  No.  2  may  practically  include  No.  3 ;  No.  3 
involves  denial  of  adjacent  waters  to  the  enemy."  The  question 
which  arises  in  considering  the  above  functions  is  that  of  the 
positions  it  is  necessary  to  defend  having  regard  to  the  require- 
ments of  naval  strategy  and  the  local  requirements. 

In  order  that  this  question  shall  receive  the  careful  considera- 
tion it  deserves,  the  littoral  of  the  United  States  is  divided  into 
several  districts  each  one  of  which  is  under  the  supervision  of  a 
naval  officer  who  reports  on  its  facilities  and  who  should  study 
ihc  situation  of  possible  landing  places  and  lay  down  the  probable 
form  and  strength  of  an  attack  and  the  best  way  to  meet  it — 
the  kind  of  vessel  to  be  employed,  the  suitability  of  submarines, 
torpedo  craft  and  other  coast  defence  means,  and  the  number 
and  nature  of  the  guns  needed.  Some  parts  of  the  coast  require 
more  protection  than  others  and  some  because  of  local  conditions 
require  none  at  all. 

What  may  be  the  details  of  the  strategy  of  an  enemy  with 
:t  to  an  attack  on  our  ports  is  of  course  unknown  to  us,  but 
would  undoubtedly  be  influenced  by  his  information  of  the 
hmitations  imposed  by  our  preparations  and  situation,  which 
must  be  more  or  less  accurately  known  to  him.  An  attack  on 
iummer  resorts,  for  instance,  would  lead  nowhere  and  servQ  no 
purpose;  nothing  of  benefit  in  the  way  of  supplies  or  position 
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could  be  gained.  But  a  threat  against  a  large  maritime  city  or 
the  spacious  estuaries  where  our  greatest  commercial  activities 
are,  would  work  havoc.  The  mere  contemplation  of  such  a 
possibility  would  dwiiand  instant  recognition  by  nur  fleet;  and 
our  readiness  to  meet  such  situations  convincingly  and  to  con- 
centrate our  forces  advantageously,  will  depend  largely  on  the 
strategic  positions  of  our  bases  of  operation — on  their  military 
characteristics,  their  strength  of  offence  and  of  defence;  and 
these  in  turn  are  affected  by  the  commercial,  the  topographical 
and  the  hydrographical  features  of  the  environment 

Our  navy  owns  a  number  of  navy  yards  and  stations  scattered 
along  our  sea  board,  and  some  of  them  are  admirably  placed  to 
serve  as  bases  from  which  to  begin  an  advance  upon  an  enemy. 
Such  are  New  York.  Norfolk,  San  Francisco  and  Bremerton. 
There  arc  also  first  order  advanced  bases  at  Guantanamo  and 
Pearl  Marbor:  and  there  are  second  order  bases  at  Giarleston, 
Key  West,  Olongapo,  Philadelphia  and  elsewhere.  In  addition. 
we  have  coal  depots  at  Narragansett  Bay,  San  Diego,  Manila 
and  other  places ;  and  besides,  some  other  stations  like  Ports- 
montli.  New  London,  New  Orleans,  Pensacola,  Port  Royals 
Samoa,  of  little  use  to  the  navy  because  of  proximity  to  larger 
and  better  situatec!  bases;  and  of  inadequate  facilities  and  pro- 
tection. 

"  America,"  the  Secretary  of  the  Navy  is  reported  to  have 
said.  '*  has  twice  as  many  dock  yards  as  Great  Britain,  yet  the 
nav\'  of  the  United  Kingdom  is  twice  as  large  as  that  of  the 
United  States."  He  showed  that  we  had  eight  first-class  navy 
j-urds,  three  second-class,  two  naval  stations,  three  training 
stations;  besides  a  first-class  yard  in  Hawaii,  two  second-class 
vards  in  the  Philippines,  and  naval  stations  at  Guantanamo,  San 
Juan.  Guam,  and  Tutiiila.  '*  In  the  early  days  of  our  navy,"  he 
said,  "  when  the  ship's  motive  power  was  sail,  distances  were  not 
so  easily  traversed  as  to-day,  and  it  therefore  was  probably  neces- 
sary to  have  places  for  repair  and  refit  of  naval  vessels  more 
frequently  along  our  coast  than  to-day.  We  have  in  all  eleven 
first-  and  second-class  navy  yards,  while  Great  Britain  has  but 
six  of  the  same  kind.  Germany  has  three,  and  France  five." 
None  the  less  we  continue  to  spend  large  sums  of  money  to 
maintain  yards  that  cajinot  receive  and  repair  modem  battleships. 
The  Secretary-  has  accordingly  recommended  that  some  of  these 
vards  and  stations  be  abandoned  and  with  this  recommendation 
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navy  IS  in  hearty  agreement.  There  is  a  consensus  nf  opinion 
t  we  should  endeavor  to  have  concentration  of  effort  on  shore 
*o  far  as  it  may  be  compatible  with  concentration  of  effort  afloat. 
In  these  days  of  general  diffusion  of  news,  the  compositions 
of  fJfCls  and  their  prospective  movements  can  be  well  guessed  at 
froTO  the  coramencement  of  operations.  We  are,  therefore,  in  a 
measure  forewarned ;  and  the  enemy  too.  And  each  is  aware  of 
the  objective  of  the  other,  though  the  preliminary  strategical 
dispositions  of  each  may  be  conjectural ;  in  this  respect  honors 
are  easy.  But  it  may  be  otherwise  if  we  consider  our  geograph- 
ical position  3000  miles  from  tlie  nearest  over  sea  power  on  the 
east  and  6000  miles  on  the  west.  Here  wc  should  be  able  to  win, 
^■fther  things  being  equal,  for  we  h^Id  the  interior  positions. 
^Hftiere  is  not  a  point  on  the  Atlantic  or  the  Pacific  near  the  prob- 
^^Ble  theater  of  war  that  cannot  be  reached  by  our  fleets  ahead 
of  an  enemy.  Add  to  this  advantage  the  physical  restrictions 
imposed  at  many  points  by  the  conformation  of  our  coast,  and 
the  meager  resources  at  other  points,  and  the  question  of  the 
bftses  which  it  is  necessary  to  provide  having  re^rd  to  the  re- 
quirements of  naval  strategy,  becomes  a  bit  simplified.  These 
requirements  are  securely  protected  ports  of  unlimited  capacity 
near  the  centers  of  great  commercial  activities,  close  by  the  large 
and  commodious  estuaries  where  are  the  busy  cities  with  their 
railroads  and  piers  and  docks  and  maritime  interests,  and  in  posi- 
5  commanding  easilv  the  off-shore  line  of  defence  l>eyond  the 
ge  of  the  guns  of  the  fortifications,  and  so  centrally  located 
t  interior  lines  are  markedly  theirs.  Given  these  and  easy 
igation.  and  our  bases  of  operation  will  meet  our  every  wish. 
the  Atlantic  the  requirements  are  met  by  the  navy  yards  at 
New  York  and  Norfolk  where  the  largest  ships  can  be  docked, 
repaired,  even  huilt  so  complete  is  their  plant,  so  convenient  and 
undant  every  necessity,  so  obtainable  material  and  skilled  labor. 
orther  they  are  perfectly  safeguarded  both  by  nature  and  coast 
fence  from  attack.  No  other  ports  on  the  Atlantic  possess 
icse  desiderata  to  a  similar  extent.  It  follows  then  that  if  as 
tcgic  points  they  are  equally  eminent,  they  must  be  the  best 
ses  for  our  fleets.    Let  us  see. 

Suppose  that  we  conduct  a  line  of  operations  from  our  New 

ork  base,  200  miles  to  the  eastward  to  the  Nantucket  light- 

5hip    where    all    the    European    ocean-borne    traffic    converges. 

iVithin  a  day's  run,  of  400  miles  at  17  knots,  lie  Halifax  on  the 
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north  and  Hattcras  on  the  south.  Within  two  days*  run,  800  miles. 
lie  Cape  Race,  Newfoundland,  Rennuda  and  Bahama.  Inside  this 
New  York-Nantucket-Halifax  line,  lie  PcM-tland.  Boston,  Narra- 
gansett  Bay,  Long  Island  Sound,  New  York  and  to  all  intents  and 
purposes,  Delaware  Bay.  The  *'  wealth  of  Ormuz  and  of  Ind  "  is 
here  to  tempt  the  hold  to  snatch  at  it.  But  that  an  enemy  would 
appear  in  force  in  these  waters  protected  as  they  are  by  our  forts 
and  watched  over  by  our  fleets,  is  incredible.  His  cominjs^  would 
certainly  be  announced  long  before  he  could  accomplish  or  even 
hope  to  accomplish  anything^  worth  while.  At  most  he  mig^ht 
feint  to  attack,  to  divert  our  attention  from  his  real  objective^ 
which,  we  take  it,  will  be  the  Panama  Canal. 

About  200  miles  to  the  southward  of  the  New  York  base,  lies 
our  other  first  order  Atlantic  base — Norfolk,  in  equipment, 
facilities  and  operation  nearly  equal  to  New  York  with  which  it 
is  closely  connected  by  rail  and  water.  Norfolk  serves  well  as  a 
point  from  which  to  conduct  a  line  of  operations  to  the  southward 
of  the  New  York  line,  and  to  observe  the  movements  of  an 
enemy  from  the  Chesapeake  to  the  entrance  to  Florida  Straits. 
The  salient  along  this  stretch  is  Hatteras,  120  miles  southward  of 
the  capes  and  540  miles  from  Bermuda.  Within  a  500  mile 
i^dius  are  Boston,  Nassau,  Florida  Straits  and  the  ports  between. 
The  Chesapeake  base  controls  the  gateway  to  the  capital  and  to 
Baltimore,  and  is  as  near  the  Delaware  as  is  New  York,  thereby 
rendering  doubly  secure  the  opulent  country  surrounding  the  two 
main  bases. 

The  distance  from  Hatteras  to  Halifax  is  Soo  miles,  and  that 
from  Nantucket  to  Nassau  but  a  hundred  miles  longer,  hence  a 
fleet  based  on  New  York  and  one  resting  cm  the  Chesapeake 
ought  to  be  able  to  reach  either  extremity  of  the  above  lines  of 
operation  in  tAvo  days,  at  17  knots,  and  effect  a  junction.  This 
disposition  implies  the  possibility  of  a  genuine  attack  on  our 
Atlantic  coast  in  the  vicinity  of  our  most  extensive  resources 
and  greatest  wealth :  an  attack  so  beset  with  dangers  that  no 
navv.  unless  it  had  already  obtained  command  of  the  sea,  wotild 
risk  it  and  attempt  to  push  it  home.  But  as  said  before  he  might 
make  a  false  attack. 

When  considering  the  determinants  of  strategy',  the  position 
of  bases  will  be  foimd  to  be  restricted  by  the  natural  surround- 
ings and  the  material  resources  of  the  encompassing  land.  Where 
the  harbors  are  deep  and  large  and  well  fortified  and  the  con- 
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rtnicnces  of  a  metropolis  are  at  hand,  the  position  is  ideal;  the 
only  remaining  desideratum  is  proximity  to  the  tlieafer  of  war. 
This  theater  will  be,  we  fancy,  the  Caribbean  sea,  about  1600 
miles  from  our  north^^rn  bases,  a  four  days  run  at  17  knots.  To 
carry  on  operations  affecting-  the  integrity  of  the  canal  from 
nearer  bases  would  be  easier  and  our  lines  of  communication 
would  be  safer ;  accordingly  we  have  established  a  base  of  opera- 
tions at  Giiantanamo  in  the  Caribbean,  1200  miles  from  New 
York. 

Guantanamo  is  a  deep,  commodious  harbor  near  the  south- 
eastern extremity  of  Cuba,  about  60  miles  from  the  Windward 
Passage^  400  miles  from  the  Mona  and  700  miles  from  the  Virgins 
— the  three  main  entrances  to  the  Caribbean.  Guantanamo  lies 
distant  from  Martinique  850  miles;  from  Cura<;ao  about  600 
miles ;  and  from  the  canal  only  700  miles,  a  run  of  a  day  and 
three-quarters  at  17  knots.  If  a  circle  be  drawn  from  Guan- 
tanamo as  a  center  and  700  miles  as  a  radius,  we  shall  see  that 
within  the  circumference  will  lie  the  Florida  Straits,  Key  West, 
the  Bahamas,  the  three  easterly  passages  to  the  Caribbean  and 
finally  to  the  westward,  the  Yucatan  Channel,  the  only  entrance 
from  the  Caribbean  to  the  Gulf  of  Mexico.  From  a  glance  at 
the  chart  it  will  become  evident  that  Guantanamo  is  well  placed 
to  serve  as  a  naval  base  and  that  because  of  its  position  as  a 
coign  of  vantage  for  observation  and  contemplated  military  opera- 
tions, it  possesses  notable  strategic  prominence.  From  its  safely 
guarded  waters,  a  fleet  can  enter  upon  the  theater  of  war  in  a 
shorter  time  and  in  a  better  state  of  preparedness  than  can  an 
enemy  entering  from  over  sea;  and  from  it  our  fleets  can  go 
out  to  the  north  or  east  or  south,  or  through  the  canal  to  the 
west,  and  arrive  at  any  strategic  point  along  our  coast  before  an 
enemy  can.  Guantanamo  controls  the  canal ;  therefore  must  we 
make  of  it  an  advanced  base  of  the  first  order. 

The  natiiral  surroundings  of  Guantanamo,  those  pertaining  to 
the  normal  conditions  of  the  land  and  water  features  of  the  port 
are  admittedly  excellent,  but  the  political  environment  is  not  so 
because  tlie  place  lies  in  Cuba,  a  foreign  country  whose  govern- 
ment is  not  powerful  or  stable,  whose  resources  are  not  large 
and  whose  capabilities  are  not  high.  Whether  the  Cubans  be 
friendly  or  not.  they  cannot  be  reckoned  on  as  a  people  from 
whom  valuable  assistance  may  be  expected,  for  even  with  the 
best  intentions  they  have  not  the  means.     On  the  other  hand  if 
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inimical  they  would  at  the  least  he  a  thorn  in  the  flesh :  and  they 
might,  if  so  disposed,  work  incalculable  mischief;  for  we  must 
bear  in  mind  that  Cuba  has  other  good  harbors  than  Guantanamo 
where  an  enemy,  despite  international  or  neutralitA'  laws  or  treaty 
stipulations,  might  effect  a  lodgement.  Therefore,  from  entirely 
diflFerent  reasons  than  those  which  necessitate  the  safeguarding 
of  naval  bases  in  the  United  Slates,  must  Guantanamo  be  made 
impregnable  to  attack  from  the  land  as  well  as  from  the  sea. 

It  may  be  held  that  serious  attack  from  landwards,  omitting 
that  which  might  perhaps  come  from  the  Cubans,  is  out  of  the 
question,  because  the  preser\'ation  of  the  integrity  of  the  sur- 
rounding sea  rests  primarily  with  our  navy.  So  in  truth  it  does : 
and  so  in  truth  it  did  in  1898  when  we  fought  ag'ainst  Spain. 
None  the  less  at  that  time,  the  Spanish  squadron  entered  Santiago 
from  Curasao  600  miles  distant  without  our  fleet  being  a  jot  the 
wiser.  Santiago  was  a  fortified  port  strong  enough  on  the  sea 
front  lo  restrict  the  movements  of  our  investing  fleets  and  to 
protect  the  fugitive  squadron ;  and  on  the  land  front  to  resist 
attack  from  the  Cuban  forces  and,  for  a  time,  from  our  large 
iavading  army.  That  Santiago  was  an  unfortunate  choice  of 
b^se.  kicking  communication  with  supply  centers,  and  wanting  in 
KSOurres  and  stores  for  army  and  navy,  is  not  so  much  to  be 
pcnoted  out  now  as  that  Santiago  in  itself  because  it  afforded 
safety  was  a  good  base.  The  deduction  is  obvious.  Guantanamo, 
AS  said  in  the  beginning,  must  be  expanded  into  a  fortress  of  the 
ku|i|lR&(  rank. 

Aboat  500  miles  to  tlic  westward  of  Guantanamo  and  70  miles 
north  of  Caba  lies  Key  West,  right  in  the  fairway  of  the  Florida 
Slruls,  through  which  passes  all  the  sea-borne  commerce  of  the 
Golf  of  Mcxko.  This  island  lies  50  miles  from  the  mainland  of 
Flondft  with  which  it  is  connected  by  a  railroad  built  on  the 
rodcs  and  shoals  between.  It  has  always  held  a  position  of  promi- 
nence and  importance  in  the  naval  strategy  of  the  West  Indies, 
and  during  f'ur  war  with  Spain  became  so  conspicuously  useful 
wmA  necessary  that  some  naval  officers  have  thought  it  would  be 
forever  after  quite  as  desirable  a  base.  Accordingly  considerable 
csfari^ement  of  its  plant,  its  facilities  and  its  capacities  resulted. 
Swmbrly.  tliough  to  a  less  extent,  was  Tortugas,  a  small  island  80 
miles  lo  the  westward,  developed :  and  the  line  connecting  the 
two  constitTited  a  base  line  of  operations,  the  western  end  leading 
to  llie  Gulf  and  the  Yucatan  Passage,  the  eastern  or  Key  West 
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the  Florida  Straits  and  the  Bahama  and  Caribbean  passes. 
unsuitableness  of  Torlugas  because  of  shallow  water  and 
ease  of  attack  has  been  conceded  and  therefore  its  available  plant 
s  been  moved  to  Guantanamo.    As  to  Key  West,  the  answer 
the  strategists  who  advocate  its  advantages  as  the  base  which 
can  best  conserve  our  interests  as  they  arc  contained  in  the  ex- 
pressions the  Monroe  Doctrine  and  the  Panama  Canal,  is  foimd 
m  the  words  of  Admiral  Stockton  in  a  discusson  of  Commodore 
Beehler's  argument  in  favor  of  Key  West,  as  follows : 

Key  West  is  a  point  that  cannot  he  ignored ;  every  war  has  forced  it 

lo  a  position  of  utility  and  vahie;  but  the  inherent  defects  of  the  place 

M.  harbor,  as  almost  impossible  of  defence,  have  also  become  evident 

d   made  known  its  limitations.     Its  position  as  an  advanced  base  has 

b«cn  »1rcngthened  by  its  future  railway  possibilities,  but  the  weakness  of 

(his   thread  of  communication,  the  great  difficulty  of  preserving  it  intact 

in   face   of  an  active  and  strong  navy  shows  also  the  limitation   in   that 

direction,     Year  by  year  the  place  becomes  less  valuable  as  a  deep  water 

harbor  and  as  a  place  where  prolonged  repairs  can  be  effected  with  that 

safety  from  attack  which  is  so  essential  in  modern  times." ' 

Key  West,  therefore,  if  we  accept  the  above  argument,  must 

always  be  maintained   because   of  its   strategical   qualities  as   a 

point  d^appui:  but  not  as  an  advanced  base  of  the  first  order,  be- 

tise  of  its  poor  harbor,  insecure  communication  and  inadequate 

ifications.    A  base  for  its  own  safety  must  be  self-contained, 

able  to  hold  its  own  without  the  aid  of  the  fleet — for  the  fleet 

^^lust  be  foot  free — and  its  defences  must  be  fixed,  assisted  per- 

^^Btps  by  torpedo-boats,  submarines  and  other  auxiliaries  of  the 

^^Biobtle  coast  defence.    If  a  base,  instead  of  being  able  to  protect 

^^biips.  needs  to  be  protected  by  them,  it  changes  from  a  source 

^^^  strength  into  a  source  of  weakness.     Key  West,  however,  is 

the  key  to  the  Gulf  and,  therefore,  would  have  to  be  used  in  case 

the  theater  of  war  was  the  West  Indies,  as  a  secondary  advanced 

base   for   the  less  powerful,  but  no  less  necessary  units  of  the 

fleet,  that  would  be  on  watch  off  the  northern  entrance  of  the 

Florida   Straits  and  off  the  passes  of  the  Bahamas,  all   lying 

within  a  300  mile  radius  of  that  Ijase;  and  off  these  fairways, 

ese  lookouts  would  come  in  touch  with  the  patrol  fleet  based 

Guantanamo  and  extending  its  beat  from  that  base  to  Nassau 

miles  northwest,  and  also  to  the  Virgins  700  miles  east. 

V.  S.  Naval  TvSTmm:  Proceedings,  No.  130,  June,  1909.  Discussion 
"  The  Navy  and  Coast  Defence,"  by  Commodore  W.  H.  Beehler, 
S    N.  by  Rear- Admiral  C  H.  Stockton,  U.  S.  N. 
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From  the  above  or  some  similar  arrangement  it  would  come 
about  that  the  three  patrol  squadrons — that  from  Hatteras,  that 
from  Guantanamo  and  that  from  Key  West,  would  get  into  touch 
to  seaward  off  the  Bahamas,  and  this  contact  would  be  trans- 
mitted north  by  the  Chesapeake  lookouts,  and  south  by  the  patrol 
fleet  based  on  Guantanamo  and  keeping  vigil  over  the  many 
entrances  to  the  Caribbean — except  the  Yucatan  Channel  which 
passage  !ieing  only  200  miles  to  the  westward  of  Key  West,  can 
be  more  easily  guarded  by  a  patrol  from  that  base. 

Another  secondan'  base  is  to  be  found  at  Charleston,  especially 
intended,  however,  as  a  home  port  for  torpedo  craft ;  and  for  this 
purpose  it  is  being  expanded  into  a  fully  equipped  depot, 
Charleston  has  good  railway  connection,  the  harbor  is  deep  enough 
and  is  safe,  and  easily  safeguarded  from  attack,  as  was  abun- 
dantly proved  during  our  Civil  War;  and  the  navy  yard  has  a 
fresh  water  front ;  but  the  depth  may  have  to  be  maintained  by 
dredging.  Its  position  is  about  600  miles  from  Key  West,  450 
miles  from  the  Chesapeake,  and  850  miles  from  Guantanamo. 
As  a  resting  place  for  the  smaller  imits  of  the  fleet,  it  holds  a 
good  position ;  from  it  the  little  craft  which  have  not  a  large 
coal  capacity  or  extensive  sca-kccping  qualities,  can  hurry  away 
in  prime  condition  by  interior  lines  to  some  other  strategic  point 
nearer  the  theater  of  action. 

Charleston  possesses  advantages  as  a  home  port  in  peace  times, 
but  it  seems  to  me  that  after  the  war  is  on,  these  torpedo-boats 
w^ould  better  have  their  places  of  rendezvous  at  Guantanamo, 
Porto  Rico  and  Key  West,  handy  to  the  main  fleet.  And  perhaps 
it  might  be  advisable  to  have  some  of  them  domiciled  as  it 
were  at  the  canal  entrances  where  to  provide  a  suitable  l>ase  for 
them  appears  to  l>e  an  easy  thing  to  do.  1  venture  the  further 
suggestion  in  this  connection,  that  there  ought  to  be  installed 
under  the  gims  of  some  of  the  fortifications  in  Panama  Bay  a 
complete  coaling  depot,  where  the  big  ships  could  fill  their 
bunkers  and  renew  their  equipment:  for  the  distances  in  the 
Pacific  are  much  longer  than  those  in  the  Atlantic,  and  the  ports 
available  by  deep  vessels  For  obtaining  sustenance  are  few  and 
far  between.  Therefore  it  becomes  a  matter  of  serious  impor- 
tance to  start  a  line  of  operations  in  this  western  theater  of  action, 
with  a  full  supply  of  all  things  needful,  if  we  would  make  sure 
of  arriving  at  our  destination  in  the  fittest  possible  condition. 
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ere   arc  7600  miles  of  coast  line  in  the   Pacific,  including 
a,  tliat  belong  to  the  United  States  proper:  and  at  only  two 
s  al<Hig  this  stretch  can  our  fleet  find  first  order  bases ;  these 
are   San    Francisco  and   Bremerton.     San   Francisco   lies   3300 
cs   from   Panama,  or  an  eight  and  one-quarter  days'   run  at 
7  knots ;  and  Bremerton  lies  800  miles  to  the  northward  of  San 
Francisco.     Besides  the  above  bases  there  is  a  coaling  station 
i  the  first  order — not  a  navy  yard — at  San  Diego,  450  miles 
th  of  San  Francisco,  and  3000  miles  north  of  Panama — seven 
d    one-half  days  at   17  knots.     In   the  event  of  war  in   the 
'actfic,   tlie  ultimate  object  of  the  enemy  would  be,  I   imagine, 
the  same  as  in  the  Atlantic,  that  is  the  control  of  the  Panama 
nal  and  the  consequent  prevention  of  the  joining  together  of 
c  eastern  and  western  fleets.     And  in  the  western  waters  as 
the  eastern,  the  preliminary  operations  of  the  enemy  might  take 
cc  oflF  the  Ajnerican  coast.    To  grasp  quickly  the  significance 
f  these  early  demonstrations  of  hostility,  it  would,  be  necessary 
course  to  get  into  distant  touch  with  the  enemy.    Accordingly 
era   our  base  at  Bremerton  a  line  of  observation  maintained 
a  squadron  of  fast  cruisers  would  patrol  as  far  as  Unalaska, 
Based  on  San  Francisco  a  second  observation  squadron  would 
trol  to  the  southward  to  San  Diego:  a  third  would  watch  from 
an    Diego  to  cover   the   Gulf  of  California  and   the    Mexican 
coast   to  Acapuico;  and   a   fourth   squadron  based  on   Panama 
would  guard  the  way  between  the  canal  and  Mexico.    To  over- 
look this  long  stretch  of  coast  is  a  most  difficult  task  for  a  fleet, 
well  nigh  impossible  of  successful  accomplishment;  fortunately. 
however,  here  as  in  the  east,  it  is  much  simplified  by  the  physical 
cofifigiiration  of  the  coast  and  the  nature  of  the  region  behind  it 
both  of  which,  the  former  because  of  dangerous  navigation  and 
he  latter  because  of  barrenness,  are  deterrents  to  an  attack  else- 
here  than  in  the  vicinity  of  the  large  cities  near  which  are  our 
great  navy  yards  and  stations  and  stout  fixed  coast  defences. 

Furthermore,  and  in  a  most  important  way,  is  this  watch  and 
ward  of  the  Pacific  littoral  made  less  irksome  by  our  ownership 
of  an  outpost  at  the  Hawaiian  Islands,  2000  miles  from  our 
western  mainland,  where  stands  the  second  of  our  first  order 
advanced  bases.  Pearl  Harbor,  a  sentinel  near  the  center  of  the 
north  Pacific  Ocean.  Pearl  Harbor  is  distant  from  Bremerton 
miles;  from  San  Francisco  2100  miles;  from  Panama  4600 
From  the  shores  of  the  western  Pacific  it  lies  distant  from 
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Yokoiiania  3500  miles ;  from  China  4900  miles,  and  from  Manila 
about  4800  miles.  It  is.  therefore,  about  one-third  nearer  in  dis- 
tance to  our  mainland  than  to  the  western  Pacific  coast.  It  has 
a  splendid  harbor,  excellent  facilities,  many  conveniences  and 
can  maintain  a  large  and  powerful  fleet  in  a  high  state  of 
efficiency ;  and  it  is  a  first  order  fortress.  Like  Guantanamo, 
however,  it  must  be  supplied  from  the  mainland. 

To  the  westward  of  Pearl  Harlwir,  1200  miles  distant.  lies  our 
smallest  possession,  Midway  Island,  an  American  cable  relay 
station,  athwart  the  great  circle  route  connecting  Japan  and 
Hawaii.  An  advanced  squadron  of  observation  from  Pearl 
Harbor  might  make  some  use  of  the  cable  facilities  of  Midway; 
but  otherwise  the  place  has  no  military  value — no  ports,  no  facili- 
ties, no  protection.  Here  we  rest  for  the  present  further  discus- 
sion of  bases  and  lines  of  operation  for  conducting  war  in  a 
theater  near  to  our  mainland,  and  move  onward,  for  still  west- 
ward the  course  of  our  empire  holds  its  way,  and  2300  miles  from 
Midway  and  3300  from  Pearl  Harbor  we  reach  Guam  1500  miles 
from  Manila. 

Guam,  while  possessing^  a  good  small  harbor  which  can  be 
defended,  lies  off  the  beaten  track,  1200  miles  off  the  entrance  of 
San  Bernardino  Straits  and  1300  miles  from  Japan.  The 
question  of  the  value  of  Guam  to  the  navy,  as  a  strategic  point, 
turns.  I  think  on  llie  relative  advantages  of  the  place  to  those  to 
be  found  at  Manila  and  Olongapo.  I  fail  to  sec  how  Guam  can 
be  made  to  serve  as  an  efficient  point  d'appui  like  Key  West, 
where  fleets  can  form  and  on  which  operations  can  be  based ;  it 
lies  near  no  fainvay;  it  is  further  from  Manila  than  is  Japan  or 
Hong  Kong,  and  from  San  Bernardino  Straits  than  is  Formosa. 
On  the  other  hand,  that  Guam  holds  a  position  of  strategic  im- 
portance has  been  held  by  many  **  far  wiser  than  I." 

In  the  Philippines  we  have  Mlanila,  a  fortified  naval  port,  and 
Olongapo  with  its  nav>'  and  dry  dock.  Perhaps  a  single  sta- 
tion here  at  a  central  port  would  suffice  for  all  naval  needs  and 
purposes.  However,  the  present  arrangement  was  evolved  from 
long  discussion  and  much  argument  of  the  strategic  possibilities 
and  probabilities,  and  it  will  remain  until  some  other  strategic 
board  "  after  mature  deliberation  "  reaches  some  other  conclusion. 
In  themselves  these  ports  are  good  bases  of  operation;  they  can  be 
protected  and  can  supply  t!ie  fleet ;  and  are  in  position  well  placed 
for  safe-guarding  the  interior  waters  of  the  archipelago.     Rut 
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Ihc  Philippines  are  a  long  way  off  from  the  mainland  of  the 
United  States,  about  6000  miles,  and  approximately  4000  miles 
from  Pearl  Harbor.  On  the  other  hand,  from  Manila  to  Hong 
Koog  is  only  some  six  hundred  and  odd  miles,  and  to  Japan  the 
distance  is  a  scant  1500  miles — facts  which  signify  that  as  be- 
tween our  mainland  or  Pearl  Harbor  or  Guam  wc  do  not  possess 
interior  lines,  which  facts  we  hope  to  bring  out  more  clearly  later 
00  when  discussing  lines  of  operation. 

Distances  arc  dry  reading,  but  none  the  less  are  they  in  many 
instances  the  factors  which  enter  most  insistently  into  all  the 
problems  of  strategy  wherein  the  selection  of  bases,  the  lines  of 
operation  and  the  objective  are  the  three  things  being  especially 
considered;  for  they  show  that  when  opposing  fleets  are  bound 
for  the  same  strategic  point  in  the  theater  of  war,  that  the 
fleet  that  can  concentrate  first  at  this  point  with  the  fixed  deter- 
mination of  gaining  its  objective  will,  other  things  being  equal, 
gain  a  decided  advantage  at  the  very  beginning  of  hostilities.  It 
is  evident  that  as  regards  our  position  in  the  Orient  and  that  held 
by  some  foreign  powers,  we  do  not  hold  interior  lines,  the 
Philippines,  therefore,  stand  to  fall,  unless  of  course  we  have  a 
fleet  there  the  superior  in  strength  of  that  of  the  enemy.  But  wc 
cannot  take  it  for  granted  that  the  conquest  of  the  Philippines 
would  be  the  final  objective  of  a  power  at  war  with  our  country; 
for  so  soon  as  that  became  evident  our  fleets  would  go  out  across 
the  Pacific  to  meet  him,  as  the  Baltic  fleet  went  out  to  Japan,  and 
the  struggle  for  the  command  of  the  China  sea  would  be  on. 
Which  signifies  that  if  an  opponent  in  the  waters  of  our  posses- 
sions hopes  to  win  a  permanent  victory  there,  he  must  close  the 
Panama  Canal  to  the  passage  of  our  eastern  or  Atlantic  fleet. 

What  will  be  the  essence  of  the  strategy  to  be  developed  ?  Or. 
in  a  more  general  sense,  what  will  be  the  objective  or  objective 
point  which  a  navy  will  aim  to  possess,  or  the  object  which  it  will 
^trivr   tn  attain? 


The  Objective. 
Many  of  the  propositions  of  strategy  are  self-evident,  applicable 
alike  to  land  forces  and  sea  forces ;  notably  so  those  containing 
such  fundamental  doctrines  as  be  first  in  the  field  and  the  fight, 
concentrate  a  superior  force  against  an  inferior  one,  divide  the 
cnem)'  and  beat  him  in  detail,  preserve  unbroken  contact  with 
bases.  These  truisms,  and  many  more  like  them,  are  as  old  as 
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war  itself  whenever  and  wherever  it  has  been  waged,  afioat  or 
ashore,  and  neitlier  tlie  army  nor  the  navy  can  change  them  or 
disregard  them.  But  in  the  practical  apphcation  of  these 
elemental  precepts  of  active  slratcg>'  as  they  affect  the  conduct  of 
war  un  the  sea  in  contradistinction  to  war  on  the  land,  there  are 
several  particulars  in  which  the  analogy  between  naval  and  army 
activities  may  be  pushed  too  far.  An  army  invades  territory, 
holds  it,  defends  it;  a  navy  goes  to  sea,  gets  command  of  it,  but 
can  never  own  it,  or  hold  it  or  do  aught  to  it  beyond  move  over 
it.  Land  is  tangible,  water  intangible :  land  has  ownership, 
positive,  deiinite,  and  contains  succor  and  shelter :  the  sea  is 
free  to  all,  contains  no  sustenance  and  the  wind  bloweth  where 
it  listeth;  here  on  the  sea  is  a  fair  field  and  no  favors.  In  short, 
so  far  as  die  sea  itself  affects  strategy,  or  tactics,  things  are  equal, 
the  same  to  both  friend  and  foe.  Therefore,  to  this  extent,  no 
more,  is  the  navy  less  hampered  than  the  army  in  formulating 
strategic  plans  for  the  attainment  of  its  objective. 

The  objective  of  the  navy,  that  which  it  should  strive  to  attain, 
is,  as  said  before,  the  conmiand  of  the  sea ;  and  this  command  can 
be  attained  only  by  having  a  fleet  superior  to  the  enemy,  at  a 
certain  point  at  a  certain  time  and  in  such  a  state  of  preparedness 
that  in  the  ensuing  battle  our  opponent  shall  be  annihilated. 
Where  will  this  encounter  take  place?  That  is,  where  shall  our 
fleet  be  concentrated?  Shall  it  be  on  our  own  coast,  or  on  the 
enemy's,  or  somewhere  between?  Near  our  bases  or  near  his  or 
out  in  the  open  ?  The  questions  may  be  differently  put.  Is  the 
war  to  be  a  defensive  one,  or  an  offensive  one,  or  a  defensive- 
offensive  one?  If  the  first,  it  signifies  that  our  forces  will  await 
near  the  protection  of  our  home  bases,  the  coming  of  the  enemy 
whether  the  time  of  that  coming  be  long  or  short.  This  defensive 
attitude  must  be  the  governing  principle  of  tlic  strategy  adopted 
by  a  nation  confessedly  weak  in  sea  power  and  constrained  per- 
force to  rely  on  winning  a  victory  by  achievements  in  which  the 
land  forces  and  the  harbor  defences  must  play  a  part.  This  kind 
of  strategy  may  also  be  the  policy  accepted  by  a  timid  govern- 
ment and  people,  reluctant  to  imperil  the  safety  of  their  ports  by 
permitting  the  fleet,  even  though  this  fleet  be  a  powerful  one,  to 
go  far  from  the  shores.  Command  of  the  sea  can  rarely  thus  be 
won.  Instead  of  this  stay-at-home  policy,  the  idea  should  obtain 
that  the  defensive  is  assumed  only  for  the  sake  of  preparing  to 
pass  from  it  at  the  opportiinc  moment  to  the  offensive,  when  a 
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vigorous  forcing  of  die  issue  may  bring  a  victory.  This  is  the 
essence  of  Ihc  strategy  of  the  defensive-offensive  that  has  often 
l>e<ti  resorted  to  by  one  of  the  parties  to  the  fight  and  that  has 
lly  been  attended  with  success, 
:ot  infrequently  a  nation  stronger  on  the  sea  than  its  adversary 
tames,  at  the  beginning  of  hostilities,  an  apparent  defensive 
Ltegy  because  of  its  gcograpliical  situation,  the  nature  of  the 
_war  to  be  waged  and  the  final  result  the  government  wishes  to 
in.  Our  country  awaited  in  and  near  our  ports,  the  coming 
the  Spanish  squadron.  Similarly  the  Japanese  awaited  the 
ling  of  tlie  Russian  fleets ;  though  both  America  and  Japan 
declared  the  wars,  were  the  aggressors,  and  held  in  view  as  their 
kjective  the  destruction  of  the  enemy's  fleets  in  waters  contig- 
ms  to  their  own,  so  that  their  armies  might  be  safely  landed 
the  enemies*  soil  and  conduct  there  in  security  their  campaigns 
idisturbed  by  the  fear  of  being  cut  off  from  their  own  over-sea 
lurces.  Only  by  destroying  the  enemies'  fleets,  or  its  equiva- 
Ient»  can  such  protection  be  assured;  and  that  both  America  and 
Japan  would  pass  from  the  defensive  to  the  offensive  to  attain 
this  objective,  fighting  for  it  for  all  they  were  worth,  was  as  well 
understood  abroad  as  at  home. 

That  this  defensive-offensive  strategy  will  be  the  naval  policy 
our  government  in  the  future  when  east  is  west  and  west  is 
ist  and  only  the  canal  between  and  we  have  far  distant  over- 
sea possessions  to  protect,  is  a  matter  that  cannot  be  settled  off 
hand ;  everything  will  depend  on  who  the  enemy  is.  For,  other 
things  being  equal,  the  remaining  thing,  victory,  is  more  likely 
to  perch  upon  the  banners  of  that  nation  that  carries  the  "  war 
ito  Africa"  that  seeks  its  objective  in  the  waters  of  the  enemy; 
it  is,  of  that  nation  whose  strategy  is  founded  on  the  principles 
of  the  oflfensive.  Offensive  strategy  may  be  briefly  explained  by 
the  statement  that  it  signifies  the  moving  of  one's  own  sea 
iticr  over  against  that  of  the  enemy.  Nelson  frequently  pur- 
sued tliis  offensive  strategy,  also  Admiral  Farragut;  and  it  was 
lat  of  Admiral  Dewxy  at  Manila. 

When  engaged  at  war  with  a  nearby  state  or  when  the  distance 

irating  the  contestants  is  not  beyond  the  radius  of  effective 

orations  of  a  fleet  depending  for  support  on  a  l>ase  not  remote 

the  theater  of  action,  the  strategy  of  the  offensive  ought 

•tainly  to  he  the  controlling  strategy  of  the  war.    But  it  may 

so  when  tlie  road  leading  to  the  enemy  is  long  and  tedious 
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and  beset  with  many  uncertainties  and  complexities.  Undoubt- 
edly the  strain  of  preserving  intact  the  Russian  fleet  on  its  long 
voyage  from  Russia  to  Japan,  so  as  to  insure  its  safe  arrival  off 
Japan,  impaired  the  efficiency  of  the  Admiral  and  the  personnel 
as  well  as  that  of  the  material:  and  the  same  can  be  said  of  ttie 
Spanish  squadron  from  Spain  to  Santiago.  To  arrive  at  the 
theater  of  war  tired,  worn  out  both  in  men  and  material,  and  in 
this  condition  to  give  battle  is  to  insure  defeat.  An  offensive 
like  this  is  really  no  oflFensive  and  the  word  spells  only  ruin.  Not 
so  was  the  offensive  of  Nelson  and  his  fleet  who  could,  if  need 
be,  sail  from  "'  Dan  to  Beersheba  and  back  again  "  and  fight  with 
as  much  vehemence  as  though  but  yesterday  from  port. 

A  fleet  on  the  offensive  when  the  war  is  to  be  carried  on  over 
against  the  coast  of  an  opponent,  has  at  its  command  for  attain- 
ing its  ends  four  methods  which  our  Admiral  Sampson  in  dis- 
cussing the  coast  defence  of  the  United  States  stated,  may  be 
conveniently  divided  as  follows :  Attack  on  commerce ;  Blockade  : 
Bombardment :    Invasion. 

Tiie  method  of  attaining  the  objective  by  an  attack  on  the  sea- 
borne commerce  of  an  enemy  has  an  attractive  appearance  because 
it  employs  that  kind  of  strategy  which  rests  on  the  supposition 
that  much  injury  can  be  inflicted  on  the  carrying  trade  on  which 
a  nation  depends  for  sustenance,  without  at  the  same  time  en- 
dangering the  safety  of  the  fleet  intrusted  witli  the  destruction  of 
this  sea-borne  commerce.  An  attack  on  commerce  necessitates 
the  posting  of  a  considerable  force  near  the  entrances  to  those 
narrow  water-ways  and  restricted  seas  towards  which  lines  of 
sea  traffic  converge,  and  to  intercept  there  the  "Stately  ships  as 
they  are  going  on  to  their  havens  under  the  hill.  Conceivably 
for  a  time  such  a  stoppage  of  the  commerce  of  Great  Britain 
might  prove  annoying  to  her,  but  that  it  couhl  last  long  enougli 
to  cause  much  scarcity  of  food  is  not  thought  possible  though 
there  might  be  some  diversion  of  trade  and  some  derangement  of 
business;  for  sooner  or  later  an  English  fleet  would  be  out  on 
the  sea  not  only  to  convoy  her  merchant  ships  but  also  to  bring 
to  book  the  molesters  of  her  trade. 

An  attack  on  commerce  implies  a  defence  of  commerce.  Two 
merchant  flags  out  flaunt  all  others  on  the  sea  to-day — the  English 
and  the  German.  England  is  building  battleship-cruisers  of 
28.000  tons,  mounting  12-  and  i3T'j-inch  gims.  carrying  fuel  to 
steam  to  the  uttermost  part  of  the  world,  and  speeding  at  the  rate 
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to  28  knots — a  knot  or  two  faster  than  her  own  swiftest 
Atlantic  gTe\  hounds.  Germany  is  following  suit  but  has  not  yet 
equalled  in  numbers,  size  and  power  the  English  construction; 
ind  Japan  is  about  to  enter  the  lists.  The  building  programs  of 
other  nations  do  not  lead  to  the  belief  that  the  battleship  cruiser 
ifr  a  favorite  type,  even  with  those  powers  who,  in  other  days, 
were  the  exponents  of  that  strateg)*  known  as  j^ucrre  de  course. 
A  war  of  chase  has  in  times  past  had  much  influence  in  deter- 
mining the  naval  strategy  of  France :  and  in  some  of  its  aspects 
it  does  appear  commendable,  as  when  a  nation  owns  many  remote 
dependencies  and  colonies  with  which  it  carries  on  an  extensive 
trade.  But  to  seek  and  not  to  find  is  of  daily  occurrence  on  the 
sea  and  blockades  have  always  been  run.  However,  in  any  naval 
war,  commerce  must  suffer  from  those  causes  which  are  common 
to  war  itself  and  which  cannot  be  escaped  from  by  friend  or  foe. 
'^  are  increased  cost  of  maintenance,  expensive  insurance, 
...^.i_T  wages,  fewer  seamen;  also  the  stoppage  of  commercial 
activities  connected  with  maritime  trade,  and  the  chartering  of 
vessels  to  the  nav>-.  All  these  disturbances  disorganize  and  pro- 
scribe the  business  of  the  sea,  and  therefore  it  comes  about  that 
when   peace  returns  the  old  order  will  be  changed. 

Our  merchant  marine  never  revived  after  the  Civil  War  because 
the  opening  of  the  west  by  the  railroads  gave  opportimit^'  to  men 
to  earn  a  more  natural  and  agreeable  living  on  shore  than  a  life 
on  the  ocean  wave.  This  is  the  situation  now,  and  although  It 
does  not  perhaps  pertain  to  strateg)',  yet  is  it  important;  even 
had  we  the  merchant  fleet  we  have  not  the  men  to  man  it.  The 
point  to  be  noticed  here,  however,  is  not  the  scarcity  of  seamen, 
but  that  in  the  constitution  of  our  navy  to-day,  a  war  against 
commerce  is  not  taken  into  account  as  a  probable  objective.  "  In 
so  far  as  this  [a  war  of  chase]  is  one  means  to  a  general  end,*' 
■rites  Mahan  in  "  Sea  Power."  "  and  is  based  on  a  navy  other- 

ise  powerful,  it  is  well.  .  .  .  Tt  is  not  the  taking  of  indvidual 
?:hips  or  convoys  .  .  .  that  strikes  down  the  money  power  of  a 

:tion :  it  is  the  possession  of  that  overbearing  power  on  the  sea 

hich  drives  the  enemy's  flag  from  it." 

Blockade  is  defined  as  "  the  shutting  up  of  a  place,  particularly 

port,  harbor,  or  line  of  coast,  by  hostile  ships,  so  as  to  stop  all 

;rcss  or  egress  and  to  hinder  the  entrance  of  provisions,  ammu- 

or  reinforcements."*    Blockade  partakes  of  the  nature  of 


•  IThr  Crntury  Dictionary. 


28 


Naval  Might. 


commerce  destroying,  differing  from  it  only  in  particulars ;  in  the 
one  case  the  fleet  goes  forth  in  search  of  commerce,  in  the  other 
the  fleet,  practically  at  a  standstill  awaits  its  coming.  Blockade 
under  favorable  conditions  becomes  a  verj'  effective  objective  de- 
pending, however,  for  its  successful  accomphshment  on  the 
improbability  of  a  derangement  of  its  plans  of  operation  postu- 
lated on  the  two  certainties  that  the  enemy  has  not  a  fleet  of 
sufficient  strength  to  drive  the  blockaders  off  and  that  he  depends 
on  extraneous  means  for  his  subsistence.  The  most  notable 
example  of  a  successful  recourse  to  the  blockade  as  the  objective 
of  strategy  is  found  in  the  shutting  up  of  the  ports  of  the  con- 
fetlcracy  during  our  Civil  War.  During  the  Spanish  War  Cuba 
was  blockaded,  but  in  this  instance  the  aim  seems  to  have  been 
to  shut  in  or  out  warships  rather  than  merchant  ships,  though  the 
latter  were  of  course  as  carefully  excluded  as  possible. 

"The  object  of  a  blockade,"  wTote  Admiral  Sampson  nearly 
ten  years  before  he  himself  was  called  on  to  assume  the  responsi- 
bility- of  instituting  and  maintaining  one,  "  may  be  to  close  a  port 
that  contains  an  important  dockyard  and  prevent  access  to  it  by 
your  own  ships;  or  it  may  be  to  confine  within  the  port  our  own 
armed  vessels  that  may  have  assembled  there;  or  it  may  be  for 
the  purpose  of  interrupting  and  destroying  the  commerce  of  the 
port."  Of  the  last  purpose  we  have  already  expressed  an  opinion. 
Excepting  in  rare  instances  it  can  be  reckoned  only  as  a  means, 
not  an  end.  Of  the  first  object  given  above,  to  close  an  important 
dockyard  and  prevent  access  to  it,  it  can  also  be  said  that  perhaps 
it  purports  to  be  a  means  rather  than  aa  end,  though  here  the  aim 
to  debar  an  enemy  from  returning  to  the  support  of  his  own 
bases  and  to  destroy  his  efficiency  by  closing  his  own  ports  to  him 
is  one  that  an  assailant  of  preponderating  force  might  undertake 
if  he  wish  to  conser^'c  his  strength  and  expend  but  little  of  his 
energy,  and  is.  furthermore,  sure  of  the  movements  of  his  oppo- 
nent. For  example,  a  fleet  might  be  coaxed  away  from  its  base  by 
some  ruse,  or  it  might  be  away  looking  for  its  enemy,  who  in  the 
meantime  has  slipped  in  off  the  harbor  to  which  the  other  fleet 
is  obliged  to  return.  Something  of  this  kind  might  have  hap- 
pened as  the  result  of  the  Russian  sorties  from  Port  Arthur  and 
Vladivostok,  for  the  Japanese  had  additional  superior  fleets  on 
watch  off  Tsushima.  Unless  the  blockading  fleet  is  much  stronger 
than  the  fleet  it  seeks  to  exclude,  the  latter  will  force  the  fighting 
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xnd  drive  the  former  to  within  the  rang^e  of  the  shore  batteries 
AEul  thuf.  place  it  between  two  fires. 

A  blockade  to  keep  an  enemy  outside  his  own  ports  and  pre- 
rcnt  his  entering"  is  the  opposite  of  a  blockade  to  keep  him  inside 
and  prevent  his  leaving  which  is  the  second  objective  of  a  block- 
ade mentioned  above.     Bearing  in  mind  that  the  admiral  was 
--•-'ng-  of  the  coast  defence  of  the   United  States,  we  again 
1  -c    his  w^ords:    "A  blockade  .  .  .  may  be  to  confine  within 

I  liie  port  our  own  armed  vessels  that  have  assembled  there." 
L^his  is  precisely  the  problem  solved  by  the  admiral  at  Santiago. 
^^pccept  that  the  imaginary  situation  was  reversed  in  the  real — it 
was  to  confine  within  the  port  the  enemy's  armed  vessels  that  had 
assembled  there.  In  the  harbor  of  Santiago  the  Spanish  squad- 
ron was  blockaded  by  a  vastly  superior  American  fleet  well  found 
in    all    those  military   respects   in   which   the   Spanish   fleet   was 

K>fully  lacking.  Necessarily  the  strategy  of  the  campaign  was 
success;  our  troops  were  landed;  the  Spanish  squadron  was 
stroyed,  and  Cuba  fell.  Blockading  did  it,  and  nothing  else. 
ockading  was  hkewise  employed  by  the  Japanese  and  for  the 
mc  purpose  as  by  the  Americans — to  confine  the  enemy's  fleet 
in  port  while  tlie  army  was  being  landed ;  that  is,  blockade  was 
adopted  for  the  purpose  of  securing  the  uninterrupted  movement 
of  land  forces — for  invasion.  Tjoth  the  Japanese  and  the  .Ameri- 
can blockades  might  have  been  forced  by  a  fleet  with  the  stomach 
to  fipht.  In  a  sortie  from  Port  Arthur  the  Russians  out  man- 
euvered the  Japanese  and  had  the  game  in  their  own  hands  but 
t  all  the  tricks ;  and  the  last  of  Cervera's  ships  fell  only  after 
stem  chase  of  50  miles. 

A  difference  is  to  be  noticed  between  the  arrangements  made 

the  Americans  and  the  Japanese  for  maintaining  the  effectivc- 

s  of  their  blockades.    In  the  former  the  investment  was  by  the 

tire  fleet — battleships,  cruisers,  torpedo-boats,  converted  Vachts, 

sposed  in  a  cordon  in  full  sight  of  the  shore  batteries  of  the 

enemy :  near  by  was  a  base  at  Guantanamo,  to  which  the  ships 

repaired  one  at  a  time  for  equipment.    In  the  latter  the  Japanese 

fleet  was  based  on  the  Elliott  Islands  60  miles  distant  from  Port 

Arthur  and  off  them  the  major  units  were  concentrated,  screened 

by  a  fleet  of  torpedo  craft  and  cruisers  stationed  off  the  harbor 

entrance  where  the  blockade  ships  could  plainly  see  them.     In 

iho  method  adopted  by  the  Americans  the  permanent  shutting  up 

of  the  enemy  in  his  own  port,  emphasized  by  the  sinking  of  the 
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Merrimac,  was  the  objective  of  the  blockade.  In  the  method 
adopted  by  the  Japanese  the  exit  of  the  Russians  was  apparently 
looked  for  and  they  could  then  have  been  finally  disposed  of  on 
the  sea.  The  attempt  at  blockading  the  harbor  of  Port  Arthur 
by  sinking  ships  at  the  entrance  was  not  made  until  later  in  the 
war  when  the  Baltic  fleet  was  en  route. 

The  plans  of  both  America  and  Japan  for  sealing  a  harbor  with 
sunken  ships  miscarried — perhaps  they  always  will :  circum- 
stances, however,  govern  cases.  The  procedure  of  the  American 
fleet  was  the  best  possible  to  achieve  the  naval  purpose  of  the 
campaign — the  complete  paralysis  of  the  Spanish  forces  by  a 
visible  exhibition  of  preponderating  naval  power ;  for  the  two 
military  arms  of  the  two  belligerents,  the  navy  and  the  army  of 
the  United  States  and  the  navy  and  the  army  of  Spain,  were 
contenninous.  This  was  not  the  situation  that  confronted  the 
Japanese  at  the  outset  of  hostilities :  their  army  was  landed  on  a 
neutral  sf>il  far  away  from  Port  Arthur  and  at  a  time  when  there 
could  be  no  conjunction  of  the  army'  and  navy  of  either  con- 
testant. To  conduct  a  blockade  so  that  the  blockaded  will  be  en- 
couraged to  force  it  and  appear  in  the  open  and  there  be  met 
and  fought  to  a  finish  was  the  strategy  of  Nelson,  whose  one 
idea  when  near  the  French  fleet  was  to  get  at  it  and  destroy  it ; 
for  so  long  as  it  remained  intact  in  port  it  was  more  or  less  of  a 
menace  and  necessitated  the  presence  of  a  fleet  whose  services 
might  be  needed  elsewhere. 

Bombardment  as  an  objective  of  a  navy  is  permissible  when 
the  demoralization  of  a  people  is  desired  and  the  demolition  of 
defences  is  demanded  to  strike  such  terror  in  a  government  as 
will  compel  it  to  yield.  Against  defenseless  towns  bombardment 
is  regarded  as  unnecessary,  cruel,  inhuman,  but  against  defended 
ports,  especially  those  protected  by  sea  fortifications,  it  has 
frequently  been  resorted  to  to  destroy  their  military  efficiency  and 
render  them  unfit  and  unsafe  for  ccaipancy  by  the  native  fleet 
that  might  hope  to  use  them  as  bases.  As  a  side  issue  perhaps, 
bombardment  might  be  resorted  to  as  ancillary  to  some  other 
objective  like  blockade  or  invasion ;  a  fleet,  en  route,  might  strike 
at  a  line  of  fixed  communication  or  a  poorly  guarded  station  or 
depot,  to  cripple  its  equipment.  Again,  bombardment  might  be 
used  to  compel  a  squadron  seeking  safety  under  the  guns  of  the 
land,  to  show  itself;  the  American  fleet  bombarded  San  Juan 
with  this  object.     In  the  above  instances,  and  in  many  similar 
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es.  the  attack  of  the  fleet  on  the  land  is  not  made  with  the  in- 
tion   of  permanently  occupying  the  land  or  reducing  its  de- 
so  that  an  army  can  be  put  ashore,  for  such  a  final  objective 
bontbardnient  can  only  follow  after  the  power  of  the  enemy's 
has  been  nullified.     But  a  town  might  be  bombarded  even 
it  offers  no  visible  defence,  if  under  the  consternation  and 
car   incited  by   falling  shots,  an  anny  might  be  quietly  landed. 
And    further   bombardment   might   be   employed   as  a   threat   to 
force  compliance  witli  a  demand  for  indemnity :  also  as  a  punitive 
-ure.     In  these  instances,  where  unfortified  places  are  to  be 
:^i,ked,  notice  of  bombardment  ought  to  be  given  if  possible,  so 
at  the  inhabitants  may  move  away  out  of  danger. 
The  expediency  of  resorting  to  bombardment  as  a  method  of 
bjugation  is  doubtful,   for  the  expenditure  of  ammunition  is 
commensurate  with  the  damage  done.     Generally  the  threat 
quite  as  efficacious  as  the  execution.     At  Manila  after  the 
struction  of  the  Spanish  fleet,  the  town  remained  quiescent  lin- 
r  the  guns  of  Dewey's  ships.     Elsewhere  during  the  Spanish 
'ar  nothing  worth  the  telling  was  accomplished  by  bombard- 
etit.     At  Matanzas,  Cabanas,  San  Juan,  even  at  Santiago,  no 
mag:e  was  done  to  the  fortifications  and  nothing  was  gained 
the  fleet.     But  we  must  not,  therefore,  conclude  that  bom- 
rdment  is  not  a  good  strategic  method  of  attaining  an  objective. 
nder  cover  of  bombardment  Farragut  ran  the  forts  at  Mobile, 
ew  Orleans,  Vicksburg.    And  Italy  landed  her  forces  at  Tripoli. 
ut   in  these  operations  and  in  nearly  all  others  like  them,  the 
vy  has  usually  had  as  the  distinct  objective  of  bombardments 
tlie  clearing  the  way  for  the  imtroubled  landing  of  the  army;  that 
^js,  for  invasion. 

^^B  If  by  the  word  invasion  we  understand  it  to  mean  "  the 
^^■■by  to  invade,  to  make  a  landing  safely  in  an  enemy's  country," 
^^HH  is  invasion  the  elemental  concept  of  all  military  strateg)* ;  for 
^B  you  find  that  your  opponent's  coasts  are  unprotected,  his  com- 
■  merce  unguarded,  his  harbors  unlocked  and  all  such  things  at  the 
ercy  of  your  guns,  it  must  be  obvious  that  his  fleets  no  longer 
St  and  that  his  fate  lies  in  your  hands  to  do  \vith  him  as  you 
To  be  in  a  position  to  make  a  landing  safely  in  an 
y's  country,  the  road  leading  to  that  country  must  first  be 
red  of  possible  obstructions  and  then  kept  clear.  To  secure 
right  of  way  beyond  the  shadow  of  a  doubt,  your  enemy's 
wer  must  be  reduced  to  impotency  and  his  defences  at  the 
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ports  of  debarkation  must  be  silenced.  These  offensive  measures 
having  been  successfully  carried  out  by  the  navy,  the  army  can 
be  transported  to  the  enemy's  country,  landed  safely,  and  the 
further  prosecution  of  the  war  be  entrusted  to  the  land  forces ; 
for  with  the  actual  putting  of  one's  foot  on  shore  and  invading 
his  territory  by  marching  over  it  and  fighting  for  its  possession, 
the  navy  has  nothing  to  do. 

There  have  been  many  occasions  on  which  fleets  and  single 
ships  have  landed  their  naval  brigades  as  artillery  and  infantry, 
and  invaded  foreign  territory  as,  for  instance,  at  Sumatra,  Giina, 
the  West  Indies,  and  at  several  Central  American  and  other  ports. 
But  these  invasions  were  not  made  for  the  purpose  of  capturing 
property;  they  were  made  for  the  purpose  of  protecting  American 
interests  from  the  predatory  hands  of  revolutionists ;  they  were 
forceful  threats  of  what  might  follow  from  a  disregard  of  the 
rights  of  neutrals:  and  upon  the  restoration  of  order,  the  brigades 
have  returned  quietly  to  their  ships.  Such  operations  the  navy 
is  constantly  undertaking  in  countries  with  which  we  are  in  no 
sense  at  war ;  and  are  not  analogous  to  the  bellicose  movements 
with  which  strategy  is  concerned,  but  are  made  with  the  con- 
nivance of  a  government  to  assist  its  efforts  to  preserve  order. 
The  invasion  contemplated  by  strategy  is  the  ability  to  occupy 
or  control  the  soil  of  a  foreign  power  in  opposition  to  that  power's 
efforts  to  prevent  it.  After  this  opposition  has  been  overcome  by 
the  navy,  the  actual  holding  of  the  land  devolves  upon  the  army 
brought  there  by  the  navy. 

A  blockade  if  it  can  succeed  in  confining  irreversibly  an  enemy's 
fleet  within  a  port  may  be  resorted  to  as  a  means  of  protecting 
the  landing  of  troops;  and  bombardment,  too,  may  be.  as  it  often 
has  been,  effectively  employed  for  the  same  purpose.  From  which 
it  might  be  deduced  that  the  objective  of  naval  strategy  might 
perhaps  be  blockade  or  bombardment  as  it  was  in  our  Civil  War. 
Not  so,  however,  for  in  that  war  there  was  no  fleet  or  semblance 
of  one  in  opposition.  In  recent  wars  both  blockade  and  bom- 
bardment were  resorted  to  only  as  a  means  to  attain  the  real 
strategic  end  which  was  invasion  in  the  face  of  naval  opposition. 
And  although  this  end  was  attained  for  all  purposes  before  the 
destruction  of  the  enemy's  fleet,  yet  was  it  not  in  reality  an  un- 
controvertible fact  imtil  after  that  fleet  had  been  destroyed.  The 
objective,  therefore,  whether  it  l>e  sought  by  means  of  commerce 
destroying,  blockade,  bombardment  or  invasion,   is  in   the  la.-it 
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inalysis  the  desiruction  of  the  enemy's  fleet;  and  this  destruction 
should  follow  as  the  result  of  the  successful  conduct  of  a  h'ne  of 
operations,  thai  third  tiling  in  strategy'  demanding  especial  con- 
sideration. 

The  Line  of  Operations. 

In  time  of  peace  we  prepare  for  war.  In  the  security  of  our 
res  we  engage  in  mimic  warfare;  we  place  an  enemy  now  here 
there,  and  conduct  imaginary  operations  against  him  using 
town  quantities  like  his  stren^h  in  ships,  the  location  of  his 
:s.  his  military  resources;  and  the  unknown  ones  like  his  base 
operations,  his  line  of  operations,  his  objective.  Hence  follow 
two  kinds  of  slrateg}' — the  theoretical  and  the  practical.  The 
former  selects  bases,  studies  situations,  arranges  programs,  antici- 
pating coming  events;  the  latter  unfolds  as  the  strategy'  of  the 
enemy  becomes  apparent,  and  is  altered  from  time  to  time  to 
conform  to  the  needs  of  the  occasion.  But  the  known  factors 
cannot  be  eliminated  from  the  active  war  problem  for  the  latter 
depends  for  solution  on  the  fixed  principles  of  the  science  of 
strategy*  which  determine  unalterably  what  means  shall  be  always 
at  hand  for  putting  into  practical  effect  this  or  that  line  of  opera- 
tions 

The  line  of  operations  is  that  line  over  which  a  fleet  must  pass 
to  effect  concentration ;  and  since  it  is  liable  to  attack,  great  care 
must  be  taken  not  to  be  led  astray  from  the  straight  path  leading 
that  end.  There  must  be  a  rigorous  holding  to  the  specific 
»jcct  in  view — to  reach  the  enemy  in  the  quickest  time  and  in 
le  best  position  to  fight  him.  Nelson  led  his  fleet  from  the 
Mediterranean  to  the  West  Indies  and  back  again  in  search  of 
the  French  fleet:  there  was  no  dalliance  with  other  interests,  no 
inning  after  false  gods,  his  one  objective  was  his  enemy's  fleet. 
,nd  although  he  operated  on  unusually  long  lines  yet  he  arrived 
at  the  front  of  operations  "  fit  for  a  frolic  or  a  fight."  There  is 
no  need  to  state  that  if  a  line  of  operations  is  so  long  and 
hazardous  as  to  cause  exhaustion  by  the  time  the  front  of  opera- 
tions is  reached,  it  serves  no  good  purpose. 

The  line  of  operations  is  the  possible  fighting  line,  the  front  of 
lerations  is  the  actual  fighting  line.  It  may  happen  that  the 
le  (y(  operations  and  the  front  of  operations  run  parallel  or 
►incide,  they  often  do;  and  they  can  never  be  divorced  in  con- 
Idering  naval  strategic  movements.    The  front  of  operations  may 
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be  defined  as  the  length  of  the  line  covered  or  occupied  by  the 
fleet  after  the  enemy  has  been  located.  It  signifies  the  final 
strategic  disposition  of  the  fleet  before  it  enters  upon  the  domain 
of  tactics.  The  strategy'  of  the  front  of  operations  like  that  of 
the  line  of  operations  falls  under  the  purview  of  the  strategic 
board,  but  the  execution  of  the  plans  even  to  the  extent  of 
changing  them  must  be  largely  entrusted  to  the  judgment  of  the 
commander  of  the  fleet,  who,  being  so  much  nearer  the  scene  of 
operations,  can  with  a  clearer  eye  more  fully  discern  the  advisa- 
bility of  pursuing  this  or  that  plan  of  action.  He  knows  best  the 
efficiency  of  the  units  of  his  squadrons,  what  ships  have  foul 
bottoms,  or  defective  machinery  or  insuificicnt  equipment  or  sick 
crews.  And  he  can  often  foresee  movements  of  the  enemy  which 
from  their  nature  cannot  be  known  to  the  strategic  board.  It 
should  be  recognized  that  in  a  large  measure  he  has  forced  upon 
him  by  circumstances  the  responsibility  of  the  active  conduct  of 
the  war;  and,  therefore,  when  he  brings  his  fleet  to  the  front  of 
operations  he  should  be  permitted  to  regulate  matters  to  suit  him- 
self so  long  as  they  may  be  in  consonance  with  the  general  plan 
of  tht  campaign  *'  so  true  is  it  that  one  man  and  one  intellect 
properly  qualified  for  a  particular  undertaking  is  a  host  in 
itself,"  as  was  said  of  Archimedes  at  the  defence  of  Syracuse. 

The  front  of  operations  cannot  be  carried  beyond  half  the 
steaming  distance  of  the  least  efficient  vessel  of  a  fleet.  Tliat  is, 
if  this  vessel  because  of  excessive  fuel  consumption  or  weak 
boilers  or  poor  coal,  has  a  radius  of  only  4000  miles,  her  effective 
power  as  a  fighting  ship  would  limit  the  front  of  operations  of 
the  whole  fleet  to  a  range  of  half  this  distance  or  2000  miles, 
even  if  the  other  ships  could  go  twice  this  distance.  Steaming 
efficiency  is  an  clement  of  great  importance  in  preparing  strategic 
plans  for  conducting  war  in  the  waters  of  distant  possessions. 
I>ewey*s  line  and  front  of  operations  led  him  into  Manila  Bay 
where  with  his  tactics  he  gained  his  objective,  the  destruction  of 
the  Spanish  fleet.  Further  operations  he  could  not  engage  in 
because  his  nearest  base  was  beyond  the  reach  of  some  of  the 
units  of  his  fleet.  That  having  utterly  ruined  Spain's  sea  power 
in  the  Orient,  he  had  attained  his  objective  and  there  was,  there- 
fore, no  other  line  of  operations  for  his  fleet,  is  not  to  be  pointed 
out  in  this  connection :  but  that  he  was  virtually  tied  to  Manila 
until  assistance  reached  him.     Here  becomes  apparent  the  value 
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BAtari  Harbor  as  a  strategic  point  on  which  to  base  a  line  of 
Hpujons   in   the  Pacific. 

■  In  the  event  of  war  in  the  Philippines  the  line  of  operations 
PDold  extend  across  the  nortliern  entrance  to  the  China  Sea  and 
nmnect  to  seaward  off  Cape  Engano  with  a  line  stretching  up 
voin  San  Bernardino  Straits.  Maybe  this  line  of  operations 
Pi^^t  have  to  be  triangular — from  the  straits  to  Guam  to  Cape 
^ngano.  Bin  unless  our  fleet  be  very  strong  relatively  to  the 
enemy's,  Guam  might  as  well  be  left  to  itself.  1  think  the  front 
of  operations  would  be  off  the  west  coast  of  Luzon,  Manila  being 
the  objective,  and  the  proceedings  quite  like  Admiral  Dewey's, 
his  way  being  the  shortest,  safest  and  easiest.  Manila  fallen, 
e  victor  mTght  perhaps  pass  on  out  through  San  Bernardino 
raits,  stop  for  a  moment  at  Guam  an<l  then  proceed  at  slow 
speed  across  the  Pacific  towards  Panama. 

ifcrc  again  Pearl  Harbor  rises  like  a  tower  of  strength  near 
the  center  of  this  trans-Pacific  route.  If  he  can  pass  by  without 
bein^  badly  damaged,  well  and  good,  he  stands  a  chance  to  reach 
the  canal.  This  movement  across  the  Pacific  presupposes  the 
destruction  of  our  Philippine  fleet,  a  not  altogether  unthinkable 
catastrophe;  for  interior  lines  as  pointed  out  elsewhere  are  held 

|r>'  the  English.  Chinese  and  Japanese,  and  neither  one  of  them 
vould  be  so  foolhardy  as  to  conduct  a  line  of  operations  in  distant 
paters   while  a  powerful  fleet   in  being  remained  in  his  rear. 
5ut   to  make  us  sure  of  holding  the  Philippines  our  fleet  there 
irould  have  to  be  much  strengthened ;  and  to  do  this  might  neces- 
^Uite  the  weakening  of  our  force  elsewhere  at  a  time  that  might 
»e  inconvenient  for  consummating  the  designs  of  the  campaign. 
However,  the   Philippines  are  ours   for  better   for  worse,  and 
must  therefore  be  safeguarded.     That  they  will  be  a  cause  of 
stant  anxiety  from  a  naval  strategic  point  of  view  whensoever, 
heresoever  and  with  whomsoever  we  may  go  to  war,  we  can- 
t  prevent. 

In  respect  to  our  American  coast.  Pearl  Harbor  stands  on  the 

ter  line  of  defence.    Were  an  enemy  to  get  inside  it.  he  would 

between  two  fires,  for  from  our  mainland  bases  and  from 

awaii   we  could   reach  him   by   short  lines  of  operation.     If 

anama  be  the  objective,  we  shall  have  to  extend  our  lines,  and 

F  coitrse,  the  enemy  will  have  to  lengthen  his:  but  Pearl  Harbor 

1^  only  4600  miles  from  the  canal  while  Japan  is  8000  miles ;  we, 

herefore,  in  the  race  have  a  double  advantage  over  him;  and 
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when  we  recall  that  we  have  a  fleet  awaiting  him  in  the 
we  find  we  have  him  here  also  between  two  fires. 

Before  quitting  the  Pacific  lines  of  operation,  a  few  words 
must  be  submitted  concerning  our  far  removed  unfortified  posses- 
sions in  Samoa-Tutuila  and  Manua  Islands.  They  He  in  the 
south  Pacific  distant  about  4500  miles  from  the  Philippines  and 
the  Japanese  shores;  some  3100  miles  from  Guam;  about  2300 
miles  south  of  Pearl  Harbor ;  and  nearly  6000  miles  from  Panama. 
Close  alongside  them  and  in  the  same  group  arc  two  other 
islands  that  belong  to  Germany.  Samoa  has  no  natural  facilities 
for  assembling  a  fleet  and  no  material  resources  for  assisting  one ; 
excepting  coal  our  fleet  could  not  be  provided  with  anything.  I, 
tliercfore,  venture  the  suggestion  that  these  Samo^n  possessions 
of  ours  possess  little  strategic  value.  What  with  out  Pacific 
mainland,  our  Hawaiian  Islands,  our  Philippine  group,  our  I 
Panama  Bay,  to  say  nothing  of  Guam  and  northwest  Alaska,  our 
hands  are  pretty  full  without  the  addition  of  Samoa.  If  we  look 
at  the  chart  we  shall  see  that  if  we  sought  to  protect  it  adequately 
we  would  l>e  jeopardizing  the  safety  and  welfare  of  our  other 
possessions  and  shores  that  are  much  nearer  and  dearer. 

In  connection  with  what  has  been  said  above  and  also  with 
some  remarks  submitted  under  the  "  Front  of  Operations,"  is  the 
implication  that  a  fleet  is  limited  in  its  ability  to  concentrate  at 
a  distant  theater  of  war  by  the  drcumference  of  a  circle  described 
from  a  base  as  a  center  and  with  a  radius  equal  to  half  the  full 
steaming  distance  of  the  least  efficient  unit  of  the  fleet.  This 
inference  needs  to  be  somewhat  qualified,  for  while  it  holds  in  the 
abstract  it  docs  not  always  in  the  concrete.  For  instance,  the 
Oregon  and  the  Marietta  from  the  Pacific,  reached  the  front  of 
operations  in  the  Caribbean  by  coaling  en  route  at  neutral  ports: 
the  Russian  Baltic  fleet  made  as  long  a  voyage  under  much  more 
trying  circumstances,  and  was  able  to  reach  the  front  of  opera- 
tions with  so  much  coal  on  board  that  the  armor  belts  of  some  of 
the  ships  were  submerged.  On  the  other  hand,  the  Spanish 
squadron  arrived  at  Santiago  with  bunkers  empty,  having  been 
unable  to  fill  them  at  Martinique  or  Curagao,  a  condition  of  ex- 
haustion, however,  which  may  be  attributed  to  the  remissness  of 
the  Spanish  home  authorities  in  failing  to  make  proper  arrange- 
ments for  supplying  fuel  and  other  requisites  of  cfiiciency:  con- 
sequently was  the  mobility  of  the  squadron  so  impaired  that  the 
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tJnps  had  to  seek  the  most  convenient  harbor  at  hand,  and  re- 
noain  there  impounded. 

To  provide  against  such  impotency  and  to  permit  of  the  ex- 
tension  of  a  line  of  operations,  fleets  have  to-day  as  essential 
ptrts  of  their  organization,  a  nimiber  of  auxiliary  non-combatant 
vessels  such  as  colliers,  repair  ships,  tank  vessels,  and  others  to 
accompany  the  fighting  force  on  its  voyage  and  supply  it  with  all 
the  things  it  may  need.     We  must  bear  in  mind,  however,  that 
in  auxiliary  can  only  accompany  the  fleet  for  a  distance  equal 
\:i\f  her  full  steaming  radius — unless  she  be  towed — for  she 
-c   retain  enough  fuel  to  insure  her  easy  and  safe  return  to 
her  own  base.     Again,  the  speed  of  the  auxiliary  is  that  of  the 
est   ship;  and  again,  coaling  ship  at  sea  is  slow  work  and 
s   the  movements  of  the  fleet.     Auxiliaries  are  necessary: 
fleets    to-day  cannot  maintain  their  position  without  them ;  yet 
they  may  be  hannful,  for  if  the  fleet  be  attacked  while  encum- 
^red    with  them,  they  may  have  to  be  protected.     Auxiliaries 
■e  taken  to  the  front  of  operations  at  Tsushima.    In  this  par- 
ifar  instance  their  presence  did  not,  perhaps,  have  any  effect 
on  the  result,  but  undoubtedly  the  tactical  formation  of  the  Rus- 
sian fleet  as  it  came  up  to  the  front  had  their  protection  in  view. 
(Thenever  circumstances  permit   it  to  be   done,  a  fleet  making 
ssage  ought  to  resort  to  its  auxiliaries  to  fill  every  need,  supply 
every  want,  satisfy  every  desire-    Then,  freed  of  its  impediments, 
ought  to  be  ready  and  anxious  to  meet  its  opponent,  so  that  only 
le  brain  of  man  shall  stand  between  it  and  victory.    Whereabouts 
will    this  final   encounter   take  place?     In  other  words  where, 
when   all  other  things  are  supposedly  equal,  will  the  remaining 
Uiing,  the  battle  of  the  wits  be  engaged  in? 

The  Theater  of  Operations. 

Many  years  before  the  building  of  the  Panama  Canal  was  be- 
gun. Admiral  Mahan  wrote  in  "  Sea  Power  "  somewhat  as  fol- 
lows: ■"'  If  the  canal  be  made,  the  Caribbean  will  be  changed  from 
a  terminus  and  a  place  of  local  traffic  into  one  of  the  great  high- 
rays  of  the  world.  Along  this  path  a  great  commerce  will  travel, 
Inging  the  interests  of  other  great  nations,  the  European 
itions,  close  along  our  shores,  as  they  have  never  been  before. 
1th  this  it  will  not  be  so  easy  as  heretofore  to  stand  aloof  from 
itcmational  complications.  The  position  of  the  United  States 
iih  reference  to  this  route  will  resemble  that  of  England  to  the 
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Channel  and  of  the  Mediterranean  to  the  Suez  route.  As  regards 
influence  and  control  over  it,  depending  upon  geographical  posi- 
tion, it  is  of  course  plain  that  the  center  of  the  national  power, 
the  permanent  base,  is  much  nearer  than  that  of  other  great 
nations.  Tlie  positions  now  or  hereafter  occupied  by  them  on 
island  or  mainland,  liowever  strong,  will  be  but  outposts  of  their 
power."  Long  after  this  was  written  and  long  before  the  site  of 
the  canal  had  been  selected,  the  United  States  engaged  in  a  war 
against  Spain  in  which  the  Caribbean  was  the  theater  of  opera- 
tions and  in  which  the  positions  of  the  contending  powers  and 
the  situation  in  general,  reviewed  as  a  whole,  were  not  dissimilar 
to  those  forecasted  by  Mahan,  nor  unlike  those  which  the  future 
may  reasonably  be  expected  to  bring  forth,  but  in  a  more  marked 
and  emphatic  manner.  It  seems  well,  therefore,  to  look  once 
again  and  this  time  more  carefully  than  before,  at  this  stage 
whereon  we  are  destined  to  play  a  great  part. 

The  Caribbean  Sea  has  l>een  thus  described :  "  This  grandest 
inlet  of  the  western  hemisphere — corresponding  in  several 
respects  to  the  Mediterranean — is  separated  from  the  Gulf  of 
Mexico  by  Yucatan,  and  from  the  Atlantic  Ocean  by  the  great 
arch  of  the  Antilles,  between  Cuba  and  Trinidad  inclusive,- 
stretching  in  north  latitude  from  about  8**  to  about  22'',  and  in 
west  longitude  from  about  61"  to  about  89"."*  In  that  both 
Mediterranean  and  Caribbean  lead  to  great  canals  through  which 
enonnous  volumes  of  commerce  must  pass  and  that  both  have 
been  and  probably  will  again  be  the  theaters  of  war.  the  likeness 
between  the  two  is  evident.  The  dissimilarity  between  them  lies 
in  the  important  fact  that  the  Mediterranean  can  he  entered  by 
but  a  single  natural  gateway,  the  Straits  of  Gibraltar,  whereas 
the  Caribbean  is  connected  with  the  adjacent  ocean  by  many 
passes  through  which  deep  draft  ships  can  safely  steer.  One 
powerful  state.  Great  Britain,  holds  the  fairway  into  the  Mediter- 
ranean under  her  guns  at  Gibraltar  that  synonym  of  strength, 
whereas  several  states,  some  of  the  first  rank,  hold  the  command 
of  the  different  passes  into  the  Caribbean. 

The  stones  of  which  the  great  arch  of  the  Antilles  is  built  he- 
long  to  divers  nations.  Great  Britain  owns  thirteen  or  more; 
among  the  most  important,  Jamaica.  Barbados,  and  St.  Lucia. 
France    possesses    Guadaloupe,    Martinique    and    others.      The 
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Datiih  occupy  the  Cura<;aos — though  since  they  he  in  the  southern 
part  of  the  sea  well  inside  the  other  stones,  they  perhaps  do  not 
form  a  component  part  of  the  arch.  Denmark  holds  title  to  the 
Virgins  at  the  northeast  hcnd  of  the  arch.  Over  against  them  lies 
our  Porto  Rican  territory.  Next  is  Haiti  and  San  Domingo,  an 
tBdepcYident  island  bclon^ng  to  two  colored  republics;  and  next 
s  Cuba,  also  independent,  but  really  under  the  suzerainty 
the  United  States.  This  completes  the  great  arch  that  sepa- 
rates the  sea  from  the  ocean.  On  the  south  the  boundaries  of  this 
'lest  inlet  of  the  western  hemisphere  are  Venezuela  and 
nibia.  Then  comes  Panama  with  its  territory  cut  in  two  by 
A  ten  mile  wide  ribbon  of  land  of  American  ownership  through 
ibc  center  of  which  runs  the  thread  of  the  great  canal.  Next 
along*  this  western  littoral  comes  Central  America,  topped  off  by 
the  conspicuous  Mexican  promontory  of  Yucatan. 

Distinguished  because  of  the  absence  of  any  national  foothold 
alon^  the  shores  of  this  Caribbean  Sea,  is  that  might>',  for^vard, 

arlike  state  Germany;  crowded  at  home,  needing  an  outlet 
ibroad  and  desirous  of  securing  one.  Many  Germans  are  lo-day 
domiciled  in  Central  and  South  America  and  in  the  Antilles,  and 

e  caiTA'ing  on  unobtrusively  a  lucrative  and  expanding  business. 

II  of  which  state  of  affairs  are  significant  facts  to  be  taken  into 
sideration  in  shaping  national  policies  and  formulating  mili- 
tar>'  programs. 

When  selecting  strategic  points  the  occupancy  of  which  will 
of  advantage  to  the  nation  holding  them  for  conducting  war- 
like operations,  both  the  ethnographic  and  geographic  features 
the  surroundings  must  receive  due  consideration.    It  is  mani- 

stly  less  annoying  to  have  near  our  fixed  positions,  a  weak  and 

significant  people  with  whom  ^va^  would  be  impossible,  than  to 
have  as  neighbors  a  strong,  aggressive  nation  with  whom  we 
might  possibly  be  at  sword*s  point.  Nearest  our  Caribbean  base, 
Guantanamo,  are  the  Haitians  on  the  east,  and  the  English  in 
Jamaica  on  the  south.     Nearest  the  canal,  of  the  great  states  is 

ill  England  in  Jamaica.     At  Porto  Rico  near  the  salient  of  the 

rch  of  the  Antilles  we  have  Denmark  on  the  right  and  Haiti  on 
the  left.  Over  along  the  other  sea-boards  sit  nations  whose 
navies  have  not  been  at  all  developed  and  whose  forces  for 
operating  in  the  Yucatan  Passage  and  about  the  canal  are  negli- 
gible. 
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In  the  above  roughly  sketched  outlines  of  the  Caribbeati  theater 
of  operations  and  its  environment  we  have,  as  it  were  before  us, 
the  scenery  and  the  setting  of  the  stage  and  the  entrances  and 
exits  througli  which  the  actors  can  come  on  and  go  off  as  tliey 
play  their  several  parts.  The  theater  is  a  large  one,  but  not 
large  enough  for  two  rival  troops  to  hold  the  boards  at  one 
and  the  same  time:  a  fight  must  result  from  any  such  attempt; 
and  either  the  one  company  or  the  other  must  be  left  in  undis-  ■ 
puted  possession.  Stating  this  cold  fact  less  dramatically,  we 
may  say  that  the  "  theater  of  operations  comprises  the  territory 
to  be  invaded  or  defended  by  an  enemy." 

Pertaining  to  the  tlieater  of  war  and  the  three  especial  things 
of  strategy  we  have  been  considering,  are  several  other  things ; 
notably  the  lines  of  communication  which  bind  together  into  an 
harmonious  whole  all  parts  afloat  and  ashore — the  strategy 
board,  the  fleet,  the  government,  so  that  there  shall  be  that  co- 
ordination of  eflforts  which  will  niake  for  an  intelligent  conduct 
of  the  campaign.  Despatch  and  supply  vessels  must  be  free  to 
come  and  go  between  fleet  and  base,  and  cable  and  wireless  tele- 
graphs must  be  secure  from  interruption.  The  wireless  is  the 
most  important  means  of  quick  communication  thus  far  de- 
veloped, and  it  was  successfully  used  by  the  Japanese;  but  the 
Russians  could  have  stopped  it  had  they  known  how :  perhaps  in 
the  future  the  system  will  be  improved  so  that  messages  can  pass 
without  fear  of  disturbance.  Also  in  the  future  may  come  the 
wireless  telephone;  and  near  at  hand  is  the  aeroplane.  It  can 
move  with  great  rapidity — 60  or  70  miles  the  hour.  Of  the  value 
of  the  aviator  as  a  scout  I  am  skeptical.  He  can  be  seen  as  far 
as  he  can  see  and  be  shot  at  by  other  fliers,  and  by  guns  and  small 
arms.  As  a  messenger  he  may  also  become  a  target,  but  he  w^ill 
then  be  on  the  inside  lines  under  the  protection  of  his  own  fleet. 
If.  however,  the  aeroplane  is  to  be  developed  into  an  efficient  offen- 
sive weapon,  then  I  take  it,  flier  will  meet  flier  and  the  battle  in 
the  clouds  might  be  magnificent  but  it  would  not  be  war.  Of 
course,  if  only  one  belligerent  have  flying  machines,  the  advan- 
tages to  him  may  under  some  conditions  be  very  great — the 
Italians  used  them  effectively  against  the  Turks — but  as  a  rule  as 
soon  as  one  navy  adopts  a  means  of  offence  or  defence  every 
other  navy  hastens  to  provide  similar  means;  the  only  unchang- 
ing but  always  differing  element  common  alike  to  all  navies,  is  the 
human  element. 
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Also  pertaintn)^  to  the  theater  of  war  though  less  important 
dan  lines  of  communication,  is  the  proximity  of  harhors  of 
refuge  to  which  ships  might  retreat  for  shelter  and  protection 
because  of  some  accident.  Many  such  ports  are  found  in  the 
West  Indies  but,  excepting  one,  they  arc  not  located  uncomfort- 
ably near  our  own  great  base  Guantanamo.  That  one  exception 
is  Jamaica,  loo  miles  south  or,  and  opposite  to  Guantanamo  and 
our  main  water-way  between  the  canal  and  home  base — the  Wind- 
ward Passage,  Nature  has  here,  however,  as  at  Bermuda, 
Kassau,  St  Lucia  with  its  frowning  heights,  and  at  all  other 
West  Indian  ports,  interposed  in  the  matter  of  distance  from 
home,  area,  depth  and  protection.  If  Jamaica  could  be  made  a 
first  order  base  it,  and  not  Guantanamo,  would  be  the  key  to  the 
canal ;  but  Jamaica  lies  4000  miles  from  England. 

In  days  of  old  when  warriors  bold  commanded  sailing  ships 
mounting  smo*^th-bore  gims,  there  were  no  sucli  restrictions  im- 
posed hy  size  of  ship  and  power  of  gun  on  depth  of  channel  and 
protection  of  port  as  are  to-day  imposed  by  drafts  of  28  feet 
and  guns  of  14  inches.  The  old  hearts  of  oak  were  at  the  mercy 
of  wind  and  wave  and  when  the  elements  were  unkind  the  port 
of  refuge  was  sought.  To-day  we  steam  into  or  out  of  port  be- 
cause we  want  to,  weather  has  nothing  to  do  with  it.  Further. 
to-day  we  know  approximately  the  speed  of  our  enemy  and  we 
know  with  certainty  our  own.  Therefore  can  we  compute  our 
distances  with  that  factor  best  known  which  in  the  days  of  sails 
was  least  known.  We  take  no  thought  of  meteorology,  it  was 
the  breaih  in  the  nostrils  of  Nelson.  Hence  we  are  not  de- 
pendent for  safety  and  sustenance  on  the  number  and  proximity 
of  our  harbors,  but  on  their  position  as  it  may  affect  our  facility 
for  conducting  conveniently  and  expeditiously  the  lines  of  opera- 
tion. In  the  Caribbean  we  have  our  base  and  Porto  Rico;  we 
have  also  the  run  through  the  Yucatan  Channel  to  the  Gulf 
ports;  and  we  have  the  canal. 

Shall  we  prepare  strategic  plans  based  on  the  supposition  that 
the  Panama  Canal  will  be  the  objective  and  that  therefore  the 
theater  of  war  will  be  near  our  shores? 

For  generations  our  people  have  believed  that  our  integrity 
a  nation  depended  upon  efficient  coast  defence.  Such  a 
doctrine  is  not  on  the  whole  unique  or  incompatible  with  our 
way  of  life  and  thought.  We  are  not  a  maritime  people  and 
have  little  that  pertains  to  the  sea  at  heart.    We  are  geographi- 
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caUy  isolated  from  the  world  al  large  and  have  worked  out  our 
salvation  unaided  by  outsiders.  We  have  had  our  wars ;  have 
risen  to  the  occasions;  and  have  relapsed  into  quietude  and  lived 
our  lives  self-contained,  independent,  complete.  Little  that  was 
really  vexatious  or  alarming  has  ever  come  to  disturb  our 
serenity  or  constrain  us  to  believe  that  tmr  mere  dictum  was  not 
sufficient  to  make  our  screed  sacred. 

Before  our  war  with  Spain  the  Ore^OH  and  her  sister  ships 
were  designated  in  the  budget  providing  for  their  construction 
as  coast-line  battleships  in  the  hope  that  their  nomenclature  would 
not  lead  people  into  fancying  that  our  navy  was  to  go  into  distant 
seas  in  search  of  quarry.  Since  those  limes,  however,  we  have 
moved  forward  and  to-day  we  build  Dreadnoughts  and  super- 
Dreadnoughts  and  are  proud  of  our  success  and  boast  of  our 
prowess.  But  our  strength  is  not  increasing  relatively  to  the 
increase  making  by  foreign  nations  with  whom  we  may  have  to  ■ 
fight.  Hence  it  follows  that  since  we  are  not  endeavoring  to  \ 
maintain  a  parity  of  strength  with  these  foreign  nations,  we  must 
be  committed  to  a  policy  that  contemplates  an  objective  near 
our  shores. 

Congressional  action  strengthens  the  above  conclusions.  Sir 
Wm.  H.  White/  late  Director  of  Construction  of  the  English 
Navy  has  lately  written  that  his  general  impression  is  "  Tliat  the 
recent  ship-building  programs  fof  the  United  States]  have  been  J 
largely  influenced  by  political  considerations  of  the  moment ^  ^ 
rather  than  by  definite  schemes  of  naval  operations  which  would 
have  to  be  performed  in  case  of  war,  if  American  interests  and 
over-sea  possessions  are  to  be  protected  adequately  against  possi- 
ble and  probable  attacks. **  Political  considerations  are  national 
considerations.  Therefore  if  Congress  limit  the  strength  of  the 
fleet  to  numbers  of  ships  only  sufficient  to  operate  in  adjacent 
waters  it  follows  that  our  over-sea  possessions  are  of  secondary 
importance  and  that  the  Caribbean  must  be  controlled  by  our 
force  which  must  not  go  far  from  our  mainland  to  wage  war. 

The  defensive,  we  must  bear  in  mind,  is  the  weapon  of  the 
weak,  and  from  its  very  nature  precludes  the  formulation  of 
strategic  plans  in  which  may  be  included,  as  a  part  of  the  scheme, 
the  movement  of  the  fleet  for  the  purpose  of  conducting  lines  of 
operation  remote  from  the  home  coast,  for  fear  lest  there  be  no 
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flett  at  Iiand  with  which  to  safeguard  our  own  immediate  littoral. 
But  on  the  other  hand  there  cannot  be  two  fleets,  one  of  thein 
for  the  defen<uve  and  the  other  for  the  offensive,  "  There  is  but 
one  of  them  whose  objective  is  the  enemy  afloat  and  which  puts 
m  action  all  the  resources  of  strategy  to  beat  him  without  look- 
ing back  to  see  what  is  happening  on  the  coast."  Strange  things, 
Hnwever,  do  happen  on  the  coast  where  old  men  dream  dreams 
and  young"  men  see  visions,  and  of  them  strategists  must  take 
account  although  such  matters  may  be  extraneous  to  the  objec- 
tives of  the  war;  for  unless  the  people  be  content  to  let  the  fleet 
go  away  from  the  shore  the  government  cannot  send  it.  To 
distinguish  between  evil  reports  and  good  reports — quantities  of 
bnth  kinds  will  be  in  the  air — and  to  convince  the  people  of  the 
trtith  is  a  most  important  duty  placed  upon  strategists  and  is  one 
which  they  must  not  fail  to  perform  with  care  and  circumspec- 
tion, else  will  our  fleet  be  limited  in  its  operations  to  coast  defence 
pure  and  simple,  an  inglorious  foundation  for  a  prreat  and  mighty 
nation  to  build  on. 

In  bringing  to  a  close  these  observations  nn  strateg)'  we  find 

that   from  beginning  to  end  there  is  required  for  its  thorough 

comprdiension  a  knowledge  of  many  things  besides  the  tliree 

things   demanding  especial  consideration   and   their  adjunctives 

which  we  have  been  writing  about.    We  should  know  something 

of  the  characteristics  of  a  people  and  what  they  may  signify. 

FcfT  instance,  in  speaking  of  the  ruggedness  of  the  Englishman 

and    the   Frenchman,  Admiral   Fiske  in  his  article  on   "  Naval 

Pou'er,"  has  drawn  a  comparison  between  what  one  may  expect 

of  ships  manned  by  the  one  and  by  the  other.    Also  we  should 

consider  the  import  of  the  naval  policies  of  governments;  here 

the  statement  of  the  Kaiser,  that  the  future  of  Germany  lies  on 

the  sea,  is  pregnant.     Again,  the  ability  of  the  personnel  afloat 

and  ibc  efficiency  of  his  material  are  matters  of  much  concern ; 

the  contrast  between  the  navies  of  Japan  and  Russia  is  to  the 

point;  in  this  case,  however,  we  recall  that  the  world  at  large 

misapprehended  the  relative  strength  of  the  contestants.    Again, 

we  should  review  the  naval  history  of  a  nation  to  leam  from  it 

what  may  b^  as  it  were,  the  inheritance  of  its  seamen.     Great 

Britain  has  one  that  in  the  simple  reading  of  it  must  inspire  its 

navy  to  attempt  great  things ;  and  our  own  sendee,  too,  has  an 

equally   enviable  record   of  which   we  are   justly  proud.     And 

again,   we   should  constantly  observe  what  the  different  naval 
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powers  of  the  day  are  doing  to  strengthen  their  strategic  posi- 
tion :  thus  when  we  see  that  a  nation  is  establishing  a  new  base, 
bringing  forward  an  extensive  building  program,  and  maintain- 
ing a  strong  fleet  in  certain  waters,  we  come  to  think  that  she 
has  in  mind  the  intention  to  be  ready  to  meet  a  condition  of  affairs 
diflferent  from  that  which  previously  existed.  Therefore  of  all 
these  many  things  we  should  be  constantly  taking  note,  and — 
stand  by  for  a  call. 

"  Naval  strategy  has  for  its  end  to  found,  support  and  increase 
as  well  in  peace  as  in  war,  the  sea  power  of  a  country,"  a  quota- 
tion that  epitomises  the  whole  matter  and  fully  covers  the  sub- 
ject of  naval  endeavor  until  tactics  comes  into  play.  The  aim 
of  strategy  is  to  obtain  a  position  of  superiority  at  a  point  in  the 
theater  of  war;  of  tactics  to  obtain  this  superiority  at  a  point  on 
the  field  of  battle.  Strategy  leads  to  the  fight,  tactics  leads  in  the 
fight.  As  compared  with  the  impersonality  of  strategy  tactics 
is  a  personal  affair — rapid,  visible,  active.  But  while  tactics 
often  changes  its  procedure  it  yet  is  based  on  sound  unchangeable 
principles.     Wliat  is  tactics? 

Tactics. 

Tactics  is  defined  as  the  "  science  or  art  of  disposing  military 
or  naval  forces  in  order  for  battle,  and  performing  military  or 
naval  maneuvers  or  evolutions.*"  The  word,  like  the  word 
mathematics  is  properly  a  plural  noun  but  is  now  commonly  re- 
garded as  singular.  In  my  reading  I  have  found  **  tactics  are  " 
and  "  tactics  is  "  and  both  forms  sometimes  by  the  same  author, 
euphony  apparently  determining  the  choice. 

In  the  tactics  of  the  sea  and  in  that  of  the  land — as  in  naval 
strategy  and  army  strategy — there  are  many  fundamentals  com- 
mon to  l>oth,  like  turning  a  flank  enveloping  a  wing,  concentrat- 
ing fire,  etc.  But  in  naval  tactics  one  must  bear  in  mind  that  the 
surface  of  the  sea  is  as  unlike  the  terrain  of  the  land  as  possible^ 
and  that,  therefore,  the  obstacles  and  difficulties  of  the  one  are 
not  at  all  simulated  in  the  other.  Often  we  say  that  scout  ships 
are  like  outriders,  cruisers  like  troops  of  horse,  battleships  like 
Ixidies  of  infantr)'.  In  some  respects  the  likenesses  are  admitted, 
but  in  most  respects  and  especially  in  the  conduct  of  battle  there 
is  no  similarity  whatever.    A  ship  fights  underway,  an  army  at 

•  The  Century  Dictionary, 


i 


Naval  Might. 


45 


m  ftaxtdstill ;  the  former  delivers  her  fire  from  any  and  every 
ko^n-n^  the  latter  from  only  one,  the  front.  A  ship  is  a  moving 
:ained,  armed  and  armored  fortress  of  tremendous 
lj..j.v.i..^^Uty  in  a  small  cunstricte<I  area;  its  mobility  compared  to 
pa  army's  is  marvelous.  In  the  twinkling  of  an  eye  it  can  change 
Kront  and  formation  and  fight  its  lottery  all  the  while  with  un- 
Icfaanged  efficiency.  Hence  the  reasons  why  sea  tactics  in  all 
[details  is  difiFerent  from  land  tactics:  the  former  may  be  ver\' 
proadly  dcscibcd  as  the  movement  in  battle  of  inanimate  bodies, 
■he  latter   of  animate   ones. 

I    Land  tactics  is  much  better  understood  and  developed  than  sea 

luetics  for  the  precedents  are  many  and  the  changes  wrought  by 

kme  in  the  means  are  few.     '*  Naval  tactics  " — I  copy  from  a 

pooCatioti    of    Mahan's — "  are   based    upon    conditions    the   chief 

■auscs  of  which,  namely  the  arms,  may  change,  which  in  turn 

■causes  necessarily  a  change  in  the  construction  of  ships,  in  the 

kanner  of  handling  them  and  so  finally  i^  the  disposition  and 

htandling   of   fleets."     But  although  changes   in   annaments  and 

Itoffisequently  in  ships,  and  changes  in  motive  power  and  conse- 

liocntly  in  maneuvers,  have  necessitated  changes  in  tactics,  yet 

to-day  as  in  the  past  the  object  of  tactics  is  to  enable  one  fleet  to 

gain  a  position  of  advantage  over  another  fleet  so  that  its  guns 

can  be  used  with  more  deadly  eflFect.    Whicli  is  to  say  that  when 

other   things  are  equal,  that  commander  who  best  comprehends 

I  the  art  of  making  good  combinations  preliminary  to  battle  as  well 

fas  during  its  progress  will  he  the  master  tactician. 

Tlie  art  or  science  of  naval  tactics  has  been  divided  into  four 
■rlas^sifications — so  writes  Commander  Yates  Sterling  in  **  The 
BJation's  Defense." 

I    (a)   Distant   touch    (over  20  miles,   when  the   smoke  of  the 
lnemy\<;  fleet  will  show  its  bearing,  but  not  its  formation"). 
1     (b)   Visible  touch  (10  to  20  miles  when  the  enemy's  fleet  will 
w  in  sight  and  some  estimate  can  be  made  as  to  its  numbers  and 
Lformation). 

I  (c>  Battle  approach  (4  to  10  miles,  when  the  enemy's  fleet 
lean  be  seen  distinctly,  and  it  can  be  seen  accurately  more  or  less, 
Bhe  course,  formation  and  speed). 

I     (d>   Battle  tactics   (under  4  miles  when  fire  will  have  com- 
menced). 

**  During  battle  approach  tlie  fleets  will  maneuver  for  position 
advantage:    during  battle   tactics   for   range  advantage."     This 
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indicales  that  each  fleet  will  strive  for  the  et|iuvaletLt  of  the  old, 
weather  gauge  and  then  for  that  formation  which  will  best  unfold 
gun  fire  which  w^ill   today  he  during   (c)    I   apprehend,   rathe 
than  at  (d). 

A  fleet  in  search  of  its  enemy  will  be  so  ordered  tliat  its  uni 
can  in  the  shortest  time  pass  into  that  formation  which  its  com-, 
niander  believes  will  result  in  its  obtaining  the  desired  initial 
position  which  will  probably  be  at  the  instant  of  visible  touch, 
lo  to  20  miles,  because  at  this  distance  "  the  relative  position  of 
the  two  opposing  forces  with  reference  to  power  of  concentration, 
wind,  weather  and  sun,  will  be  determined.'*  and  soon  afterwards, 
at  from  6  to  8  miles,  while  approaching:  for  battle,  the  firing  will 
commence,  and  by  the  time  the  fleets  arc  five  miles  apart  it  will 
be  waxing  fast  and  furious;  thea,  if  other  things  be  equal,  supe- 
riority in  tactics  will  w^in  the  day. 

I  low  obtain  this  superiority  in  tactics? 

Tactics  to-day  is  still  a  purely  tlieoretical  subject  which  is  dis- 
quieting the  minds  of  naval  officers  everywhere,  and  which  it  isfl 
safe  to  say  will  continue  to  do  so  until  the  advocates  of  this  or  ™ 
that  system  can  put  their  tr^ethods  to  the  test  of  actual  desperate 
warfare.  Our  ships  and  foreign  ships  are  not  in  themselves 
substantially  different :  but  in  the  handling  of  these  ships  whea 
they  are  assemble<l  together  so  as  to  constitute  fleets,  our  way  is 
different  from  that  followed  by  some  of  the  great  nations  abroad. 
I  gather  from  a  reading  of  lieutenant  Pye's  '*  A  Few  Hints  to 
the  Study  of  Naval  Tactics."  that  the  conclusion  has  been  reached 
in  our  service  that  single  line  tactics  will  prove  to  be  more 
effective  in  deciding  the  fate  of  a  fleet  in  a  modern  engagement 
than  either  the  double  line  or  the  group  formation  adopted  by 
some  foreign  navies. 

Single  line  tactics  comprises  three  elemental  formations — line, 
column,  echelon ;  line  for  the  approach,  column  for  the  attack, 
echelon  for  the  pur.suit.  To  change  from  one  to  the  other  is  a 
tactical  maneuver  effected  by  three  methods — the  direct,  the 
rectangular,  the  special.  The  direct  leads  from  one  formation 
to  the  other  by  the  shortest  route:  the  rectangular  by  turning  at 
right  angles,  the  longest  route:  the  special  by  a  combination  of 
the  other  two.  In  the  direct  method  the  advantage  of  shortest 
route  is  <ifTsct  by  the  disadvantage  of  change  of  speed :  in  the 
rectangular  the  advantage  of  unchanged  speed  is  offset  by  the 
disadvantage  of  longest  distance;  in  the  special  both  the  above 


I 


I 


i 


Naval  Might. 


47 


*'  n:i.^*cs  and  <lisa(lvantag:es  appear.  The  foregoing  explains 
•.l^-L^.  litu-  tactics  only  in  the  abstract;  for  the  concrete,  readers 
m  rtfciTcd  to  many  admirable  articles  in  preceding  numbers  of 
ibe  Xavau  In'stiti'te  PK<>rEKniN(;s,  wherein  will  be  found  excel- 
Ifoi  niathematical  expositions  of  numerous  applications  of  the 
•Sffcrenl  evolutions  to  imaginary  engagements  between  fleets  on 
■Jir  ^ea, 

Rver>*  system  of  tactics  consists  of  successive  movements,  or 
ffltniltaneous  ones,  or  a  combination  of  both,  the  object  in  all 
cases  being;"  to  get  at  the  enemy  in  the  quickest  way  and  shortest 
bme  an<l  in  the  best  position  for  using  the  ^uns  both  during  the 
performance  of  the  evolution  and  after  the  ships  shall  have 
arrtve*!  at  the  new  position  ;  for  the  crowning  effort  of  all  tactics 
5  efficient  gun  fire.  Therefore  that  system  of  tactics  would  seem 
Id  be  the  best  that  secured  this  preponderance  of  destructive 
'er  by  the  simplest  metho<ls  and  ihnse  most  readily  compre- 

idcd  by  the  men  wlvi  have  to  apply  Ihem  ;  for  the  commanders 
of  the  different  imits  of  which  the  fleet  is  composed  are  responsi- 
Sfc  for  the  control  of  the  movements  of  their  ships  as  well  as  of 
the  fire  of  their  j^uns ;  their  hands  arc  very  full,  and  the  less  they 
faivr  to  do  with  the  complications  of  the  signal  book,  the  more  can 
tSc^  devote  their  attention  to  the  guns  and  the  position  of  their 
vessel?^  with  respect  to  them.  Commander  Daveluy,  writes  in 
•A  Sttidy  of  Xava!  Strategy": 

*•  Here  is  the  idea  of  command  \vc  find  in  *  Tactics  of  Ships  in  Line  of 
Eaitle/  hy  Lieutenant  Niblack.  A  commander  ought  to  have  fuur  things 
mrlrr  hi*  immediate  orders:  The  speed,  the  course,  gun  fire,  torpedo  fir*. 
Vforeover.  he  ought  to  bo  in  a  position  to  know  at  each  moment  by  means 
•jf  the  interior  communications:  I.  The  helm  angle.  2.  Tlio  nmnbcr  of 
revolutions.  3,  The  distance  of  the  enemy.  4.  The  distance  and  bearing 
of  the  guide  vessel.  5.  Tf  each  division  is  ready  to  fire.  6,  If  each  torpedo 
rtihe  is  ready  to  fire.  7.  The  hull  damages.  8.  The  number  of  degrees  of 
Ibt.  The  officer  who  has  to  meet  alt  these  rcquircmcnt.s  is  nothing  more 
Ihati  a   registering  apparatus." 

The  criticism  is  unfair.  To  have  things  like  speed,  course, 
Znn  fire  under  his  imtiiediate  order?  is  the  reason  why  he  is  given 
the  command  of  his  ship.  Further,  to  be  in  a  position  to  undcr- 
<tand  things  is  different  froin  the  requirement  that  he  himself 
dKiuld  constantly  have  absolute  knowledge  of  them.  What  he 
mn§t  know  and  what  he  does  know  is  the  significance  of  such 
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information  when  it  is  given  to  him  by  his  assistants  who  stand 
by  to  supply  it  when  needed,  as  well  as  a  good  deal  of  other  in- 
formation not  mentioned  by  Niblack.  He  must  be  prepared  at 
all  points  to  do  the  will  of  his  commander-in-chief,  and  to  this 
end  he  must  know  everything  a!x)ut  his  ship,  not  as  a  reg^istering 
apparatus,  but  as  a  thoughtful,  wise,  intelligent  seaman. 

If  the  captain's  life  is  not  a  happy  one  while  he  is  endeavoring 
with  all  his  might  and  main  to  handle  properly  his  ship  during 
tlie  maneuvers  of  battle  tactics — and  we  cannot  maintain  thai  it 
is  otherwise — what  must  be  the  feelings  of  the  commander-in- 
chief  who  has  these  instruments  in  his  hands  tn  make  them  play 
true  and  who  by  the  skilful  use  of  them  in  the  developing  of  his 
battle  tactics  has  the  means  of  obtaining  the  victory  if  he  com- 
prehends how  to  make  iheni  conform  to  the  necessities  of  the 
battle  field?  The  difficulty  in  the  situation,  arises  of  course  from 
die  uncertainty  as  to  what  will  be  the  tactics  of  the  enemy.  If 
he  come  to  the  fight  in  double  column  as  did  the  Russians  at 
Tsushima,  the  problem  is  too  simple  to  need  explanation.  He  is. 
opposing  the  bow  fire  of  a  few  guns  to  the  broadside  fire  of  many, 
and  when  the  heads  of  his  columns  turn,  he  offers  a  fixed  target 
for  concentrated  fire  attack  and  consequent  destruction  But 
if  he  be  as  clever  as  you  and  as  determined  to  fight,  he  will 
be  in  battle  array  when  met  and  the  contest  at  the  l>eginning 
will  be  for  the  weather  gauge  or  the  initial  position  with  a 
view  to  that  disposition  of  the  fleet  which  will  enable  it  to  con- 
centrate the  fire  of  a  number  of  its  guns  on  some  portion  of  the 
enemy.  How  many  of  these  guns  shall  be  assigned  to  this  work 
of  concentration,  and  what  part  of  the  hostile  fleet  shall  be  singled 
out  to  be  overwhelmed  by  this  volume  nf  gim  fire,  will,  indeed 
must,  depend  upon  the  tactical  formation  of  the  enemy  and  upon 
our  own  line  of  battle.  Tf  both  fleets  make  use  of  line  tactics, 
both  will  come  up  to  the  scratch,  in  all  probability,  in  the  same 
order  in  parallel  lines  or  slightly  converging  lines,  and  at  12.000 
yards  to  14.000  \^rds  or  16,000  yards  the  ball  will  open.  Shall 
all  the  guns  of  our  fleet  at  this  dance  of  death  be  concentrated 
against  one  ship  of  our  enemy,  or  against  two  ships  or  three,  or 
shall  each  ship  in  our  line  en<ieavor  to  pick  out  an  opposite  part- 
ner with  whom  to  engage? 

The  answer  will  depend  on  the  enemy — his  strength  in  num- 
bers, in  guns,  in  accuracy  of  fire,  in  mobility  and  in  discipline.  I 
think  our  line  should  concentrate  against  one  unit  of  his  line  so 
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jm^  as  iiie  range  of  firing  exceed  u.ooo  yards  to  14.000  x-ards 
»rcr,  for  the  loss  of  one  of  his  ships  must  sensibly  diiTiinish 
tactical  efficiency  of  his  fleet.  If  his  line  and  our  line  are 
y  abreast  at  these  great  distances,  I  would  concentrate  my 
en  two  of  his  ships;  if  possible  the  two  flagsliips  nearest  the 
and  center  of  his  line,  for  if  they  were  removed  he  would 
■^  handicapped  when  he  closed  in  and  the  battle  tactics 
^  of  about  10,000  to  12,000  yards  began.  At  these 
'6daDces,  about  six  miles.  I  would  suggest  the  concentration  of 
-  Hgainst  one  ship.  Then,  when  our  maneuvers  brought 
'  :u  about  five  miles,  I  would  order  ship  to  fight  ship. 
Tfe  suggested  plan  of  conducting  the  fire  tactics  of  a  fleet  is 
sxmded  on  the  supposition  that  the  hostile  fleets  seek  a  decisive 
,  and  that  the  battle  tactics  of  the  two  will  be  in  essence  the 
each  contestant,  however,  watching  with  intentness  the 
ready  to  take  advantage  of  every  chance  thai  may  be 
Cfi  for  gaining  a  position  of  superiority.  If  no  such  chance 
it  offered  and  the  opposed  fleets  be  of  the  same  strength  and 
=  ;,  M,-y  we  arrive  nowhere,  for  all  things  will  l>e  equal,  an 
r.;.  absurd  situation  as  was  pointed  out  in  the  beginning  of 
"Ais  article,  because  it  eliminates  the  human  factor,  the  most 
nriable  of  all  the  factors  in  the  world.  Since,  therefore,  it  will 
Wa  human  impossibility  for  the  two  hostile  fleets  to  act  in  com- 
^otK  employing  the  same  maneuvers,  at  the  same  time,  in  the 
flme  way,  the  question  for  tactics  to  decide  is  what  will  the 
cacmy  do  and  what  will  we  do?    Who  is  to  be  the  better  man? 

I  venture  to  suggest  that  the  science  of  mathematics  cannot 
gjre  us  the  answer;  neither  can  tlie  game  l>oard.     Mathematics 
»  an  exact  science:  there  can  Ik  but  one  line  of  reasoning,  and 
kit  one  answer  to  the  problems.     Tactics  is  not  at  all  an  exact 
•:-■  e;  its  movements  are  not  in  sequence,  its  reasons  are  not 
■u ';:il  and  its  results  cannot  be  foretold  or  forfended.     On  the 
^mc  board  the  same  man  attempts  to  play  two  parts:    I,  an 
American,   inborn,  inbred,  ingrained,  attempt  to  maneuver,  say 
—the    Ciennan    fleet,   to   do   so   like  a   German ;   the   thing   is   a 
pjTcbological  impossibility.     T  do  not  wish  to  aver  that  mathe- 
matics and  the  game  bfjard  are  of  no  account  and  ought,  there- 
fore, to  be  discarded  in  the  study  of  naval  tactics  and  strategy'; 
Sor  as  a  matter  of  fact  I  hold  a  contrary  opinion.    By  the  use  and 
^chension  of  both  we  should  be  enabled  to  discover  elemental 
and   errors  and  to  agree  upon   the  fundamentals  of  the 
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system  of  tactics  wc  wish  to  adopt ;  and  from  these  principles  t( 
evolve  a  signal  book  with  which  we  can  drill  our  fleets  and  attail 
to  a  high  degree  of  proficiency  which  will  stand  us  in  good  stea( 
whatever  system  may  be  tried  in  opposition. 

After  an  engagement  between  two  fleets  has  lasted  until  one  oi 
the  antagonists  has  gained  such  tactical  superiority  over  th< 
other  that  the  latter  has  begun  to  disintegrate,  the  melee  is  sun 
to  follow  when  each  ship  individually  is  expected  to  go  into  th< 
fray  and  take  care  of  herself  without  the  restraint  hitherto  im- 
posed by  tactical  considerations  and  the  orders  of  the  signal  book. 
When  the  Spanish  squadron  emerged  from  Santiago,  a  singli 
signal,  "  the  enemy  is  coming  out."  was  sufficient.  In  whal 
ensued  there  was  no  tactics  to  speak  of :  it  was  a  case  of  evei 
man  for  himself  and  the  devil  for  the  hindmost,  with  both  th( 
pursuer  and  the  pursued.  Not  dissimilar  was  the  tactics  of  th( 
Russian?  and  the  Japanese  during  the  sortie  from  Port  .\rthur. 
But  at  Tsushima  there  were  battle  tactics  by  the  Japanese  from^ 
the  start  almost  to  the  finish:  and  it  can  be  said  that  Nelson 
always  used  tactics  to  enter  into  his  great  sea  fights.  IkU  he 
also  informed  his  captains  that  they  would  not  be  held  rcsponsi-j 
hie  if  the  misreading  of  a  signal  caused  them  to  lay  their  shipi 
alongside  of  the  enemy — which  they  promptly  did  during  thi 
melee.  Superb  tactics  was  that  of  Admiral  Farragut  enlering' 
Mobile  Bay  and  splendid  his  taking  the  lead — a  perfect  example 
of  the  power  of  a  man  to  seize  his  opportunity;  but  later  when 
the  Tntnrsse^  came  at  him  with  a  rush,  it  was  ship  to  ship  that 
fought.  .And  it  cannot  be  otherwise;  for  as  tlie  battle  progresses 
ships  sink  or  fall  out  or  are  cut  off;  disorganization  ensues,  and 
there  can  no  longer  Ik?,  because  of  the  attending  state  of  affairs,  ^ 
any  tactics  or  any  further  use  for  it.  ^ 

Speefl.  mobility  and  discipline  in  a  fleet  are  the  essentials  of 
tactics.  Of  speed  volumes  have  been  written  and  the  numl>cr  is 
not  yet  finished.  It  plays  a  part  in  the  struggle  for  initial  posi- 
tion. Rut  even  here  this  position  need  not  \yc  lost  on  accoimt 
of  inferiority  in  speed,  for  it  is  difficult  to  establish  which  of  two 
fleets  is  the  faster,  and  it  is  an  error  to  suppose  that  a  difference 
of  speed  exists  because  one  of  two  opponents  changes  his  bear- 
ing, or  to  conclude  that  the  speed  of  both  is  the  same  because  the 
hearing  remains  constant.  And  after  all  what  does  it  matter  if 
both  fleets  mean  to  fight  1  The  faster  fleet  will  be  on  the  outer 
circle,  the  slower  on  the  inner,  and  his  guns  can  carry  no  further 
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Tours.      Superior  mobility   rather  than  superior  speed  will 
the   winning  tactics.     The  ability  to  change  course,  turn 
■bdc,   offer   broadside,   bow  or  stern,   stop,   go  ahead,  all   with 
r  celerity  than  an  enemy,  gives  you  a  tactical  superiority 
jjUices  you  at  an  advantage  over  your  less  dexterous  oppo- 
With  moderate  speed  relatively,  decidedly  better  mobility 
'tad  3  fine  discipline,  we  arc  well  off  tactically. 

By  discipline  I  mean  skill  in  the  practice  of  performing  lacti- 
lol  maneuvers,  a  ready  comprehension  of  and  familiarity  with 
4c  signa]  book  and  a  thorough  apprehension  of  the  strength  and 
r^^iilily  of  the  components  of  the  fleet.  Practice  will  make 
;ertcci.  I  suggest,  therefore,  that  for  this  purpose  and  also  for 
trate^c  instruction,  our  fleet  be  divided  into  halves,  one-half  to 
p»  to  latitude  .r,  longitude  y  and  from  tliat  position  to  attack  the 
^nama  Canal  which  the  other  half  will  defend.  Confine  the 
tybere  of  operations  to  the  limits  set  by  the  Chesapeake  on  the 
aarth  and  Trinidad  on  the  south  and  restrict  the  time  to  about 
Ho  weeks ;  and  let  the  battle  rage.  Make  few  rules  to  'govern 
tbr  game,  for  in  real  war  no  rules  hold  between  belligerents :  and 
pennit  the  use  of  every  means  a  fleet  might  employ  or  resort  to 
in  tinne  of  actual  warfare,  such  as  the  holding  of  bases  and 
ttitions.  communication  with  the  strategic  board  at  headquarters 
and  the  employment  of  aeroplanes,  wireless  telegraph  and  tele- 
pfaones,  cables,  despatch  boats,  torpedo  craft,  scouts,  auxiliaries, 
tic.  After  the  completion  of  the  winter  exercises  on  the  southern 
drill  jfTOund.  divide  the  fleet  again,  changing  admirals  and  ships, 
and  again  simulate  war  on  the  northern  rendezvous.  In  other 
»ords,  make  of  every  cruise  between  the  northern  and  southern 
iriU  grounds,  a  battle.  The  determination  of  the  results  and  the 
ms  to  be  learned,  might  be  assigned  to  the  War  College  and 
Aai  institution  might  issue  its  conclusions  in  the  form  of  an 
deaientary*  guide  book  of  tactics  from  the  use  of  which  might 
he  e%*olved  in  time,  a  satisfactory'  system  of  tactics.  So  far  as  T 
know  no  such  system  is  in  present  use.  T  beg  to  suggest  in  this 
connection,  that  captains,  as  many  of  them  as  can  be  spared  from 
(itber  dtilies,  be  detailed  to  the  War  College  for  instruction,  for 
tbey  are  the  men  on  whom  will  fall  the  responsibility  of  command 
vben  the  war  does  come,  therefore  they  of  all  others  are  the  men 
who  ought  to  cultivate  their  gardens. 

Tactics  in  the  last  analysis  means  gun  play ;  and  it  is  solely  for 
the  purpose  of  t>arlicipating  in  this  play  to  the  fullest  extent  pos- 
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sible  with  the  means  at  our  disposal  that  war  ships  are  designed^ 
built  and  manned.  It  is  solely  with  this  puqjose  in  view  that  our 
ship?  arc  drilled,  our  fleets  maneuvered  and  our  system  of  tactics 
evolved ;  and  it  is  solely  from  this  point  of  view  that  strate^'  i< 
developed  and  provision  is  made  for  the  future.  Or,  we  may  say, 
stratcgv'  leads  to  tactics,  tactics  to  ^m  fire,  and  gun  fire,  ii 
superior,  to  victory.  Hence  it  follows  that  in  the  fleet,  and  inj 
the  units  of  the  fleet,  in  all  things  that  belong  to  them,  that  touch! 
them,  everything  must  conduce  to  one  end,  gun  fire.  In  the) 
restricted  me^uiing  of  the  word  gun  fire,  that  is,  in  target  practice 
or  in  the  domain  of  making  bulls'-eyes,  our  navy  is  second  to  none. 
Therefore  if  we  can  deploy  our  ficet  so  as  to  be  on  at  least  even 
terms  with  our  enemy — if  our  tactics  is  as  good  as  his ;  if  we  can 
reach  the  theatre  of  action  at  least  as  soon  as  he  can — if  our 
strategy'  is  as  good  as  his ;  then  if  he  proposes  to  fight  it  out,  "  we 
have  the  gims,  by  jingo !  "  This  leads  us  to  the  thought  that,  other 
things  being  equal,  we  have  the  remaining  thing,  an  obtrusive  J 
statement  whether  true  or  not.  I 

Until  the  invention  of  gun-powder  the  only  weapon  inherent 
in  a  ship  was  the  ram.  Then  came  the  gun  the  only  weapon  of 
Xelson  and  SuflFrcn.  At  the  Crimea  appeared  the  armored  ship 
and  then  came  the  two  weapons,  the  ram  and  the  gun.  Farragut 
relied  on  the  gun  and  wooden  walls  though  there  were  monitors 
and  armored  rams  in  his  day  and  he  fought  both ;  yet  he  stated 
that  the  best  defence  lay  in  one's  own  rapid  fire.  At  Lissa  both 
rams  and  guns  were  used  and  because  one  ship  was  sunk  by  the 
ram  of  another,  enthusiasts  assigned  as  conspicuous  a  place  to  the 
ram,  when  working  out  problems  in  tactics,  as  to  the  gun.  There 
is  no  question  that  ships  accidentally  in  collision  have  sometimes 
been  sunk  by  a  ram;  and  sometimes  not:  the  White  Star  steamer 
Oiytnf^c  when  struck  full  force  by  the  English  cruiser  Hawke, 
closed  her  bulkhead  doors  and  successfully  limped  back  to  port ; 
but  the  H(nvke  lost  her  bow  built  for  ramming,  and  so  she,  too. 
with  doors  closed  and  in  addition  with  collision  mats  over  her 
l>ow.  limped  back  to  port  in  safety,  but  in  a  useless  condition  for 
waging  war.  War  ships  are  still  built  with  ram  bows  for  offence. 
but  that  the  ram  will  ever  be  again  used  in  warfare  seems  to  me 
beyond  the  bounds  of  probabilities. 

Next  came  the  torpedo,  it  is  a  terribly  destructive  weapon  and 
there  are  many  officers  of  great  ability  who  believe  that  its  future 
will  he  as  brilliant  as  the  guns :  therefore,  we  find  it  installed  in 
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hiLtleships.  cruisers  and  other  types  of  war  ship.  Nothing"  that 
i  have  read  of  the  use  of  the  torpedo  in  warfare,  real  or  simulated, 
JDcUoes  me  to  think  tliat  capital  ships  can  accomplish  as  much 
rilh  it  as  with  the  ^n.  On  board  torpedo  craft  and  submarines 
!he  lorpcdo  is  the  special  weapon  placed  there  for  a  special  pur- 
pose— for  coast  defence  and  dashing  work  near  a  base :  even  so, 
however,  in  peace  practice  it  as  often  runs  false  as  true  though 
drcumstances  are  in  its  favor. 

The  moral  force  exerted  by  the  torpedo  has  at  times  been  quite 
as  potent  as  the  destnictive  force,  but  that  the  dread  of  cither 
U>rce  will  hereafter  exert  any  influence  in  shaping  the  tactics 
«rf  fleets  in  action  is  problematical.  We  open  fire  at  our  enemy 
when  6  to  8  miles  distant  and  we  keep  it  up  with  greater  frequency 
and  accuracy  the  nearer  we  appruath.  It  seems  incredible  that 
both  of  us  could  live  to  come  within  6ooo  yards — three  miles — 
when  the  torpedo  mifjht  become  effective.  If,  however,  this 
lUstance  be  reached  and  our  guns  l>e  not  able  for  some  reason  to 
demolish  our  enemy,  then  let  the  torpedo  craft— not  ourselves — 
sboot  the  bolt;  though  here  we  must  remember  that  a  battleship 
mrnints  20  or  30  rapid  fire  small  guns  on  purpose  to  render  such 
Attempts  abortive,  "  If  I  were  king/'  I  would  remove  torpedoes 
and  ram  hows  from  capita!  ships  and  give  the  weight  and  space 
U>  anununition.  The  torpedo  boats  and  vessels  I  wuuld  have  and 
those  that  were  sea  keeping  I  would  send  out  with  the  fleet;  the 
others  I  would  hold  for  shore  defence ;  also  the  submarines.  To 
encumber  a  l>attleship  with  a  submarine,  as  someone  has  sug- 
gested, would  be,  I  suggest,  a  bit  of  a  mistake. 

Fleets   comprise    three    t\'pes   of   vessel — -battleships,    cruisers, 

torpedo  craft,  armed  with  guns  and  torpedoes.     In  the  first  two 

both  gun  and  tor]>edo  are  the  weapons  of  the  offence ;  in  the  last 

one  the  torpedo  only  is  for  the  offence,  the  gim  is  for  the  defence. 

The  battleship  type  is  the  armored  type  and  may  be  subdivided 

into  battleships,  battleship  cruisers  and  armored  cruisers.    They 

constitute  the  offensive  strength  on  the  sea  of  the  nation  that  owns 

ihexn ;  and  such  of  them  as  can  be  placed  in  the  main  line  of  l>attle 

are    known  as  capital  ships.     Cruisers   may  be  subdivided   into 

icovits.  despatch  vessels,  gim-boats  etc. — an  unarmorcd  type,  the 

^\:}*t\n^  adjuncts   of  the  annored   fleet.     They   perform   minor 

■us;  protect  bases;  and  those — of  them  that  can  be  used  for 

K"onting  and  rcconnoitering  are  indispensable :  the  more  of  tliem 

llie  better.    We  demonstrated  our  weakness  in  scouts  bv  letting 
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the  Spanish  squadron  enter  Santiago  undetected:  the  Japanese 
proved  their  vaUie  by  Kxraiing  the  Russians  long  before  the  battle 
began. 

Torped»j   craft   are   divided    into   boats   and   destroyers.      Th 
latter,  the  sea  keeping  class,  grows  larger  year  by  year  and  will 
soon  become  in  fact  a  scout,  and  with  its  great  speed  and  liabit 
ability  may  be  used  as  the  quick  restless  eyes  of  the  fleet.     With 
increase  of  displacement  will  also  come  a  corresponding  increase 
in  radius,  gun  power  and  all  round  efficiency.    In  the  course  o 
time,  therefore,  we  may  be  led  lo  the  belief  that  perhaps  our  sea 
going  and  keeping  navy  ought  to  consist  of  only  two  types  of  ship, 
the   all   big  gun   battleship   and   the   large    sea   going  torpedo] 
vessel.     If  this  should  come  to  pass  and  the  proper  proportion  of 
the  two  types  be  observed — one  battlc.^liip  to  four  destroyers — j 
the  question  of  tactics  would  be  somewhat  less  annoying.  fl 

How  many  ships  of  each  type  shall  we  require  to  meet  ade- 
quately the  possible  exigencies  of  a  war  waged  against  a  f oreigpa  ^ 
foe?    In  other  words,  what  shall  be  the  strength  afloat  of  ourfl 
navy?     The  answer  must   tlepcnd   on   what   may  be   our   inter-     ' 
national  policy.     Admiral  Mahan  states  the  matter  as  follows:^ 
"  The  question  for  the  United  States,  as  regards  the  size  of  itsS 
na\'y,  is  not  so  much  what  it  desires  to  accomplish  as  what  it  is 
willing  or  not  willing  to  concede." '    We  have  the  fixed  intention 
of  holding  the  Panama  Canal  for  ourselves  alone,  and  of  vigor- 
ously supporting  our  own  construction  of  the  meaning  contained 
in  the  Monroe  Doctrine.    In  these  two  particulars  it  is  safe  to  say 
that  we  are  not  willing  to  concede  anything.     Therefore  must 
we  have  knowledge  of  the  forces  of  those  foreign  powers  whose 
activity  on  the  sea  may  lead  us  to  suspect  that  perhaps  at  some 
future  day  they  may  challenge  our  ability  to  maintain  secure  that 
which   we  now  possess.     With   this  knowledge  of  the  strength 
afloat  of  a  possible  enemy,  we  must,  if  we  would  sustain  our 
policies,  keep  abreast  of,  or  to  make  sure,  a  little  ahead  of.  the 
nav'al  movements  of  these  foreign  powers. 

Now  this  keeping  on  at  least  a  parity  with  other  nations,  may 
not  appear  at  first  sight  as  a  hard  thing  to  do ;  nor  is  it  if  we  con- 
sider only  the  personnel,  the  fighting  spirit  and  the  aggressive 
character  of  the  ship  itself.  But  when  we  include  in  our  con- 
sideration of  t)ic  navy  all  its  parts,  viewing  them  as  a  great  and 
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national  institution,  we  encounter  difficulties  because  of 
inner  in  which  our  naval  cstabHshment  is  provided  for,  a 
sr  different  in  principle  from  that  customary  in  some  foreign 
untries.     For  instance,  tlic  German  government  puts  in  motion 
^carefully  worked  out  plan  of  naval  expansion  which  we  know 
[I   be    consistently   adhered   to.      Its   execution   as   well   as   its 
Lion  belonj^s  to  the  executive  branch  of  the  government,  the 
islativc  branch  voles  only  the  funds.    In  our  country  the  legis- 
not  only  votes  the  funds,  but  it  controls  the  entire  naval 
iishment,    administrative,    executive,    financial ;   navy   yards, 
fleets,  ships,  officers,  men — all  are  under  the  will  of  Con- 
gress, and  this  subjection  is  not  good  for  its  consistent  expansion 
d  steady  improvement,  for  its  efficiency  and  its  morale. 
Wlicn   we  see  ihat  a  foreign  navy  is  augmenting  an  already 
'crful  fleet  we  conclude  that  the  increase  will  place  that  nation 
a  position  to  compel  us  to  concede  some  things  which  wc  ought 
>l  lo  be  willing  ti>  concede.     We  therefore  lay  the  facts  before 
igress  and  request  that  our  hands  be  relatively  strengthened. 
This  is  all  we  navy  men  can  do.     Our  fate  rests  with  Congress, 
jmce  the  true  answer  to  our  question  '*  How  many  ships  shall 
need?   becomes  academical,  for  it  will  depend  not  on  what  the 
ivy  department  may  submit  as  the  [)roper  number  but  on  the 
^nion  of  the  majority  of  the  mem!>er^  of  l>oth  houses  of  Con- 
Sir  W'm.  H.  White  has  written "  that  in  the  next  three 
ITS    Germany   will    have  overtaken   the   United   States   in   the 
iber  of  capital  ships  when  the  vessels  now  building  or  decided 
in  both  countries  are  completed,    riermany  will  then  possess 
of  the  Dreadnought  type  and  our  navy  lo.    Then  as  between 
country  and   Germany,  other  things  being  equal.  Germany 
possess  the  remaining  thing — seven  more  capital  ships  than 
United  States. 
From  the  above  point  of  view  it  is  [)lain  that  our  condition  is 
jkA  altogether  reassuring  if  we  hold  lo  the  idea  that  it  is  worth 
IT   while   to   maintain   a   status  of  superiority   as    regards   the 
■ity  of  the  canal,     ft  may  be  argued  that  an  attack  on  the 
ll  must  l>e  made  in  near  proximity  to  our  shores  and   that 
therefore  the  need  of  having  as  a  whole  a  number  of  ships  equal 
o  ihc  whole  number  in  the  German  Navy  is  not  evident,  for  any 
f/rcign   power  woi/ld  because  of  the  distance   from  the  apprc- 
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hended  theater  of  war,  have  to  retain  for  the  safe  guarding  of  its 
own  littoral  a  larger  force  than  wc  would  have  to  hold  at  our 
home,  our  distances  being  so  much  the  shorter.  I  should  say 
that  while  to  a  limited  extent  this  might  be  so,  yet  it  cannot  be 
proved  tliat  it  must  be  so.  On  the  other  hand,  I  think  it  must  be 
admitted  that  if  we  arc  in  numbers  the  equal  of  an  enemy  wc  are 
by  so  much  in  a  better  position  to  contend  with  him  on  at  least  M 
even  terms. 

The  men  of  the  navy  can  shape  naval  policies;  draw  up  plans; 
arrange  programs,  and  construct  fleets :  and  we  ought  to  be  able 
and  be  sufficiently  interested  in  our  profession,  to  attend  to  these 
scientific  and  expert  affairs  better  and  more  whole  heartedly  than 
civilians  however  intelligent  and  painstaking  they  may  be.  But 
be  this  as  it  may,  we  can  unquestionably  and  by  unanimous  con- 
sent, fight  our  ships  better;  and  this  function  permitted  to  us,  we 
undertake  with  alacrity  and  we  assume  the  responsibility  with 
gladness.  When  our  countrymen  see  a  hundred  of  our  ships  at 
the  mobilization  of  our  fleet  in  New  York  Harbor  and  gaze  with 
pride  at  the  24  battleships  there,  they  shout  hurrah,  and  go  home 
with  the  idea  that  we  can  whip  all  creation.  We  can't,  as  a  matter 
of  course,  for.  if  other  things  be  equal,  as  pointed  out  above,  our 
24  capital  ships  can  be  over-matched  by  the  30  equally  eflicient 
capital  ships  of  some  foreign  powers :  so  perhaps  they  might  do 
the  whipping.  However,  the  value  of  these  capital  ships  depends 
on  the  number  of  guns  they  carry ;  the  guns  depend  for  their 
value  on  the  number  of  hits  they  can  make;  the  hits  on  the  men 
behind  the  guns ;  the  men  on  the  officers  and  captains,  and  these 
in  tiim  on  the  commander  of  the  fleet.  If  our  admirals  be  the 
smartest  and  ablest  of  all  other  commanders,  so  will  our  officers 
and  men  be  cleverer  and  more  skilful  than  others,  and  our  gun 
fire  wiU  be  more  accurate,  our  ships  more  efficient,  our  tactics 
more  scientific,  our  strategy'  more  convincing. 

To  secure  this  condition  of  certitude  in  respect  to  our  navy,  we 
must  cultivate  that  habit  of  mind  which  will  have  as  its  sole 
object,  irrespective  of  the  right  or  the  wrong  of  a  quarrel,  or  the 
chances  of  winning  or  losing,  the  prestige  that  inheres  in  the 
concept  of  the  offensive.  "  Everywhere  "  writes  Captain  E)ar- 
riens,  French  Navy,  about  the  English  fleet,  "  Everywhere  is 
combative  ardor  from  the  commander  in  chief  to  the  last  sailor. 
Each  one  knows  where  he  is  going  and  what  he  has  to  do,  so  that 
all  efforts  tend  to  a  single  object  and  work  with  an  irresistible 
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rc«.     This  is  the  offensive  spirit  in  the  full  acceptation  of  the 
^and  ihc  idea."    It  is  forcibly  expressed  in  the  doggerel, 

**  Thrice  is  he  armed  that  hath  bis  quarrel  just; 
But  four  times  he  that  gets  his  fist  in  fust." 

be  "  fust "  on  the  field  and  to  take  the  aggressive,  to  be  fast 
and  furious,  have,  even  when  other  things  have  not  been  equal, 
often  won  the  day.  Nelson  with  forces  inferior  in  number  to  his 
opponent  won  his  two  greatest  naval  victories  by  assuming 
unhesitatingly  a  vigorous  offensive:  and  Admiral  Farragut  by 
hb  strenuous  application  of  the  principle  saved  his  fleet  at  Mobile. 
Mid  won  many  other  victories.  Hence  wc  see  that  with  even  an 
inferior  force,  the  man  with  the  more  indomitable  will  can  over- 
come many  inequalities  and  difficulties.  This  ascendant  power 
of  w^ill  Admiral  Fiske  aptly  calls  "  spirit,"  and  this  it  is  that  has 
inspired  the  officers  and  men  of  the  fleets  and  armies  of  great 
captains  to  fight  bravely — Napoleon's  presence  on  a  field  of 
battle,  despite  the  proverb  that  Providence  is  on  the  side  of  the 
big  battalions,  was  said  to  be  equal  to  a  reinforcement  of  30.000 
men  ;  and  Mahan  adds — "  Providence  is  most  often  on  the  side 
men  who  best  know  how  to  manage  their  battalions,  or  their 
ips;  the  smaller  have  more  often  triumphed  by  their  conduct. 
than  the  bigger  by  their  weight."  "  I  think  that  the  significance 
this  "  spirit  "  as  the  dorninant  factor  not  only  in  making  a 
ivy  great  and  powerful,  btit  also  a  gov^ernment.  is  well  exem- 
tified  in  the  supremacy  of  the  world  attained  by  the  Roman  arms. 
'hen  the  Romans  went  forth  to  war  the  gates  of  the  city  were 
ft  open  in  accord  with  the  haughty  courage  of  the  Republic 
phich  commanded  victory  by  not  admitting  the  possibility  of 
Icfcat.  Of  what  avail  the  subtlest  strategy,  the  cleverest  tactics, 
the  finest  ships  if  a  haughty  courage  be  wanting!  How  can  we. 
as  a  nation  or  as  a  navy,  accomplish  aught  of  value  if  we  stand 
in  pause  instead  of  not  admitting  the  possibility  of  defeat!  If  all 
other  things  in  tlie  world  are  in  our  favor  but  the  one  thing  of 
enthusiasm  for  and  belief  in  the  offensive  and  the  abilities  of  our 
superiors  to  win  and  in  ourselves  to  help,  in  the  spirit  which  made 
one  Confederate  fancy  himself  the  equal  of  three  Yankees,  we 
cannot  win.  If  we  go  to  the  fight  expecting  to  be  beaten  we'll  not 
be  disappointe<l. 


"Reflections  ....  suf^Kcsted  by  the  "Battle  of  ihe  Sea  of  Japan,"  by 
ipt.   A.  T.  Mahan.  Navai,  Ixstiti'te  Proceedings.  No.   118.  June,  1906^ 
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these  men.  our  superiors,  who 
of  dulce  et  de  coritm  rst  pro  pairxa  utori  in  us  and  animate  our 
actions,  and  how  do  they  attain  to  the  distinction  of  greatness? 
By  greatness  is  here  meant  the  universally  acknowIeilRed  attain-  ^ 
ment  of  leadership  by  the  performance  of  acts  and  deeds  that  are  ^ 
extraordinary  in  the  benefits  or  advantages  resulting  therefrom 
to  the  nation  to  which  the  performer  owes  his  allegiance.  This 
position  of  recognized  ascendency  of  one  man  aliove  his  fellows  is 
reached  and  held  by  him  because  of  his  suix*rior  prescience,  force- 
fulness,  abilities  and  education:  he  perceives  intuitively  the  right 
thing  to  be  done  and  he  knows  from  his  education  and  practice 
the  best  way  to  do  it.  Some  men  "  are  born  great,  some  achieve 
greatness  and  some  have  greatness  thrust  upon  them."  We  may 
say,  for  example,  that  some  sovereigns  like  Queen  Elizabeth  and 
the  present  German  Emperor  were  born  great :  some  men  like 
Nelson,  Napoleon,  Grant,  Lincoln,  achieved  greatness,  and  some 
men  hke  Farragut,  Porter,  Dewey.  Sampson,  load  greatness  thrust 
upon  them.  In  our  navy  only  the  last  kind  of  greatness  is  likely 
to  be  thrust  upon  us  for  ours  is  a  service  in  which  every  officer 
will  eventually  reach  the  rank  of  command  when  he  may  expect 
to  receive  orders  to  assume  tlie  leadershii)  of  a  tlect  and  engage 
the  enemy ;  and  be  given  the  o])portunity  whether  wished  for  or 
not  of  winning  the  laurel. 

We  are  cast  upon  the  tide  that  may  lead  to  fortune — fortune  in 
the  sense  of  fame — at  Annapolis.  "  Is  the  present  system  at  the 
Naval  Academy,"  asks  Lieutenant  Crcsap.  '*  the  l)est  one  for 
achieving  the  purpose  for  which  the  government  maintains  it*'?" 
Evidently  to  many  it  is  not  the  best  system.  Too  much  theory 
says  one ;  too  little,  says  another.  More  of  the  practical,  less  of 
tlie  practical :  general  principles  only,  specialization  alone :  a 
five  year  course:  a  six  vear  course;  etc. — all  have  strong  advo- 
cates. There  is.  I  venture  to  suggest,  a  deal  of  stuff  taught  at 
Annapolis  in  the  endeavor  to  make  a  square  peg  fit  into  a  round 
hole,  but  none  the  less  we  arc  all  pegs,  and  when  not  in  our  holes 
all  alike  so  far  as  our  usefulness  for  tnie  general  purpose  is  con- 
cerned. I  read.  "  .Many  persons  believe  that  the  efficiency  of  our 
navy  would  be  increased  loo  per  cent  if  every  officer  " — note  that 
— "ami  even,   man  were  a  trained  seaman."     Lieutenant  Taylor 
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no  doubt  as  to  his  meaning,  for  he  further  says :  "  It 
ohen  advanced  that  a  knowledge  of  seamanship  is  useless  to 
cifiic«r ;  if  so  it  would  be  better  to  close  Annapolis  and  borrow 
om  the  second  h'eutenants  of  the  army.*'  Ye  gods  and  little 
Are  we  to  learn  to  back  and  wear,  back  and  fill  and  to 
chapel  ship?  Whatever  that  may  be,  I  don't  recall  it  in  Knight, 
^'  Mat  tor?  Because  Farragut  in  a  steamer,  Worden  in  a  monitor, 
i  j'f^o  with  an  armored  fleet,  learned  their  business  in  sailing  ships ; 
and  further,  because  an  officer  of  one  of  the  stately  ships  of  the 
merchant  ser\'icc  must  receive  his  training  in  a  sailing  ship?  The 
reasoning  is  not  cc»ncUisive. 

To  know  how  to  hand  reef  and  steer — words  of  archaic  signi- 
fication— did  apparently  quicken  the  faculties  and  stimulate  the 
activities  so  that,  in  some  unexplainablc  way,  an  officer  acquired 
the  art  or  science  or  power,  whatever  we  may  choose  to  call  it, 
of  managing,  controlling  and  working  his  ship  and  crew  with 
ease,  assurance  and  conlidence.  Was  this  so  because  the  brother- 
hood of  sailors  was  closer  than  is  that  of  seamen  ?  Was  it 
because  *'  To  lay  aloft  in  a  howling  breeze."  inculcated  in  young 
men  that  mighty  spirit  of  which  we  have  written,  and  which 
remained  ^tcadfast  with  them  from  youth  to  old  age,  and  carried 
ihem  all,  midshipmen,  lieutenants,  captains,  admirals  and  the 
crews  triumphantly  through  the  jaws  of  death?  There  are  mt'n  of 
the  old  navy  who  will  answer  you,  yes.  There  are  men  of  the  new 
navy  u  ho  will  tell  you.  no,  notwithstanding  the  assertion  of 
Lieutenant  Taylor  Evans,  that  *'  The  history  of  the  future  will 
hear  out  the  assertion  that,  other  things  being  equal,  superior  sea- 
manship will  decide  sea-battles."" 

In  the  old  navy,  life  on  l>oard  frigates  and  sloops  was  as  simple 
and  open,  as  above  board  as  were  the  ships  themselves:  officers 
and  men  rubbed  elbows ;  and  from  captain  to  powder  boy  every 
mar  knew  every  other  man :  and  seamanship  narrow  and  broad, 
concrete  and  abstract  interested  all  hands.  Tn  the  new  navy,  life 
on  board  a  battleship  is.  forward  and  aft.  complex  and  diverse 
with  its  rlepartmcnts  and  compartments  and  organizations.  We 
too,  however,  are  proud  of  our  ship,  our  target  record,  our  foot- 
ball eleven ;  but  it  if  as  they  approach  the  perfection  of  a  machine 
that  we  admire  them,  the  individual  whether  officer  or  man,  is 
merelv  a  cog.     I  asked  an  ex-apprentice,  the  other  day,  who  had 
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served  his  time  and  left  five  or  six  years  ago,  who  was  the  captain 
of  his  ship?  He  answered,  Fitzgerald.  Fitzgerald  I  happened  to 
know  was  a  boatswain's  mate.  I  mentioned  the  names  of  his  cap- 
lain  and  executive  officer  but  he  had  no  recollection  of  ever  having 
heard  or  seen  cither  or  any  other  officer.  I  wonder  whether  these 
officers  even  the  midshipmen,  knew  Fitzgerald.  Perhaps  the>- 
may  have  seen  him  running  a  hawser  while  the  midshipmen  were 
below  working  at  "  Strength  of  Materials,"  instead  of  learning 
not  only  how  lo  run  a  line  in  a  seaway  but  also  how  to  command 
the  boat's  crew  and  Fitzgerald  too.  Here  again  I  by  no  means 
wish  to  aver  or  imply  that  mathematics  is  not  necessary  to  the 
making  of  an  efficient  officer.  On  the  contrary.  I  assert  now  as 
heretofore  that  it  is  a  sine  qua  nott.  But  as  a  distinguished 
American  divine  said  when  he  dismissed  his  congregtition  upon 
the  approach  of  the  British  troops,  "  There's  a  time  to  fight  and 
a  time  to  pray  and  now  is  the  time  to  fight."  It  is  our  failure  to 
discriminate  the  time  that  in  my  opinion  has  something  to  do  with 
our  lack  of  seamanship. 

Annapolis  ought  to  fit  a  man  to  be  a  midshipman  and  not  at  all 
an  admiral  or  a  captain  or  even  a  lieutenant  notwithstanding 
that  in  time  he  will  be  a  lieutenant  and  a  captain  and  an  admiral. 
That  these  greatnesses  will  he  thrust  upon  him  is  as  sure  as  fate; 
but  the  way  from  the  subordinate  first  rank  to  the  high  and  mighty 
last  one  is  hard  and  toilsome  and  each  man  must  play  many  parts, 
his  acts  being  seven  ages.  At  first  the  whining  school  boy  at 
Annapolis,  corresponding  in  .some  respects  with  the  infant  mew- 
ling and  puking  in  his  mother's  arms,  of  Shakespeare's  ages.  And 
then  the  graduate  learning  that  he  is  a  man  and  can  grow  a  beard 
and  will  have  to  handle  men.  Then  the  heutenant  "  full  of  strange 
oaths/*  for  now  he  has  young  officers  as  well  as  seamen  under 
him  to  do  his  bidding,  and  he  has  charge  at  times  of  the  peopled 
deck.  Then  the  lieutenant-commander  with  more  men  and 
officers  to  command:  sometimes  he  has  to  navigate  his  ship; 
sometimes  be  her  executive :  and  he  may  even  l>e  given  the  com- 
mand of  a  small  vessel :  he  niu.st  be  a  man  of  some  parts.  And 
then  the  commander  ;  the  first  lieutenant,  or  the  executive  officer 
of  a  big  capital  ship  or  the  captain  of  a  smaller  ship  Many  cares, 
responsibilities  and  duties  arc  his:  he  must  be  a  man  of  fine  sense 
and  of  force,  for  it  may  be  that  above  him  there  stands  but  one 
man  while  below  him  are  many  men  who  rely  upon  his  judgment 
and   depend  upon   his  acquirements.     The  sixth  age  shifts   into 
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captain;  a  man  of  might;  an  overlord,  who  has  the  lives  and 
less  of  many  officers  and  men  in  his  keeping,  and  the  effici- 
and   safety  of  the  great  ship  under  his  eye  and  hand;  a 
tition   of  great   dignity  and   trust  and   importance,   requiring 
isdom   and   experience  and  knowledge.     I-ast  scene  of  all  the 
admiral ;   a  title  borrowed  from  old  Arabic  where  it  signified 
as  it  docs  now,  the  niler  of  the  sea.    He  is  commander-in- 
of  the  fleet ;  and  all  that  llierein  is  is  under  his  control.    His 
irchension  must  be  extraordinary ;  his  perspicacity  acute ;  his 
>r  nal   attainments   of   the   highest.      He   is   the   exemplar 

I  with  his  country's  honor. 
Our  life  is  a  full  one,  and  an  anxious  and  a  tn'ing  one,  for  we, 
selves.,  arc  well  aware  how  easy  it  would  be  to  fall  into  the 
liet  unconcerned  ways  of  peace  and  to  pay  slight  heed  to  the 
fulness  of  being  prepared  for  war.  But  for  us  naval  men 
icre  ought  to  be  no  peace  whether  our  country  be  actually  at  war 
not:  and  our  minds  ought  to  be  occupied  with  the  fighting  of 
rs  in  imagination  if  not  in  reality.  Though  peace  hath  few 
tones  for  military  men  and  none  at  all  for  American  naval 
icers.  yet  none  the  less  while  it  lasts,  be  the  time  long  or  short, 
must  keep  on  edge  obsessed  by  the  idea  that  war  will  be  on 
morrow  when  we  shall  be  weighed  in  the  l«lance. 
In  connection  with  tlie  requirement  tliat  we  be  always  trained 
the  minute,  we  men  of  the  navy  of  the  United  States  may  be 
lought  to  be  at  a  disadvantage  in  a  comparison  of  our  lot  with 
lat  of  rWficers  of  the  army  and  of  some  foreign  services  where 
what  is  reckoned  as  greatness  may  be  achieved  by  extraordinary 
certions  off  the  field  of  battle  as  well  as  on  it:  the  bubble  reputa- 
ion  is  there  for  them  to  seek  even  though  it  I>e  not  at  the 
cannon's  mouth.  This  prize  cannot  be  competed  for  in  the  same 
rar  among  ourselves  in  the  navy.  With  us.  a  captain,  for 
»stance»  cannot  displace  or  go  ahead  of  an  admiral  no  matter 
^w  much  better  qualified  he  may  be  than  his  superior  to  hold 
a  command;  he  must  bide  his  time  and  watt  liis  turn.  We  may 
think  that  perhaps  such  an  arrangement  is  not  calculated  to  stimu- 
late ambition  or  bring  out  the  best  efforts ;  and  certainly  it  has 
been  exclaimed  against  by  some  of  the  able  men  in  our  service ; 
and  promotion  by  selection  has  been  strongly  urged.  On  the 
other  hand,  it  can  be  averred  that  promotion  by  seniority  does,  on 
the  whole,  make  for  content;  a  praiseworthy  state  of  mind  which 
tains  to-day  to  a  greater  degree  than  ever  before,  because  under 
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the  present  system  of  retirement,  tlie  incompetents,  from  whatever 
cause,  are  plucked,  ami  we  who  escape,  apprehensive  lest  our  turn 
come  next,  rest  no  longer  satisfied  with  the  mediocrity  of  other 
times,  hut  instead,  strive  to  do  with  ail  our  might  whatever  our 
hand  findeth  to  do.  The  success  that  has  attended  our  endeavors 
can  be  measured  in  many  directions  by  the  ships  that  now  compose 
our  tleets,  by  the  efficient  manner  in  which  they  arc  managed  and 
by  the  enthusiasm  of  the  officers  and  men  in  the  performance  of 
their  ntanifold  duties.  Can  these  fleets  accompHsh  to-morrow 
the  purpose  for  which  they  are  held  in  readiness  to-day?  That 
purpose  is  the  command  of  the  sea ;  and  whether  our  tleels  sliall 
achieve  it  or  some  other  fleets  will  depend  on  the  strategy,  the 
tactics,  the  guns  and  the  personnel ;  and  most  of  all,  perhaps,  as 
we  have  said  before,  on  the  commander-in-chief. 

From  the  foregoing  it  follows  that  the  command  of  the  sea 
may  be  expressed  in  the  term  of  an  individual.  Nelson  was  the 
embodiment  of  the  sea  power  of  Great  Britain,  writes  Mahan. 
Yet  Nelson  sometimes  made  mistakes  in  strategy,  as,  for  instance,  ■ 
when  he  sailed  in  the  wrong  direction  to  intercept  the  French 
fleet ;  and  in  tactics,  too,  incomparably  brilliant  and  successful  as 
they  were,  as,  for  instance,  when  he  bore  down  at  Trafalgar  in 
two  columns  upon  the  French  line  at  right  angles  to  it,  and  offered 
therein'  two  points  for -concentrated  attack.  This  tactics  was  not 
unlike  the  Russian  approach  at  Tsushima.  Maybe  the  Russian 
admiral  had  read  of  Nelson ;  if  so  he  had  not  read  deep  enough. 
Then  why  is  it  that  Nelson  has  achieved  the  unique  distinction  of 
being  the  greatest  sailor  that  ever  sailed  the  sea?  I  doubt  very 
much  if  he  equalled  his  enemy  as  a  strategist,  for  Napoleon  con- 
trolled the  niovements  of  the  French  fleet ;  and  as  a  tactician  he 
was  not,  on  the  whole,  the  superior  of  his  enemy.  True,  his  cour- 
age was  consummate,  his  faith  unbounded  his  determination  irre- 
sistible ;  but  many  another  man  Has  these  qualifications  of  leader- 
ship; and  undoubtedly  his  enemy  was  personally  as  brave  as  he. 
But  Nelson's  fleet,  as  well  as  Nelson,  loved  to  fight;  his  enemy's 
did  not.  Therein  lay  the  difl"crence.  all  the  difference,  between 
them  that  made  all  things  unequal.  This  lust  for  the  fray  had  been 
inculcated  by  Xelsnn  himself — his  personality,  his  enthusiasm, 
his  influence.  *'  This  Nels<in."  wrote  one  of  his  captains.  Duff, 
"  Is  so  lovcable  and  excellent  a  man,  so  kindly  a  leader  that  we  all 
wish  to  cNcccd  his  desires  and  anticipate  his  orders."  Ts  there 
any  wonder  that  the  English  fleet  of  those  days  was  Nelson's  fleet, 
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'foal  and  bcxiv,  and  that  in  him  was  incarnated  the  comtnand  of 
sea? 
Another  name  conies  to  mind  as  an  inspiration  and  model  in 
ilHng'  the  deeds  of  those  great  captains  to  whom  sea  power 
id  corriTTiand  of  the  sea  were  synon\'mous — that  of  Farragut. 
F^rragtit's  oppt:>rtimities  were  different  from  Nelson's  and  his 
tsk  disMHiilar.  for  he  fought  not  against  fleets  but  against  forts, 
against  foreigners  but  against  friends;  but  his  operations 
rere  for  these  reasons  none  the  less  hazardous  and  none  the  less 
rtmarkablc;  and  the  qualities  of  his  leadership  none  the  less  skil- 
t)  and  none  the  less  eminent.  "  I  will  attack,"  he  said,  '*  regard- 
oi  consequences,  and  never  turn  back."  And  as  a  consequence 
c  have  in  the  annals  of  our  navy,  New  Orleans,  Vicksburg,  Port 
[udfion.  Mobile  Bay.  We  may  say  of  such  men  as  Farragut. 
iels<m  and  of  others  like  them,  that  they  never  know  when  ihcy 
ire  beaten.  Are  they  ever  beaten?  It  was  the  contemplation  of 
'arragtit*s  character  that  led  Admiral  Belknap  to  write.  '*Ah! 
lat  is  the  sort  of  men  we  want  Annapolis  ...  to  turn  out.  A 
in  who  knows  his  own  mind,  has  the  courage  of  his  convictions, 
-lieves  in  himself,  and  in  the  loyalty,  devotion  and  intrepidity  of 
le  officers  and  men  he  commands  under  any  circumstances  of 
ice  or  war.  An  officer  whom  to  know  is  to  love,  whose 
ibordinatcs,  in  their  great  trust  and  supreme  devotion,  will  follow 
the  death."**  I  beg  to  call  attention  here,  as  elemental  in  the 
laptng  of  the  character  of  these  two  great  seamen,  Nelson  and 
'arragut.  and  as  a  governing  influence  in  their  lives,  to  the 
L  stn^ng,  firm,  enduring  belief  of  each  man  in  God.  In  all  the 
^brners  of  the  most  private  and  sacred  nature  written  to  those 
^■pvhom  they  loved  l>est  in  this  world,  and  also  in  their  occasional 
Bprivate  and  public  utterances,  there  is  evident  that  simiile.  child- 
like reliance  on  the  strength  to  do  duly  to  be  got  from  on  High. 
I  There  was  no  rant  or  cant  or  aflfectation  about  this  belief  in  the 
power  of  the  Almighty ;  it  was  genuinely  there  an  integral  part 
M  each  man's  l>eing.  The  question  comes;  will,  if  all  other  things 
le  equal,  the  victory  fall  to  the  man  who  lifts  up  his  heart  to  God? 
I  We  perceive  from  what  history  records  of  tliose  heroes  who 
hive  won  victories  on  the  sea,  tliat  not  only  did  they  have  a 
knowledge  of  many  things  like  strategy,  tactics,  gimnery.  human 
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nature — their  own  and  their  adversaries — but  they  hkewise  pos- 
sessed intellectual  qualities  of  a  high  order.  First,  insight — the 
skill  in  discerning  at  once  the  central  fact  in  any  situation  or  com-fl 
bination — the  germ  of  victory.  And  next  foresight— the  power 
of  seeing  how  principles  are  to  work  themselves  out  or  can  be 
made  to  work  themselves  out.  This  signification  of  insight  and 
foresight  was  given  in  explanation  of  tlie  successful  conduct  of 
the  strateg)'  and  tactics  of  the  diplomacy  of  Germany,  conceived 
and  executed  by  Bismarck.  I  have  appropriated  it  because  it  isfl 
of  the  essence  of  naval  success  quite  as  much  as  of  diplomatic 
success.  Insight  means  discernment,  penetration,  quick  percep- 
tion :  you  fathom  your  opponent's  mind,  you  divine  his  intentions, 
you  anticipate  his  movements.  Foresight  means  precaution, 
prudence,  regard  for  the  future :  you  know  who  your  opponent 
will  be»  you  secure  your  interests,  you  prepare  your  plans,  you 
make  ready  to  meet  him. 

How  is  a  man  to  learn  so  much?  How  can  he  be  prepared 
at  so  many  points?  For  wc  expect  him  not  only  to  know  the 
strategy*,  tactics,  ships  and  men  of  his  own  navy,  but  also  to  have 
an  insight  into  the  movements  of  his  enemy,  and  a  foresight  of  the 
principles  of  his  naval  policy  and  how  he  will  apply  them.  I  fl 
suggest  that  he  can  learn  much  about  ships,  tactics,  strategy  and 
men,  by  going  to  sea  constantly  during  the  earlier  years  of  his 
career,  until  he  reaches  the  rank  of  commander,  and  studying  fl 
the  histories  of  American  and  foreign  navies.  As  a  commander  T 
would  have  him  take  his  trick  at  the  War  College,  and  not  promote 
him  captain  until  he  had  done  it.  As  a  captain  I  would  have  him 
take  a  second  trick  at  the  War  College,  and  not  promote  him  ad- 
miral until  he  had  done  it.  No,  gentle  reader,  I  am  not  a  War  Col- 
lege graduate;  I  have  only  seen  the  institution  from  the  deck  of  a 
ship.  **  The  final  result  of  a  properly  conducted  war  college  course 
is  that  those  who  have  profited  by  it  are  better  fitted  to  solve  the 
questions  arising  in  the  conduct  of  departmental  preparation  for 
war  (general  staff  work),  than  they  would  have  been  had  they 
not  had  the  advantage  of  formal  and  regular  instruction  in  the  art 
of  war,  and  the  course  of  study  has  at  the  same  time  developed 
their  capacity  for  assuming  in  their  own  persons  the  responsibility 
of  leadership  which  cannot  otherwise  be  learned  in  time  of 
peace."  " 
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In  dwelling  on  the  graver  and  larger  matters  that  fall  under 
the  cognition  of  the  naval  officer  to  whom  such  knowledge  is  of 
vital  impK)rtance  if  he  aspire  to  secure  for  his  country  the  com- 
mand of  the  sea,  only  a  few  words  here  and  there  have  been  spoken 
oi  the  materialistic  side  of  the  navy,  the  side  he  leams  most 
about  during  his  younger  life  on  board  where  he  lives,  moves  and 
has  his  being  among  the  tools  with  w^hich  he  must  then  and  there- 
after do  his  work;  a  work  the  successful  accomplishment  of  which 
ilcpends  in  a  measure  on  his  ability  to  master  the  principles  and 
the  capabilities  of  perhaps  the  most  notable  production  of  the 
scientific  and  the  practical  men  of  the  day.  The  ingenuity  and 
skill  displayed  in  making  a  battleship  the  most  powerful  engine 
of  destruction  in  the  world  are  altogether  wonderful ;  and  the 
inventiveness  exhibited  in  designing  the  means  wherewith  to 
obtain  this  power  is  altogether  marvelous.  We  find  in  the 
designing,  building  and  equipping  of  our  ships  every  principle  of 
science  and  every  device  of  man  brought  into  practical  use  for 
the  express  purpose  of  developing  the  most  perfect  means  which 
will  enable  a  man  to  destroy  his  fellow  man.  Altruistic  by  nature 
and  !i\'ing  as  navy  men  are,  yet  of  all  men  are  they  by  training 
and  habitat  the  most  ferocious.  The  paradox  is  explainable  in  a 
measure  perhaps  by  the  fact  that  of  all  men,  navy  men  have  the 
least  to  do  with  the  bringing  on  of  a  war.  They  are  not  taken  into 
the  counsels  of  those  who  decide  that  a  crisis  has  arisen  between 
our  ctnmtry  and  another  country  which  necessitates  an  appeal  to 
arms :  and  they  are  not  instrumental  in  shaping  public  opinion 
and  demanding  redress  for  insults.  None  the  less,  however,  are 
they  the  ones  who  must  settle  the  quarrel  by  the  skill  with  which 
they  use  their  ships  to  destroy  other  ships  and  kill  the  people  on 
them.  In  order  that  we  men  of  the  navy  shall  perform  this  duty 
of  killing  our  fellow  men  in  as  thorough  a  manner  as  possible, 
we  devote  our  time  and  thought,  our  energies  and  our  intellect 
from  the  day  we  enter  Annapclis  until  death  absolves  us  from 
further  participation  in  this  glorious  existence.  An  existence  of 
which  honor  is  the  mainspring  and  "  our  country,  right  or  wrong  " 
axe  controlling  principle.  Base  hirelings  we  have  been  called — 
hirelings  if  you  choose,  but  not  base;  there  is  nothing  base  about 
the  American  naval  officer;  and  the  pay  he  receives  precludes  the 
thought  that  he  serves  for  lucre.  He  serves  because  next  to  God, 
he  loves  his  country. 

"  What  joys,  what  glories,  round  him   wait, 
Who  bravely  for  his  country  dies." 
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The  ship  in  which  a  naval  officer  serves  his  country  an<i  hoj 
lu  win  joys  and  glories  is  the  outward  visible  si^n  of  the  physicil 
force  of  a  navy,  and  is  typical  of  the  sea  power  of  a  nation.  More 
jjarticularly  as  we  have  said  l^efore  is  the  capital  ship  illustrative 
of  a  Slate's  sea  strength  because  to  her  rather  than  to  any  other 
class  of  vessel  is  assigned  the  rote  of  fighting  for  the  command 
of  the  sea;  for  this  purpose  is  she  built  and  commissioned,  and 
for  none  other.  Look  at  her!  She  is  to-day  an  immense  iloating 
machine  of  astonishing  complexity  and  can  be  made  to  function 
properly  only  by  men  skilled  in  the  use  and  understaniling  of 
meclianical  contrivances  and  inventions.  We  press  buttons,  heave 
over  levers,  open  valves,  and  wonderful  results  follow.  It  has 
been  jocosely  remarked  that  an  old  time  officer  when  assuming 
conunand  lo-day  finds  himself  as  bewildered  as  Alice  in  Wonder- 
land ;  a  state  of  perplexity  not  surprising,  for  the  rapid  march  of 
events  cannot  lie  kept  step  with  by  an  officer  doing  duty  along 
other  lines. 

Some  thirty  years  ago  the  building  of  our  new  navy  was  begun. 
Then  was  written ;  "  N'evcr  has  there  been  a  period  in  time  of 
peace,  when  such  large  expenditures  were  being  made  for  naval 
purposes  as  at  the  present,  and  never  a  period  in  the  history  of 
steam  screw  navigation  when  such  radical  changes  were  being 
eflfected  in  the  construction  of  ships  of  war^  in  the  mechanism  of 
steam  propulsion,  and  in  the  application  of  machinery  to  various 
purposes  on  board  ships  hitherto  accomplished  by  hand.  Xevcr 
before  have  such  vast  strides  been  made  in  so  short  a  time  in  the 
fabrication  of  great  guns  for  naval  warfare,  necessitating,  of 
course,  the  intro<iuctit>n  of  new  mechanical  appliances  for  working 
them."  "* 

There  is  no  word  to  alter  in  applying  the  above  description  of 
naval  development  thirt>'  years  ago  to  the  situation  of  the  present 
moment.  It  may  have  been  an  exceptional  epoch  then,  if  so.  it 
is  so  no  longer,  for  among  all  the  nations  of  the  globe  there  has 
never  before  been  exhibited  such  naval  activity  as  at  present.  And 
furthermore  this  activity  will  Ije  found  to  be  quite  as  energetic 
next  year  and  the  next  and  so  on  to  the  end  of  the  chapter.  For 
so  long  as  we  hold  to  the  militant  policy  that  the  Panama  Canal 
shall  be  distinctly  ours  we  must  build  the  best  ships  in  the  world. 
Similarly  to  support  their  policies  other  nations  must  have  what 
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consider  to  be  the  best  ships  in  the  world.     Hence  however 

»uch  wc  may  wish  for  a  reduction  of  armament,  we  may  rest 

^S'U^cd  it  will  never  come  and  that  the  race  for  supremacy  in 

lUleships.  and  other  ships  also,   will  never  cease.     For,  if  all 

ither  tilings  be  equal,  the  most  modern  ship  especially  the  battle- 

lip  will  be  the  best  ship. 

But  it  may  be  asked,  how  are  we  to  know  that  in  the  develop- 
^ment  of  the  capital  ships  here  and  abroad  our  ship  is  the  best 
id  will  be  the  best  ?     We  don't  know ;  and  we  shall  not  know 
until  the  lime  comes  when  we  oppose  our  ships  to  those  of  an 
oiemy.    While,  however,  we  spare  no  efforts  and  expense  to  pro- 
Itjce  a  ship  that  in  herself  shall  be  the  superior  of  every  other 
l%h\p  of  her  kind,  yet  all  the  time  are  we  fully  conscious  that  if  we 
It  the  best  of  tools  into  the  hands  of  inefficient  workmen,  we 
^shalJ  not  obtain  as  satisfactory  results  as  we  would  were  the  tools 
le?.s  efficient  and  the  men  more  so.     This  brings  us  back  to  the 
man.  to  a  consideration  of  his  fitness  rather  than  to  the  warlike 
iQualities  of  his  ship ;  for  it  is  the  navy  officer  who  must  fight  the 
ship.     Only  when  two  opposing  men  are  equal  in  every  respect 
will  the  question  which  is  the  better  ship,  his  or  ours,  be  posi- 
tively answered.     But  no  two  men  can  by  any  possibility  ever  be 
ithe  same  under  the  same  or  under  different   conditions,   even 
though  their  ships  as  mere  ships  may  be — as  was  pointed  out  in 
|our  beginning,     l^herefore  do  we  return  to  where  we  originally 
Started  that,  other  things  being  equal,  the  remaining  thing  is  the 
man. 


We  commission  a  battleship,  a  war  vessel  common  the  world 
[over,  designed  with  the  idea  that  our  disposition  of  her  guns  and 
irmor  is  better  suited  to  the  work  in  hand,  fighting,  than  another 
man's,  our  enemy,  whose  ideas  embodied  in  the  ship  he  commands. 
are  the  same  as  ours.  We  combine  a  number  of  our  ships  into 
fleets,  so  does  our  enemy.  Wq  believe  our  fleet  is  better  than  his; 
;hc  thinks  his  is  better  than  ours.  Both  fleets  are  dedicated  to  the 
end,  fighting;  and  to  do  this  most  effectually  each  fleet 
maneuvers  according  to  a  system  of  tactics  which  each  believes 
will  give  him  the  advantage  in  the  death  struggle  about  to  follow. 
This  stru^Ie  will  take  place  at  some  place  on  the  sea  where  the 
commanders-in-chief  have  reason  to  believe  the  theatre  of  war 
will  be.   having  in  mind  the  situation  of  their  respective  bases, 
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bases  of  operation,  the  lines  of  operation  and  the  objective. 
Towards  assembling  his  force  for  fighting,  towards  effecting  this 
concentration,  each  commander  resorts  to  that  strategy  which  he 
believes  will  enable  him  to  circumvent  his  opponent,  and  assure  to 
him  the  command  of  the  sea. 

In  the  above  brief  abridgement,  as  well  as  in  all  that  has  been 
written  before  about  strategy  and  tactics  and  fleets  and  ships,  we 
have  only  attempted  to  repeat  what  has  been  said  and  known 
from  time  immemorial,  namely,  that  a  navy  depends  for  its  suc- 
cess, its  prestige,  its  glory,  on  its  officers.  If  our  officers  be  the 
superior  of  other  officers  in  knowledge,  in  attainments  and  in 
intellect,  our  navy  stands  to  win :  if  not,  to  lose.  *'  Finally,"  writes 
Mahan  in  "  Sea  Power,"  '*  it  must  be  remembered  that  among  all 
changes,  the  nature  of  man  remains  much  the  same ;  the  personal 
equation,  though  uncertain  in  quantity  and  quality  in  the  particular 
instance,  is  sure  always  to  be  found." 


(comuaaTDL  ] 
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"PUNISFIMENT"  AS  APPLIED  TO  SOLDIERS 
AND  SAILORS. 

By  Lieutenant-Colonel  G.  Haines, 

British  Imperial  Service  and  Commandant  Detention  Barracks, 

Aldcrshot,  England. 


'*  Punishment "  as  applied  to  soldiers  and  sailors. 

Such  is  to  form  the  subject  of  the  following"  article. 

I  feel  that  in  being  asked  to  write  it  a  great  compliment  is  paid 
to  me,  and  I  intend  to  try  my  best  at  the  risk  of  disappointing 
my  readers. 

I  have  spent  thirty-three  years  among  soldiers,  sixteen  of 
which  have  been  passed  respectively  as  governor  of  various  mili- 
tary prisons,  and  commandant  of  various  detention  barracks. 

J>oes  this  entitle  me  to  write  about  sailors? 

Yes,  I  think  so,  and  civilians  too. 

They  all  belong  to  the  human  race,  and  diflFer  one  from 
another  but  little  as  a  whole. 

I  will,  however,  write  of  the  soldier  here,  in  the  hope  that  my 
remarks  may  be  considered  applicable  to  all. 

As  my  active  service  draws  to  a  close  I  can  honestly  say,  and 
with  pride,  that  I  have  always  looked  upon  the  "  human  being  " 
amnng  whom  my  lines  so  far  have  been  cast,  as  my  friends,  both 
when  free  and  when  undergoing  so  called  "  Punishment." 

Note.— Uicutrnanl-ColoncI  G.  Hainrs  is  tVie  father  of  the  Detention 
System  in  England.  He  has  been  connected  with  prison  admini&tra- 
llioo  for  about  14  years  in  England  and  India,  and  has  had  the  widest 
experience  in  the  handling  of  both  criminals  and  the  ordinan-  offenders 
against  discipline  in  the  British  army  and  navy.  He  represents  what 
might  he  called  the  advanced  school  of  handling  offenders  against  society, 
and  his  views  coincide  entirely  with  the  progressive  movement  now  going 
on  in  most  of  the  large  prisons  in  this  country,  both  state  and  national, 
toward  a  more  rational  treatment  of  offenders  against  society. 
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I  will  divide  them  into  two: 

1,  The  large  majority. 

2.  The  small  minority. 

The  larj^e  majority  includes  the  soldier  who  is  free  and  remains 
so  throughout  his  servicc-ciifjagement,  doing  his  daily  work,  and 
earning  his  pay.  board  and  lodgings. 

He  is  a  faithful  servant. 

His  life  is  one  of  honest  work,  pride  of  country  and  its  tradi- 
tions, heahhy  exercise,  good  companionship  and  general  satis- 
faction. 

All  is  well  with  him. 

The  soldier  of  the  present  day  is  an  educated  man. 

If  he.  as  an  educated  man,  behaves  like  a  beast  and  remains 
incorrigible,  he  must  be  got  rid  of  as  a  noxious  vvccd. 

His  disease  is  infectious  and  apt  to  spread,  so  out  he  goes. 

It  is  obvious  that  the  soldier,  to  be  worth  the  pay  he  draws, 
and  the  food  he  eats,  must  be  kept  for  ever  fit  and  eternally  up  to 
the  mark. 

Enter  ..."  The  officer,"  another  educated  man. 

Professionally,  his  education  for  many  years  past  has  been  on 
the  upward  grade,  and  has  rendered  him  liltL'd  to  handle  and 
teach  intelligent  men. 

He  is.  undoubtedly,  the  indivicKial  on  whonr  depends  the  effici- 
ency of  tlie  men,  and  right  well  does  he  obey  the  call. 

This  is  beyond  all  doubt. 

Were  it  not  so,  the  state  of  things  I  shall  presently  attempt  to 
describe  could  not  obtain. 

I  now  make  use.  for  the  first  time,  of  the  word  "  crime.'* 

It  is  an  ugly  word  and  means  disaster. 

If  crime  becomes  in  any  way  "  chronic ''  .  .  .  Cherchez  L'Offi- 
cicr. 

Prevntiion,  by  everlasting  vigilance,  care,  and  instruction, 
which  command  respect  and  obedience,  is  far  better  than  the 
sudden  brutal  so  called  cure  which  so  often  degrades  the  patient 
and  ixtints  to  the  inefficiency  of  the  "  practitioner." 

The  main  factors  which  keep  an  army  together  are : 

Patriotism. 

Esprit  de  Corps. 

Honour. 

Competition. 

l*ower  and  courage  to  endure,  and  to  play  the  game. 

The  whole  rolled  into  one  concrete  word  "  Discipline." 


I 
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Wheii  it  i?  said  "  all  men  are  equal/'  "  one  man  is  as  good  as 
another."  when  social  democracy  is  the  order  of  the  day;  the 
bottom  drops  out  of  the  word  discipline,  and  IncflFiciency  and 
chaos  rcigfn  supreme. 

Ha  man  cannot  stand  a  subordinate  position,  let  him  strive 
hard  to  rise. 

The  liigrher  he  gets,  the  fewer  masters  and  more  servants  are 
above  and  helow  him  respectively. 

Scripture  tells  us  that  all  are  not  equal  even  in  Heaven,  and 
am  inclined  to  think  that  the  master  and  man  business  may  be 
►mewhat  overdone  in  I  fell. 

On  this  planet  a  happy  medium  and  a  proper  distribution  of 
authority  must  be  arrived  at  to  make  existence  possible,  and  fit- 
_ne?.i  certain. 

From  a  company  to  an  army  corps,  efficiency  (i.  e.  absence  of 

\vr\c-).  depends  on  the  officer. 

There  are  few  men  happier  than  the  well  conducted  soldier. 

There  are  few  men  more  miserable  or  demoralized  than  he  who 

ives  the  track  and  drifts  into  .... 

Tfjr  small  minority,  which  is  made  up  of  men  who,  through 

wpidity,  carelessness  and  weakness»  commit  offences  against 
"the  book  of  rules,  and  must  pay  forfeit  accordingly. 

They  must  be  punished. 

There  arc  two  kinds  of  punishment. 

f.  Expiation. 

2.  Reformation. 

The  first  was  the  only  kind  for  many  years. 

The  second  came  up  at  the  call  of  humanity,  common  sense  and 
(rogress. 

The  first  is  merely  a  vindictive  and  very  undignified  wish  to 

gel  even  '*  with  a  man,  which  degrades  the  punisher  and  the 
iiinishcd. 

Il  obviously  must  be  useless,  if  not  dangerous,  as  applied  to 
'men  who«e  business  is  to  safe,s;^iard  their  native  shores. 

It  blots  a  man  out.  rubs  hitn  ofif  the  slate. 

Men  differ  in  temperament,  character  and  instinct,  just  as  they 
"differ  in  age,  size  and  appearance. 

In  a  detention  barrack  they  are  like  sick  men  in  hospital. 

You  do  not  give  a  gargle  to  a  man  with  a  broken  leg. 

It  is  obviously  futile  to  treat  all  alike. 

Each  man's  offence  or  desease  must  be  diagnosed. 
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It  must  be  taken  in  botli  hands  and  squeezed  out  of  him. 

The  object  of  detention  as  carried  out  in  the  British  Artny  to- 
day is,  by  rigorous  discipHne,  systematic  professional  and  indus- 
trial training  to  return  the  erring  soldier  to  his  unit  efficient  in  all 
his  duties,  with  a  serious  view  of  the  army  as  a  patriotic  wage- 
earning  profession:  and  to  place  in  his  hands  the  knowledge  of  a 
useful  trade,  and  so  enable  him,  if  he  so  desires,  to  give  the 
"  unemployed  "  list  a  wide  berth  on  discharge. 

Re-enter  .  .  .  The  officer. 

The  handling  of  the  soldier  under  sentence  in  a  detention 
barrack  is  a  peculiarly  ticklish  business. 

The  necessary  individual  treatment  is  truly  a  laborious  affair. 

But  it  is  quite  extraordinary  how  the  good  results  outweigh  the 
disappointments. 

The  "  ding  dong  "  common  sense  of  the  treatment,  with  the 
unfailing  justice,  sympathy  and  help,  appeal  to  every  kind  of 
malefactor. 

The  biggest  blackguard  curls  up  under  it,  and  the  man  who» 
speaking  generally,  remains  totally  unaffected  by  it.  is  either  one 
who  will  some  day.  if  he  does  not  already,  merit  hanging:  or  the 
totally  depraved,  half  liaked.  degenerate  imbecile,  who  should  be 
in  an  asylum,  and  not  entrusted  with  the  "  safeguarding  of  his 
native  shores." 

In  the  early  stages  of  the  change  from  imprisonment  to  deten- 
tion in  England,  grave  doubts  were  entertained  as  to  its  ultimate 
success. 

"A  Premium  on  Crime"  and  such  like  names  were  suggested. 

More  recently  eminent  naval  men  said  ..."  It  may  be  all 
right  for  soldiers,  but  it  is  doubtful  whether  it  be  not  too  easy 
going  for  sailors,"  or  words  to  that  effect,  but  I  fancy  these 
officers  have  changed  their  minds,  as  the  navy  have  taken  the 
detention  barrack  methods  into  use. 

As  for  the  sailors.  T  have  had  charge  of  able  seamen,  stokers, 
cooks  mates,  naval  ratings  of  all  kinds,  and  have  found  them 
splendid  men,  with  a  big  M,  amenable,  obedient  and  hardworking. 
in  an  atmosphere  of  justice,  sympathy  and  assistance. 

How  is  it  done? 

Again  I  say  "  Gierchez  L'Officier." 

Tn  this  case  he  stands  alone. 

The  success  of  his  establishment  depends  solely  on  him. 

There  is  no  chain  of  responsibility  for  him  to  handle. 

Tlte  responsibility  rests  upon  his  shoulders  only. 
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He  must,  therefore,  be  tlie  right  man  or  his  life  must  be 
onbearable. 

Once  he  has  trained  his  staff  to  look  through  his  eyes,  the 
the  thing  goes  of  itself. 

Till  then  he  can  never  rest. 

His  best  friend  is  the  busy  day. 

Everything  done  in  quick  time  when  not  at  tlie  double. 

The  man  luider  sentence  must  be  kept  fully  occupied  in  mind 
and  body. 

Make  him  understand  that  his  day  is  spent  entirely  for  his  own 
phj-sical  and  mental  improvement. 

Keep  him  in  the  open  air. 

Give  him  enough  to  eat. 

Make  his  instruction  interesting,  and  at  the  end  of  a  short 
I<cture,  make  him  answer  questions. 

Do  this,  I  say,  and  you  will  find  that  he.  perhaps  unconsciously, 
drinks  deep  of  the  chances  given  him. 

Forgive  me  if  I  repeat  that  these  men  are  all  very  much  alike 
IS  a  whole. 

It  is  absurd,  it  is  more,  it  is  wicked  to  judge  a  man  untried, 
and  stamp  him  as  physically  and  morally  unfit  just  because  his 
bead  is  a  certain  shape,  his  ears  stick  out  at  rip^ht  angles  to  his 
head,  and  he  has  forgotten  to  clean  his  boots. 

People  there  are,  who  will  tell  you  that  he  is  a  "type,"  that, 
either  from  heredity,  or  environment,  ur  both,  he  must  be  an 
anreclaimable  swine. 

If  this  man  does  not  rear  up  and  break  rules  and  furniture 
such  people  are  badly  disappointed:  not  necessarily  because  the 
man  is  better  than  they  thought,  hut  l>ecause  their  pet  bubble  has 
been  pricked. 

Low  environment,  I  grant,  is  a  fierce  enemy  to  tackle,  but  I 
fancy  the  descendents  of  men  who  sailed  for  Botany  Bay  at  the 
government's  expense,  have  bust  the  heredity  theory  also. 

There  is  a  spark  of  good  somewhere  in  every  living  man. 

It  only  needs  blowing  steadily  till  the  glow  becomes  a  flame. 

The  flame  soon  purifies  the  evil  mind  found  in  a  rotten  body. 

Penal  treatment  is  degrading  and  stamps  out  the  spark,  so 
'*  blow,"  say  I.  "  blow  all  the  time." 

[  ask  leave  to  state  that  in  the  British  Army  since  the  present 
detention  methods  have  come  into  use.  "chronic"  crime  has 
totally  disappeared. 

It  is  no  longer  intermittent. 
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At  worst  it  is  sporadic. 

The  detention  barracks  are  nearly  empty. 

The   ranks  are.  therefore,  proportionately   full. 

The  "busy  day"  is  a  strenuous  afiFair  .  .  .  Few  care  for  a 
second  course:  and  few  who  have  gone  through  it  will  deny  that 
during  that  course,  they  have  been  brought  to  a  normal  condition 
of  nerve,  self  respect,  ambition  and  hope. 

I  have  mentioned  "  competition  "  as  one  of  "  discipline's '' 
ingrc<licnts  ...  I  will  (in  parenthesis)  explain. 

It  means  professional  "work"  and  health  giving  "play"  at 
their  best. 

It  acts  as  a  kind  of  automatic  sorter. 

It  separates  the  "  men  "  from  the  "  monkeys." 

It  is  a  sieve,  which  lets  only  the  sound  man  through,  and  leaves 
the  waster,  the  man  who  falls  out  on  the  march,  who  cannot  hit 
a  haystack,  and  trembles  at  the  word  "  work."  for  all  to  see. 

Competition  in  sho*^ting  under  service  conditions,  tests  of  endur- 
ance and  fitness,  are  for  ever  on  the  caq^et. 

Men  keep  themselves  fit  so  that  they  can  represent  in  some  way 
their  sections,  in  the  hope  that  some  day  they  may  have  to  repre- 
sent their  battalions. 

It  is  the  same  with  play ;  athletics,  football,  cross-country  run- 
ning, etc..  etc.,  are  carried  to  an  extent  which  is  disastrous  to  the 
brewers  of  ale. 

These  things  call  for  training,  and  training  fails  under  the 
"  Wein-Weib-und-Gesang  "  treatment. 

Well !  This  spirit  of  competition  pervades  the  detention  bar- 
rack. 

There  is  no  issue  of  beer. 

Tobacco  is  prohibited. 

Silence  is  observed  strictlv,  and  a  key  is  turned  in  the  li>ck  at 
night. 

\evertheless.  the  spirit  of  competition  is  plainly  apparent,  and 
the  hangdog  look  of  the  "  prisoner  **  is  nowhere  to  l>e  seen. 

There  is  nothing  scientific  or  abstruse  about  this  short  article 
of  mine. 

It  is  written  with  a  view  to  saving  such  as  may  have  reforms 
in  contemplation,  from  the  drudgery  of  all  drastic  changes,  from 
the  hard  mill  of  evolution,  and  to  assure  them  that  the  planks  I 
have  crossed  are  of  sound  weight  carrying  stuff,  to  be  crossed  by 
all  who  have  the  welfare  of  their  soldiers  and  sailors  at  heart,  in 
perfect  safety. 
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ANNUAL   ENGLISH   REPORT  ON  DETENTION   BARRACKS. 

Wak  (jFncE,  \Uv  6,  191 1. 
To  TBt  Apjutant-Genekal  to  the  Forces: 
■=1^:— I  have  the  honour  to  submit  the  Annual  Report  on  Military  De- 

n  H^arnicks  and  Military  Prisons  for  1910. 
2-  ,'if^otnmodtxtion. — Particulars  of  the  accommodation  available  during 
the  year  in  all  the  duly  constituted  military  detention  barracks  and  prisons 
home  aiwl  abroad,  except  India,  are  given  in  Appendices  i,  2,  and  3. 

3.  In  const'Tuence  of  the  continued  decrease  in  ihe  number  of  admissions 
into  military  detention  barracks  and  prisons,  the  following  establishments 
Vtrc  closed  during  the  year: 

Currugh  Military  Prison. 

Oiatham  Branch  Detention  Barrack. 

4.  Ali  soldiers  sentenced  to  imprisonment  and  discharged  with  ignominy 
for  purely  roiliiar>'  offences  arc  now  committed  to  Woking  Military  Prison. 

5.  The  accommodation  at  Wynberg  Detention  Barrack  has  been  decreased 
from  7T  to  48  rooms  by  the  demolition  of  23  rooms,  constructed  as  a  tem- 
porary measure  during  the  South  African  War. 

C»  An  addition  of  16  rooms  is  now  being  made  to  Hong  Kong  Detention 
Barrack  for  the  accommodation  of  naval  ratings  sentenced  to  detention. 

7.  The  daily  average  population  of  regular  soldiers  in  military  detention 
and  ^K'anch  detention  barracks  and  military  prisons  at  home  and  abroad 
(excluding  India)  in  each  of  the  years  1904-1910  was  as  follows: 


Year 

Atboma 

Abroad  (exolud- 
Iny  India) 

Total 

Proportion  In  1000  of 
Mvorflffc  Htreng-tb  of 
Army 

1004 

1140 

402 

1549 

8.4 

1905 

808 

850 

lies 

6.1 

1904 

641 

257 

898 

4.7 

1907 

598 

307 

ao5 

4.S 

1^8 

469 

166 

6SA 

8.7 

190» 

495 

186 

600 

rs 

IttlO 

379 

90 

475 

».7 
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'   OFTENTION  SYSTl-M  AND  PUNISHMENTS  GENERALLY. 
Lxccrpi  from   Annual  Rrporl  of  the  Secretary  of  the  Navy,   1911.) 

In  «n  examination  recently  made  in  England  into  the  various  features 
roving  the  condition  of  the  British  Navy  the  department  was  much 
-cd  wilh  the  detention  system  originally  started  in  the  British  Army 
•id  now  tn  use  in  the  British  Navy.  In  these  sister  services  there  has  been 
tnr  !ome  lime  an  absolute  separation  of  the  men  being  punished  for  offences 
ipiost  discipline  and  those  convicted  of  crime,  such  as  felony,  fraud,  or 
iondalous  conduct.  Men  convicted  of  crime  are  sentenced  to  ordinao' 
dril  prisons,  where  their  treatment  is  that  given  to  similar  offenders  from 
Ble.  All  offenders  against  discipline  in  these  services  are  punished 
detention  punishments,  which  arc  short  and  very  exacting,  hut  which 
Id  not  brutalize  or  degrade  the  offender.  Such  men  are  quartered  in 
faration  barracks,  with  a  room  for  each.  Their  meals  are  served  to  them 
separately,  and  they  do  not  at  any  lime  converse  with  each  other  or  wilh 
Jfcc  noncommissioned  officers  in  charge. 

Rigid  routine  of  drill  and  useful  work  is  maintained.  The  forenoons 
•ft  passed  in  militar>'  drills,  the  aim  at  Aldershot  detention  barracks 
leing  particularly  to  turn  out  men  who  have  improved  in  military  drills 
jod  marksmanship,  so  that  they  will  go  back  to  their  commands  and  be 
Bore  useful  than  they  were  before.  The  afternoons  are  S[)ent  in  useful 
•ork.  or  in  the  repair  of  articles  in  general  use  at  the  large  militarj*  camp 
It  Aldershot.  The  men  are  also  put  through  a  thorough  course  of  mili- 
tary training,  including  skillful  work  in  the  gymnasium,  and  as  they  are 
not  allowed  tobacco  or  other  stimulants  during  the  time  they  are  under 
detention   the  improvement  in  their  physical  and  mental  welfare  is  must 

■  .  1)  it  is  considered  that  the  period  of  detention  will  run  from  10  days 
tw  0  weeks,  the  efficacy  of  the  system  may  be  seen  by  the  results  accom- 
pIiT^bed  in  such  a  short  time.  No  prison  garb  is  worn;  there  is  no  harsh- 
■rss  of  lone  or  manner  toward  those  under  detention;  and  the  whole 
fvrposc  of  the  system  may  be  said  to  be  to  restore  moral  tone,  to  improve  the 
ph>si<al  condition,  and  to  keep  every  moment  of  the  offender  so  occupied 
with  rigorous  and  exacting  drills  and  occupations  that  he  is  most  anxious 
arvcr  to  be  punished  the  second  time  in  this  way.  The  results,  as  shown 
ia  an  official  report  of  the  British  Army,  are  significant  in  showing  the 
reduction  in  the  number  of  ofTenders  and  in  the  greatly  reduced  accom- 
iDodalJons  thus  made  necessary. 

By  the  British  Army  act  of  1906  all  army  prisons  became  detention  bar- 
racks, except  two.  In  the  British  Army  the  daily  average  population  0/ 
all  the  detention  barracks  was,  in  1906,  898  men,  and  in  1910  it  had  been 
rcdticed  to  ^75,  this  resuh  being  accomplished  by  the  detention  system 
and  the  diffusion  of  knowledge  regarding  it  in  the  ranks  of  the  British 
Army  It  is  stated  by  British  officers  that  the  system  has  resulted  in  a 
nurkcd  decrease  in  disciplinary  offences  and  crime  generally.  This  is 
shown  by  the  following  figures:  In  1907,  one  year  after  the  system  had 
bren  g^cnerally  adopted  by  the  army,  12,891  men  were  committed  to  the 
detention  barracks  for  detention  punishment  and  286  men  were  committed 
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lo  prisons  for  criuiiiial  oiTcnccs.  In  igio.  three  years  later.  8q6o  were  com 
mitted  lo  detention  barracks  and  igj  lo  prisons.  This  is  a  marked  rtf 
duciion  in  three  years. 

Not  only  are  the  minibcr  of  offences  against  discipline  reduced,  but  nava 
prisons  arc  rendered  almost  unnecessary,  and  economy  results  from  the 
fact  that  the  terms  of  detention  are  very  short  and  the  number  of  guanls 
necessary  is  remarkably  small.  At  ihe  Aldcrsliot  detention  barracks,  where 
there  were  about  three  hundred  men  under  detention  at  the  time  of  my 
vi*.it,  there  was  one  watchman  on  duly  at  a  lime  at  night,  another  watch- 
man relieving  him  for  half  the  night  During  the  daytime  there  were 
alwut  a  dozen  noncommissioned  officers  present,  who  act  as  drillmasters 
and  are  in  charge  of  men  at  work.  The  men  are  allotted  certain  task% 
and  they  get  good  marks  when  they  improve  on  the  work  allotted  tn  tlicm. 
This  feature,  with  perfect  conduct,  slightly  reduces  the  length  of  time  ihcy 
arc  kept  under  detention.  The  commandant  of  the  detention  barracks  at 
Aldershot  told  me  that  very  seldom  docs  a  man  come  back  the  second  time. 
All  the  men  f^el  that  they  are  being  punished,  but  that  it  is  quick  and  short 
and  disagreeable,  and  they  seem  reconciled  to  the  fact  that  they  arc  paying 
a  reasonable,  if  disagreeable,  penalty  fur  what  they  have  done. 

A  start  has  been  made  toward  inaugurating  the  detention  system  in  our 
Navy,  and  I  propose  that  the  system  shall  be  used  in  the  present  navat 
prisons,  providing  they  can  be  changed  to  suit  the  new  conditions.  In  Eng- 
land the  punishment  for  desertion  and  absence  without  leave  is  by  detention. 
No  loss  of  civil  rights  accompanies  .such  punishment.  In  this  country  an 
enlisted  man  convicted  of  desertion  suflfcrs  the  loss  of  all  civil  rights — 
practically  the  loss  of  his  citizenship,  since  he  can  at  no  time  afterwards 
hold  any  public  oflficc.  1  believe  that  the  possibility  of  this  punishment  in 
lime  of  peace  should  he  removed,  and  so  recommend. 

In  the  past  year  the  sum  of  about  $600,000  has  been  taken  from  the  pay 
of  enlisted  men  in  lines,  inflicted  by  naval  courts.  This  money  goes  to  the 
naval  hospital  fund.  The  men's  pay  is  not  any  too  much  as  it  is,  and  those 
convicted  of  absence  without  leave  and  other  offences  against  discipline 
?.re  frequently  tmed  two  weeks'  or  a  month's  pay,  and  frequently  as  much 
as  three  months'  pay.  Fur  tlie  men  whose  records  or  character  indicate 
a  possibility  of  reform  short-term,  sharp  punishments  should  l>e  provided, 
so  thai  these  men  may  be  returned  to  duty  chastened  and  l>ettcr  men. 
For  those  of  bad  record  or  character  severe  punishment  should  be  inflicted 
and  such  men  entirely  sejiarated  from  the  service  as  a  deterrent  to  others 
of  like  character.  The  prevention  of  desertion  can  also  be  aided  by  the 
prompt  and  certain  apprehension  of  deserters. 
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lEPORT  OF  THE  INSPECTOR  GENERAL  OF  THE  U.  S.  ARMY. 

NOVEMBER  2-^,,  1911.  ON  THE  DETENTION 

BARRACKS,  BRITISH  ARMY. 

I  seven  years  ago,  for  the  purpose  of  preventing  soldiers  convicted 
-ices  against  discipline  under  tlie  Army  act  and  not  charged  with 
'v\  from  being  subjected  to  the  stigma  attaching  to  imprisonment, 
iiiy  3ct  was  amended  so  that  courts-martial  could  award  dctenlion 
«s3ca«1  of  imprisonment  as  punishment  for  miUlary  oflfences. 

ITndcr  ihc  same  act  commanding  officers  can  award  detention  not  cx- 
c^ding  A  days. 
Detcntian  barracks  were  established  as  follows: 

Rooms. 

Aldcrshoi    . .  226 

Colchester ...     63 

Dcvonport  ...     40 

Gosport  163 

York  Castle  114 

Cork  ...   103 


Dublin 
Sterling 


131 

48 


Total 


887 


Branch  detention  barracks  were  established  at— 

Rooms. 
30  • 


Chelsea    . 
Pembroke  Uock 

Shorncliff    

Woolwich     . . . . 
Jersey    


Total 


93 


Since  ipio,  all  soldiers  sentenced  to  imprisonment  for  purely  military 
oncnccs  arc  now  committed  to  the  Woking  Military  Prison. 

Tlic  military  prison  at  Curragh  and  a  branch  detention  barracks  ?l 
Chatham  were  closed  during  the  year  1910,  in  consequence  of  continued 
decrease  of  the  number  of  adniii^sions  into  military  prisons  and  dctenlion 
barracks,  respectively.    Others  were  csiahlishcd  in  outlying  possessions. 

The  Regulations  of  the  military  prison  and  detention  barracks  state: 

**  The  chief  object  of  establishing  a  prison  or  detention  barracks  for 
sblttary  offenders  is  to  maintain  discipline  in  the  array  and  to  repress  the 
l;on  of  military  offences;  as  punishment  alone  can  hardly  be  expected 
luce  this  effect,  he  (commandant)  shall  consider  it  his  duty  to  en- 
deavor to  instill  soldierly  life  and  military-  principles  into  the  mind  of  every 
•oldier  under  sentence,  letting  him  see  that  lie  takes  an  nitercst  in  his  wel- 
fare, and  by  his  good  advice  and  kindly  admonition  endeavor  to  convince 
\am  of  his  error  and  to  encourage  him  tu  aim  at  future  good  conduct  and 
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the  ntuinment  of  a  respcciahle  character  in  the  service.  Bearing  in  inirn 
that  the  soldiers  are.  in  most  case^.  to  return  to  the  colors  on  release,  and 
that  they  should  be  fit  at  once  to  resume  their  places  in  the  ranks,  the  com- 
mandant will  pay  special  attention,  not  only  to  the  discipline  and  military 
training  of  such  soldiers,  but  also  to  their  bearing  and  personal  appear- 
ance." ^^ 

The  strictest  military  discipline  with  silence  is  maintained.  Soldiers  undei^| 
sentence  are  not  to  talk  or  communicate  with  each  other.  By  good  con- 
duct, proficiency,  attention  to  military  instruction,  and  industry,  a  soldier 
with  a  sentence  of  28  days  or  upward  may  earn  a  remission  of  sentence 
not  to  exceed  one-sixth  of  the  whole  sentence.  To  obtain  a  remission  of 
one-sixih  of  his  sentence  he  must  earn  five-sixth  of  the  total  marks  obtain- 
able during  the  whole  of  his  sentence.  This  remission  of  one-sixth  of 
the  sentence  is  decreased  proportionately  with  the  number  of  limes  a 
soldier  under  sentence  has  been  convicted  by  court-martial.  For  example: 
If  convicted  twice,  by  one-twelfth;  if  convicted  three  times  by  one  twenty- 
fourth.  In  other  words,  in  order  to  earn  a  remission,  a  soldier  must  earn 
five-sixths,  eleven-twelfths,  or  twenty-ihrce  twenty-fourths,  as  the  case 
may  lie,  of  the  total  number  of  marks  obtainable  during  the  whole  of  h'u 
sentence. 

The  total  number  of  marks  obtainable  in  a  day  is  eight. 

The  promotion  of  a  soldier  under  sentence  from  the  lower  to  tlie  high* 
stage  is  gained  by  industry,  good  conduct,  and  attention  tn  his  drill,  but  it] 
may  be  postponed  for  idleness  or  misconduct;  or  he  may  be  removed  U 
the  lower  stage;  or  he  may  forfeit  any  of  the  privileges  of  his  stage. 

A  daily  record  is  kept  of  marks  obtained,  and  to  become  eligible  fol 
remission,  a  soldier  must  earn  the  ri*quired  number  of  marks  and,  in  ad- 
dition, any  marks  he  may  have  forfeited  for  misconduct.     He  must  eant* 
112  marks  before  he  becomes  eligible  to  the  second  stage. 

A  soldier  under  sentence  in  the  first  stage  will — 

(a)  Be  employed  daily  on  hard  bodily  or  hard  manual  labor  for  not  more 
than  to  or  less  than  6  hours,  exclusive  of  meals;  {b)  sleep  without  a 
mattress;  (r)  perform  one  hour's  physical  exercise  daily;  (rf)  be  allowed 
books  of  religious  and  secular  instruction;  {e)  \k  allowed  exercise  on 
Sunday. 

A  soldier  under  sentence  in  the  second  stage  will — 

(a)  Be  employed  on  work  of  a  less  hard  dcscriptimi  for  not  less  than 
six  hours  daily;  (b)  sleep  on  a  mattrcs<  every  night:  (c)  perform  two  or 
three  hours'  drill  and  gymnastics  daily;  (d)  be  allowed  books  of  instruction 
both  religious  and  secular;  (<•)  receive  school  instruction  if  eligible  under 
the  regulations  made  for  the  education  of  soldiers  under  sentence;  (/)  he 
allowed  a  library  lK>ok.  which  may  be  changed  twice  a  week;  (g)  be  al- 
lowed exercise  on  Sunday;  ih)  be  allowed  to  receive  and  write  a  letter, 
and  receive  a  visit  of  20  minutes*  duration  from  a  friend. 

Marks  are  awarded  daily  by  a  thoroughly  reliable  and  responsible  mem- 
ber of  the  «.taff. 

Hard  labor  consists  of  breaking  stones,  or  such  other  like  description  of 
hard  bodily  and  hard  manual  labor  as  may  be  appointed. 
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FUNISHMEXTS    ACAINST    DlSCII'LlNE    IN     DETENTmN    BaBRACKS. 

Thr  commandant's  power  is  limited  to — 

t«>  Oosc  confinement  to  any  period  not  exceeding  3  days;  {b)  reduction 
"f  'Jict  as  laid  down  in  the  scale  of  diets  for  ill-conducted  and  idle  soldiers 
-rdcT  sentence;  {c)  reduction  from  higher  stage  to  lower  stage,  or  post- 
..••ncinent  of  promotion  to  higher  stage  for  a  period  not  exceeding  14  days; 
1/)  deprivation  of  mattress  for  any  period  not  exceeding  3  days  for  idle- 
ness or  refusing  in  work;  (f)  forfeiture  of  remission  of  sentence  for  a 
period  not  exceeding  7  days. 

So  soldier  under  sentence  can  be  put  in  irons  or  under  mechanical 
rrsiraini  by  the  commandant  except  in  case  of  urgent  necessity,  and  the  par- 
tiralars  of  every  such  case  shall  be  entered  in  the  cotiunandant's  journal. 

The  mililarj-,  educational  and  physical  training  while  in  detention  har- 
raclcs  is  such  as  to  keep  the  trained  soldier  efficient  and  to  give  elementary 
tratning  to  untrained  men. 

The  course  of  military  training  consists  in — 

Cl)  Drill,  physical  exercise,  gymnastics,  etc.;  (2)  musketry;  (j)  signal- 
mc  (semaphore)  ;  (4)  lectures  on  skirmishing  and  scouting;  (5)  lectures, 
txpUined  on  a  blackboard,  on  outposts,  advance  and  rear  guard;  (6)  knot- 
ting and  splicing  and  lashing  spars,  making  bridges;  (7)  making  field 
trenches,  head  cover,  and  loop  holes. 

liers  sentenced  by  courts-martial  and  those  under  four  months'  ser- 

•  r  who  have  not  tired  a  recruit's  course  of  musketn,*,  perform  musketry 

ibin  daily,  consisting  of  firing  exercises,  aiming,  piiinting,  etc;,  and  tHcy 

continue  to  do  so  until  they  are  ht  to  hre  a  course  un  the  miniature  range. 

Trained  soldiers  perform  one  hour's  musketry  drill  at  least  once  a 
week- 
Soldiers  under  sentence  who  have  been  discharged  from  the  army,  or 
who  are  to  be  discharged  therefrom  upon  release,  will  not  be  practiced 
in  drill  or  gymnastics  or  any  military  training,  but  are  kept  at  hard  work 
imteAd 

Soldiers  who  are  under  punishment  for  offences  committed  in  the  de- 
tention barracks  arc  likewise  ineligible  for  drill,  gymnastics,  or  military 
training. 

Soldiers  in  detention  barracks,  in  addition  to  this  military  training  daily, 
are  employed  on  productive  and  useful  work  for  the  military  departments, 
%nch  as  making  kit  bags,  nose  bags,  stable  and  linen  bags,  mattress  cases, 
.'ises,  bolster  cases,  mats  of  various  kinds,  h«ad  and  heel  ropes,  coal 
-.  repairing  clothing,  bed  linen,  and  equipments  nf  various  kind^,  re- 
making beds,  bolsters  and  mattresses,  painting  kit  boxes,  buckets,  etc.,  wash- 
uig  bed  and  bolster  cases,  hospital  kits,  clothing  and  pcr'^onal  linen  of 
toMiers  under  sentence,  cleaning  and  laquering  harness  and  saddlery  and 
ordnance  stores  of  all  descriptions,  chopping  and  bundling  kindling  wood. 

The  washing  of  barrack  bedding  of  all  the  troops  in  the  T-ondon  district 
is  now  done  at  the  VVoking  Military  prison. 

Specially   selected   noncommissioned  officers  arc  appointed   for  duty  in 
the  detention  barracks  on  probation  for  four  weeks;  if  not  found  suitable^ 
:y  are  rcurncd  to  their  corps. 
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Religious  inslntciion  is  given  by  chaplains  to  those  who  arc  willing  :o 
receive  it.  All  soldiers  under  sentence  are  reiiuircd  to  attend  divine  ser- 
vice on  Sunday,  and  on  other  days  when  such  service  is  performed.  A 
chaplain  is  required  to  sec  each  soldier  separately,  occasionally. 

School  instruction  is  given  tu  all  soldiers  under  sentence  in  the  second 
Mage  who  have  sentences  exceeding  21  days.  Such  instruction  is  given 
between  4  and  8  p.  m.,  and  care  is  taken  that  the  drill  is  not  interfered 
with,  and  thai  the  minimum  of  6  hours'  work  is  performed  by  each  soldicri 
on  every  week  day. 


Daily  RoirtNE. 
WEEK  days. 

5.30  a.  m. — Reveille;  clean  up  and  prepare  for  kit  inspection. 

6^5  a.  m. — Check  roll  call;  slops  collected;  rooms  and  halls  swept;  sick 
list  made  out. 

6.20  a.  m. — Kit  and  room  inspected ;  tasks  checked. 

6.40  a.  m. — Work  begins;  second  stage  parade  for  drill;  physical  or  mili- 
tary training  in  hot  weather. 

745  a.  m. — Breakfast 

8,15  a.  m.— Clean  equipments,  rooms,  etc. 

8.50  a.  m. — "  Closeting  "  removed. 

9,15  a.  m. — Second  stage  parade  for  inspection  in  marching  order'  for 
drill  and  musketry;  first  stage  parade  for  inspection  in  marching  order 
and  proceed  to  physical  training  for  one  hotir. 

10.30  a.  m. — Second  stage  gymnastics;  tlrst  stage  recommence  work, 

11.30  a.  m — Second  stage  recommence  work. 

12.30  p.  m. — Dinner. 

i  p.  m. — Clean  kit,  rooms,  and  equipment. 

1.15  p.  m. — All  rcrommencc  work  in  rooms. 

2.15  p.  m. — Second  stage  parade  for  phy.sical  training  or  military  train- 
ing (in  hot  weather  work  recommences)  ;  tirst  stage  continue  work. 

3.15  p.  m. — Second  stage  recommence  work. 

4.15  p.  m. — Scliool  for  second  stage. 

545  p.  m. — School  and  work  cease. 

5.50  p.  m. — Supper. 

6.15  p.  m. — Work  recommences  in  room. 

8  p.  m — Work  ceases  ;  lock  up. 

g  p.  m. — Lights  out. 


I 


SVXDAYS. 


6.30  a.  ra.— Reveille. 

745  a.  m. — Breakfast, 

10.15  »•  m. — Divine  service. 

IJ.30  p.  m. — Dimier. 

5,50  p.  m. — Supper:  lock  up. 

9.  p.  m.— Lights  out. 


i 
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Scale. OF  Parades. 

MONDAY. 

9J5  %o  iaT5  a.  111. — Marching  order  one  hour;  route  marching  carried 
out. 

txL20  lo  1 1.20  a.  ni. — Physical  training,  signal  exercise,  and  lecture  Men 
•ilh  »«ilciKe5  of  14  days  and  under,  physical  training  outside  of  gym- 
nasium. 

il.jr5  a.  tn.  to  12.15  p.  m. — Physical  training,  gymnasium,  signaling  and 
lecture.     2klen  with  sentences  oi  14  days  and  under,  signaling. 

145  p.  m — Men  proceed  to  work;  school  instruction. 

TUESPAV. 

<XI5  to  10.15  a.  m. — Marching  order  one  hour;    company  and  squad  drill. 

I0L20  to  11.20  a.  in. — Physical  training,  gymnasium;  knotting  and  bridg- 
««g.  Men  with  sentences  of  14  days  and  under,  physical  training  outside 
oi  gymnasium. 

tt  2$  a.  m.  to  12.15  p.  m. — Physical  training;  knotting  and  bridging. 
Ucn  with  saliences  of  14  days  and  under,  signal  drill. 

It 45  a.  m.  to  12.15  p.  m. — Men  outside  of  established  church  proceed  to 
diapcl. 

t-l$  p    m — Men  proceed  to  work;  school  instruction. 

WEDNESDAY. 

^15  to  10.15  a.  in.— All  men  parade  in  skeleton  marching  order  for  mus- 
ketry instruction. 

lOu^o  to  11.20  a.  m. — Physical  training  classes,  gymnasium;  knotting  and 
brid^ng.  Men  with  sentences  of  14  days  and  under,  physical  training 
vulside  of  gymnasium. 

11^5  a.  m.  to  12.15  P-  tn. — Physical  training  in  gymnasium:  knotting  and 
bridging.     Men  with  sentences  of  14  days  and  under,  signal  drill. 

JI.45  a.  m.  to  12.15  p.  m. — Men  of  the  established  religion  to  chapel. 

«-4S  P*  ni. — Men  proceed  to  work;  school  instruction. 

THURSDAY. 

9.15  to  10.15  a.  m. — Marching  order  one  huui  .  squud  and  section  drill; 
ikirmishing. 

ia20  to  11.20  a.  m. — Physical  training,  gymnasium;  signal  drill;  lecture 
anil  tent  pitching.  Men  with  sentences  of  14  days  and  under,  physical 
training  outside  of  gjmnasium. 

11.25  lo  12.15  p.  m. — Physical  training,  gymnasium;  signal  drill;  lecture 
and  lent  pitching.     Men  with,  sentences  of  14  days  and  under,  signal  drill. 

145  p.  m.— Men  proceed  to  work;  school  instruction. 

FRIDAY. 

9.15  to  10.15  a.  m. — Marching  order  one  hour;  company  and  squad  drill. 

1020  to  n.20  a.  m. — Physical  training,  gymnasium;,  signal  drill  and 
lecture-  Men  with  sentences  of  14  days  and  under,  physical  training  out- 
side of  gymnasium. 
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11.25  3-  "1-  tf*  12.15  p.  m. — Physical  training,  gj-mnasium;  signal  drill; 
lecture.    Men  with  sentences  of  14  days  and  under,  signal  drill. 
145  p.  m.— Men  proceed  to  work;  school  instruction. 

SATUkDAV, 

9^30  a.  m. — Commandant's  inspection  oE  barracks;  men  exercise  and  khcnj 
proceed  to  wurk. 

SI  NDAY. 

10  a.  m. — Men  of  established  religion  parade  for  divine  service. 
9  a.  m. — Ruman  Catholics,  same.    Men  of  other  religions  as  ordered. 
Exercise  for  one-half  hour  in  morning  and  one-half  hour  in  afternoon. 

(1)  Route  marching  is  carried  out  at  rate  of  4  miles  an  hour. 

(2)  Men  arc  put  in  squads  for  musketry  instruction  according  to  their | 
qualifications  and  their  units. 

(j)  Tlie  daily  musketry  squad  is  selected  as  required  and  includes  ilie^ 
standard  tests. 

(4)  Men  with  sentences  of  14  days  and  under  who  are  proficient  inj 
signaling  join  an  advanced  class  from  II. 25  a.  m.  to  12.15  P>  m. 

(5)  A  special  squad  is  formed  as  required  for  untrained  men,  namel/J 
recruits,  special  reserve  men.  etc.  Deserters  for  a  long  period  also  joinj 
this  squad  until  considered  fit  to  join  the  trained  one. 

(6)  Men  who  have  fired  a  course  in  detention  barracks  may  be  advanced 
to  the  trained  soldiers'  squad  wlien  considered  fit  by  the  commandant. 

(7)  Men  are  advanced  to  higher  classes  by  order  of  the  commandanLi 
Periodical  kit  inspections  are  made  by  the  commandant  for  parade. 

DiETAjiv  (Table  Fabe). 
[For  sentences  of  7  days  or  under.] 

Breakfast. — Daily :    Bread,  8  ounces ;  gruel,  1  pint. 

Dinner. — Sunday  and  Wednesday :  Bread,  8  ounces ;  suet  pudding,  8 
ounces.  Monday  and  Friday  :  Bread,  8  ounces ;  potatoes,  8  ounces.  Tues- 
day, Thursday,  and  Saturday:  Bread,  8 ounces ;  porridge,  i  pint. 

Supper. — Daily:    Bread,  8  ounces;  gruel,  i  pint. 

(Sentences  of  more  than  7  days  and  not  over  42  days.) 

Breakfast. — Daily:   Bread.  8  ounces;  gruel,  i  pint. 

Dinner. — Sunday;  Bread,  4  ounces;  potatoes,  I  pound;  suet  pudding,  I 
pound.  Wednesday:  Bread,  4  ounces;  potatoes,  i  pound;  soup  (pork  and 
beans),  i  pint.  Monday  and  Friday:  Bread.  4  ounces;  potatoes,  i  pound; 
beef  or  mutton  with  bone,  8  ounces.  Tuesday,  Thursday,  and  Saturday : 
Bread,  8  ounces ;  potatoes,  one-half  pound ;  soup,  i  pint ;  cheese,  2  ounces. 

Supper. — Daily:   Bread,  6  ounces;  gruel.  I  pint. 

[Sentences  for  more  than  42  days.] 

Breakfast. — Daily:    Bread,  10  ounces;  gruel,  three-fourths  pint. 

Dinner. — Sunday;  Bread,  5  ounces;  potatoes,  l  pound;  suet  pudding, 
I  pound.  Wednesday:  Bread.  5  ounces;  potatoes,  i  pound;  soup  (pork 
and  beans),  i  pint;  cheese,  2  ounces.  Monday  and  Friday:  Bread,  5 
ounces;  potatoes,  i  pound;  beef  with  bone,  9  ounces.     Thursday:    Bread, 


. 
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5  larnccs ;  mutton  with  bone 
SaEtxrday  :     Bread,  5  ounces 

:^ Ml' per. — Daily:    Bread.  9  ounce*;  gruel 


9  ounces ;  potatoes,  i  pound.     Tuesday  and 
potatoes,   I   pound;   soup,   t  pint;  cheese,  2 


pint. 


[For  badly  behaved  and  idle  soldiers.] 

So.   1. — I  pound  of  bread  per  day,  and  water. 

Xow  Z.  (Stirabout). — Breakfast:  Bread,  8  ounces.  Dhiner:  I  pint  stir- 
ak>at  <2  ounces  oatmeal,  J  ounces  Indian  meal,  and  salt)  ;  potatoes,  8 
mnces.     Supper:    Bread,  8  ounces. 

The  control  and  general  management  of  the  detention  barracks  and 
->-  prisons  are  under  the  army  council.  AH  orders  in  connection 
Kispeciions,  discipline,  interior  economy,  and  military  training  arc 
BSueU  through  the  director  of  personal  services. 

The  detention  barracks  are  under  the  charge  of  a  commandant,  generally 
»  field  officer,  but  are  under  the  command  of  a  general,  or  other  officer, 
cotnsDanding  the  district  or  station  within  which  the  barrack  is  located, 
ind  who  inspects  the  dcrenlion  barrack  from  time  to  time. 

An  officer,  not  below  the  rank  of  a  field  officer,  is  detailed  weekly  by  the 
fcneral  officer  {or  officer)  commauding,  as  detention-barrack  visitor 
l^crc  is  also  a  board  of  Wsitors  detailed,  that  visits  the  detention  barrack 
u  the  end  of  each  half  year. 

1  %-isited  the  detention  barracks  at  Aldcrshot  on  October  ij,  191 1.  Tills 
terrack  is  under  the  charge  of  Lieut.Col.  G.  Haines,  an  officer  evidently 
•ell  adapted  to  the  work  and  who  has  given  many  years  to  it.  He  stated 
that  the  scheme  has  received  the  approval  of  the  service  and  that,  with 
rare  exceptions,  the  soldiers  were  returned  to  their  regiments  good  and 
'  !  men;  that  he  had  received  letters  from  regimental  commanders 
-sing  their  surprise  at  what  had  been  accomplished  by  men  sent  from 
iktvtt  rcjfimcnts  in  the  way  of  target  instruction.  Tlie  only  change  that 
Cul.  Haines  would  suggest  in  the  present  scheme  was  that  the  punishment 
awarded  first  offence  of  de.wrlion  should  be  at  least  six  nwnths.  The 
kcctcncc  now  awarded  is  28  days  for  the  first  offence. 

Lieut.-Col.  R.  A.  Henderson,  who  was  inspector  general  of  military 
prisons  and  detention  barracks  in  1906,  reported  that:  "The  daily  average 
of  soldiers  under  sentence  has  decreased  about  29  per  cent,  due  to  the  high 
Hate  of  efficiency  and  discipline  in  prisons  and  detention  barracks;  to  which 
cause,  in  addition  to  the  present  system  of  military  punishment,  the  decrease 
at  soldiers  under  sentence  is,  in  my  opinion,  in  no  small  degree  to  be 
attributed." 

The  result  of  the  system  seems  10  be  to  reduce  the  number  of  hardened 
c&srs  to  such  an  extent  that  it  is  found  best  to  discharge  them  from  the 
scrrice  rather  than  to  permit  them  to  spread  discontent  among  the  soldiers. 
.\  targe  proportion  of  hard  cases  arc  manufactured  in  prison,  and  many  a 
man  comes  out  of  prison  much  worse  than  when  he  went  in.  The  detention 
system  has  the  opposite  effect,  and  it  is  found  better  to  get  rid  of  men  who 
carmoi  be  softened  or  reformed. 

It  look  five  or  six  years  for  the  detention  system  in  England  to  establish 
ijsrif  hut  it  apparently  has  saved  many  men  from  trouble  and  from  degen- 
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crating  into  hardened  cas«s.  They  evidently  endeavor  in  this  system  to 
apply  humane  common  sense  in  the  treatment  of  men  in  trouble.  This 
gives  an  opportunity  for  the  men  to  recover  their  self  respect  and  respond 
to  any  patriotic  instinct  which,  under  the  stigma  of  prison  life  and  its 
demoralizing  environment,  can  not  be  expected  to  survive.  M 

The  commandant  at  Aldcrshot  states  that  he  hnds  a  distinct  feeling  of  ■ 
self  respect  within  the  walls  of  his  establishment.  This  is  apparent,  in 
his  opinion,  from  the  fact  that  he  observes  a  keenness  to  give  satisfaction, 
and  to  put  up  a  good  show  when  visitors  come  around,  and  that  the  sulky, 
hang-dog  look  of  the  prison  is  not  to  he  found.  This  was  apparent  at  the 
lime  of  my  visit 

The  commandant  states  that  one  snjonrn  in  the  detention  barracks  is 
generally  sufficient.  H  long  enough,  to  make  the  soldier  useful  to  his  mitt. 
Very  few  ever  return  to  the  detention  barrack.  He  also  reported  to  have 
known  several  cases  of  men  being  promoted  noncommissioned  officers  for 
efficiency  obtained  in  tlie  detention  barracks. 

I  was  very  much  impressed  with  this  system  as  observed  at  Aldershot. 

Soldiers  sent  to  the  detention  barracks  retain  their  uniform  and  keep 
their  entire  kit,  except  the  rifle,  in  their  rooms.  The  rifles  are  issued  to 
them  when  they  turn  out  for  parade.  There  is  no  mark  or  insignia  to  in- 
dicate any  idea  of  imprisonment.  The  man  remains  a  soldier  and  is  treated 
as  such  except  thai  his  freedom  is  restricted  and  he  is  detained  within 
specified  limits.  The  cflforl  is  to  remove  the  cause  for  the  failure  of  the  man 
lo  meet  the  reiiuirements  of  the  service,  to  build  him  np  physically  so  that 
his  nervous  system  will  be  in  order  to  respond  to  the  character  of  in- 
struction and  treatment  he  receives  while  in  these  barracks.  The  majority  - 
of  the  men  who  come  here  are  sentenced  for  offences  that  seem  to  have  I 
their  origin  in  the  excessive  use  of  alcoholic  liquor,  inordinate  use  of 
cigarettes,  and  other  indulgences  which  overtax  and  wreck  the  nerves. 
The  effort  is  to  build  up  the  nervous  system.  For  this  reason,  soldiers 
detained  in  these  barracks  are  not  allowed  to  use  tobacco  at  all. 

The  barrack  at  Aldershot  is  located  within  an  inclo.^urc  surrounded 
by  a  high  wall.  The  barrack  is  of  plain,  substantial  construction,  three 
stories  high,  with  a  central  passage  extending  to  the  roof,  upon  which  three 
tiers  of  rooms  open.  Each  man  has  a  separate  room.  No  conversation  is 
allowed  at  any  time  except  when  it  is  absolutely  necessary  in  the  perform- 
ance of  duly  or  work. 

1  saw  the  men  at  drill  and  at  work  in  the  shops  and  in  the  gymnasium. 
The  work  in  the  g>'mnasium  was  excellent  and  carried  on  under  a  g>'m- 
nastic  instructor. 

Tlic  devices  in  the  yard  for  target  practice  were  excellent  and  constructed 
in  a  systematic  way  by  means  of  diagram,  etc..  on  a  scale  to  appear  at  the 
shoit  ranges  employed  as  they  would  appear  at  tlie  full  range,  miniature 
moving  targets  being  used  for  actual  firing. 

The  fundamental  idea  controlling  the  scheme  seems  lo  be :  Keep  the 
soldier  sentenced  lo  the  detention  barracks  employed  in  useful  work,  the 
U5e  of  the  rifle  being  very  prominent  in  the  scheme. 

It  will  he  observed  that  the  "  diet "  and  "  separation  "  play  an  important 
part  in  the  scheme  of  treating  soldiers  in  these  detention  barracks. 

E.  A.  Garunctok,  Insptcior  General, 
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The  Spaxish-American  War  in  the  Phiupi'i.n'e 
Islands,  1898. 

Until  1898  tlie  duties  of  the  Asiatic  squadron  were  chiefly  such 
as  fall  lo  ships  of  war  in  foreigri  ports  during  periods  of  peace. 
The  squatlron  was .  employed  in  protecting  Ameriain  citizens, 
redressing  injuries  intlictcd  upon  them,  negotiating  treaties,  ex- 
tending our  commercial  privileges,  and  exchanging  social  cour- 
tesies with  foreign  governments.  It  is  true  that  in  prosecuting 
these  employments  skirmishes  with  the  natives  occurred  now  and 
then,  and  a  few  of  our  men  were  killed  or  woiuidcd.  Our  rela- 
tions, however,  with  the  peoples  of  the  Orient  were  for  many  years 
nniformly  peaceful.  Suddenly,  on  the  outhreak  of  the  S|>anish- 
Anicrican  War,  this  state  of  affairs  was  changed,  and  the  Asiatic 
squadron  was  ordered  to  fight  and  conquer  the  Spaniards  in  the 
Philippine  Islands. 

In  the  fall  of  1897  the  Navy  Dq>artment  chose  a  successor  to 
Rear  Admiral  Frederick  V.  McNair,  the  commander-in-chief  of 
the  Asiatic  squadron,  whose  tour  of  sea  duty  was  about  to  expire. 
From  a  list  of  three  officers  of  high  rank,  it  selected  Commodore 
George  Dewey,  wlio  had  been  serving  as  president  of  tlie  hoard 
o£  inspection  and  survey.*  The  new  commander-in-chief  was 
sixty  years  of  age,  forty-three  of  which  he  had  spent  in  the 
navy.  Entering  the  naval  academy  in  1854,  he  four  years  later 
graduated  fifth  in  a  class  of  fifteen.  During  the  Civil  War  he  saw 
much  service  under  Farragut  and  other  conmiandcrs  of  the  block- 
ailing  squadrons,  and  participated  in  the  capture  of  New  Orleans 
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and  Fort  Fisher.  After  the  war  he  filled  various  stations  at  sea 
and  on  shore.  In  1889  he  was  made  chief  of  the  bureau  of  equip- 
ment and  recruiting,  in  1893  a  member  of  the  lighthouse  board, 
and  in  1S95  president  of  the  board  of  inspection  and  survey.  He 
received  a  commodore's  commission  in  1896.  While  his  career  in 
the  navy  had  been  highly  creditable,  it  had  scarcely  foreshadowed 
its  brilliant  consummation  at  Manila  Bay. 

Dewey's  orders  from  the  department  were  dated  October  21, 
1897,  and  directed  him  la  proceed  to  Nagasaki  and  relieve  Rear 
Admiral  McNair.  Before  he  sailed  from  San  Francisco  for  his 
station,  he  had  collected  considerable  information  respecting  the 
Spanish  forces  in  the  Philippines,  the  policy  of  the  administration 
had  been  outlined  to  him,  and  he  had  been  instnicted  respecting 
his  course  of  action  in  case  of  war  with  Spain.*  On  Christmas 
day  he  arrived  at  Yokohama,  and  a  week  later  at  Nagasaki,  where 
on  January  3,  1898,  he  relieved  Rear  Admiral  McNair.  A  fort- 
night thereafter  he  returned  to  Yokohama,  on  his  flagship,  the 
protected  cruiser  OlympUt,  Captain  C.  V.  Gridley,  and  thence 
went  to  Tokio  where  he  was  received  by  the  emperor  and  empress 
of  Japan.  On  February  11,  he  sailed  for  Hong  Kong.  Of  his 
personal  staff,  he  had  already  chosen  LiciUcnant  Thomas  M. 
Brumby  to  be  flag  lieutenant,  and  Ensign  Harr^-  H.  Caldwell  to  be  ■ 
flag  secretary.  His  chief  of  staff,  Commander  Benjamin  P. 
Lambcrton,  did  not  arrive  on  the  station  until  April. 

While  the  possibility  of  a  war  with  Spain  began  to  infiuencc 
the  action  of  the  department  respecting  the  Asiatic  squadron  as 
early  as  the  fall  of  1S97,  it  was  regarded  as  more  or  less  remote 
until  the  blowing  up  of  the  Maiiu\  in  the  harbor  of  Havana,  on 
the  evening  of  February  15,  1898.  Ten  days  after  that  catas- 
trophe Assistant  Secretary  of  the  Navy  Tlieodorc  Roosevelt 
directed  Dewey  to  concentrate  his  squadron  at  Hong  Kong, 
to  retain  the  Olympic,  which  had  been  ordered  home,  and  to  keep 
all  the  ships  of  the  squadron  coaled  to  their  full  capacity.  *'  In 
the  declaration  of  war  Spain/'  Roosevelt  cabled.  *'  your  duty  will 
be  to  see  that  the  Spanish  squadron  does  not  leave  the  Asiatic 
coast,  and  then  dfTtn^ive  oficrations  in  Philippine  Islands."" 
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Dewey  had  a  little  more  tlian  two  montlis  in  which  to  prepare 
for  war.  The  flagfsliip  Olympia,  protected  cruiser  Raleigh,  Cap- 
tun  Joseph  B.  Cogfhlan.  and  gunboat  Petrel,  Conimander  E.  P. 
WocxJ,  were  already  at  Hong  Kong;.  The  protected  cniiser 
Boston,  Captain  Frank  Wildes,  and  giinboat  Concord,  Commander 
Asa  Walker,  were  at  Chemulpo,  Korea.  They  were  ordered  to 
proceed  with  all  dispatch  to  Hong  Kong.  They  sailed  on  the 
morning'  of  February  2^,  and  so  well  did  the)'  obey  orders  that 
b\-  midniglit  of  March  3  they  liad  arrived  at  their  destination. 
Tlic  Mofiocacy,  a  paddle-wheel  steamer  of  the  date  of  the  Civil 
War.  was  at  Shanghai.  Being  praclically  worthless,  she  was 
left  ihcrc.  and  a  part  of  her  officers  and  crew  were  detached  to 
nil  vacancies  on  the  other  ships^ 

By  reason  of  the  prompt  efforts  of  the  department  to  increase 
tfic  squadron,  two  other  vessels  shortly  joined  it.  On  April  17 
the  revenue  cutter  McCuUoch,  Captain  Daniel  B.  Hodgsdon, 
arrived  at  Hong  Kong  from  Singapore,  and  five  days  later  the 
protected  cruiser  Baltimore,  Captain  N.  M.  Dyer,  arrived  from 
Honolulu,  bringing  a  much  needed  supply  of  ammunition.  Early 
in  March  the  department  had  dispatched  the  old  wooden  corvette 
Mohican  from  San  Francisco  to  IlonoUilu  with  a  load  of  powder 
and  shells,  and  she  had  transferred  her  cargo  to  the  Baltimore. 
On  April  6  Dewey  purchaseif  the  British  freight  steamer  Na>ushan 
together  with  her  cargo  of  coal,  amounting  to  three  thousand  tons  ; 
and  a  little  later  he  bought  the  British  passenger  steamer  ZaHro, 
loading  her  with  a  three  months*  supply  of  provisions.  He  also 
bong'ht  another  shipload  of  coal  and  filled  up  the  bunkers  of  his 
vessels,  stowing  on  board  the  Zafiro  what  was  left.  In  the  mean- 
lime,  the  steam  machinery  of  the  fleet  had  been  overhauled,  the 
halls  cleaned,  and  the  ships  painted  a  dark  slate  color,  the  war 
dress  of  the  American  Navy. 

By  no  means  all  of  Dewey's  lime  was  employed  in  perfecting 
and  strengthening  the  material  of  his  squadron.  In  cooperation 
with  his  commanders  he  made  a  careful  study  of  the  military 
sitnation  in  the  Pfiilippines,  discussed  plans  of  operations,  and  col- 
lected all  available  iiifomiation  respecting  the  strength  and  posi- 
tion of  the  Spanish  fleet  and  the  location  of  forts  and  mines.  The 
information  regarding  the  defenses  of  Subic  and  Manila  bays  that 
he  was  able  to  obtain  was  much  less  detailed  and  definite  than  he 
wished.     He,  however,  felt  confident  of  victory,  as  mav  be  seen 
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from  the  followinp^  extract  taken  from  a  letter  to  his  sister,  dated 
April  1 8.  1898:  "  We  are  still  waiting  for  the  tleclaration  of  war 
to  begin  our  work  here.  I  have  seven  men-of-war  all  ready  for 
action,  and  should  war  l)e  the  word  1  beheve  we  will  make  short 
work  of  the  Si>anish  reign  in  the  Philippines.  The  insurgents 
are  ready  to  rise  at  our  first  gun,  and  long  before  this  reaches 
you  we  may  be  masters  at  Manila  and  other  Phihppine  cities.  .  , 
I  believe  I  am  not  over-confident  in  saying  that  with  the  force 
under  my  command.  I  could  enter  the  bay  of  Manila,  capture  or 
destroy  the  Spanish  squadron  and  reduce  the  defenses  in  one 
day."  * 

On  the  morning  of  April  25  the  expected  orders  from  Secretary 
T-ong  arrived.  They  were  clear,  concise,  and  to  the  point ;  "  War 
has  commenced  between  the  United  States  and  Spain.  Proceed 
at  once  to  Philippine  Islands.  Commence  operations  at  once, 
particularly  against  the  Spanish  fleet.  You  must  capture  vessels 
or  destroy.     I'sc  utmost  endeavors,"  * 

Already,  on  the  24th,  the  governor  of  Ilong  Kong  iiad  informed 
the  commodore  that  war  existed  between  the  I'nitcd  States  and 
Spain ;  and,  in  conformity  to  the  laws  of  neutrality,  had  requested 
him  to  withdraw  his  squadron  from  British  waters  within  twenty- 
four  hours.  At  two  o'clock  in  the  afternoon,  the  Boston,  Concord, 
Petrel,  McCiiUoch,  Natishmi  and  Zafiro  steamed  out  of  Hong  ' 
Kong  liarbor,  and  in  the  forenoon  of  the  25th  were  followed  by  ■ 
the  OIyml*ia,  Baltimore  and  Raleigh.  As  the  last  division  left 
port,  with  its  Ijands  playing  the  Star  Spangled  Banner,  it  was 
saluted  by  the  ringing  cheers  of  the  British  soldiers  and  sailors 
stationed  at  Hong  Kong,  who  were  aware  of  the  mission  upon 
which  the  fleet  was  hound.  The  vessels  were  assembled  at  Mirs 
Bay,  thirty  miles  distant,  in  Giinese  waters.  Here  the  commodore 
anxiously  awaited  the  arrival  of  some  machinery  for  the  Raleigh. 
and  our  consul  to  Manila,  Mr.  Oscar  F,  Williams,  who  had  left 
Manila  on  the  .23d.  after  having  been  repeatedly  requested  to  do 
so  by  Dewey.  The  interval  of  delay  was  spent  in  drilling  the 
aamcn  and  preparing  the  ships  for  action  by  removing  from 
sfars,  chests,  hatch-covers  and  other  wooden  articles. 
Vfta^  the  squadron  was  anchored  in  Mirs  Bay,  the  first  act  of 
in  the  l*hilippines  occurre<I.     On  .\pril  26,  near  lloilo,  the 
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^isiniar<ls  captkirecl  the  American  merchant  l^ark  Saranac,  laden 
Tiiii  a  cargo  of  Australian  coal.  Fortunately  she  was  equipped 
«ith  papers  showing  a  transfer  to  the  British  flag^.  and  she  was 
tricaseri  by  the  local  authorities.  The  seizure  of  the  Saroftac  was 
the  only  attempt  made  in  the  Philippines  to  capture  a  mercantile 
\ifiit  during:   the  war.' 

-  It  noon  of  the  27th  a  tug  from  Hong  Kong  arrived  at 
.ay  with  Consul  Williams  and  the  Raieigh's  machinery.  A 
council  was  immediately  held  on  board  the  flagship  by  Dewey  and 
hu  commanders,  being  attended  by  Williams,  who  brought  word 
ihai  he  had  left  the  Spanish  squadron  in  Manila  Bay.  He  gave  the 
ciminodorc  all  the  information  that  he  had'  beeii  able  to  gather 
rtspectinp:  the  defenses  of  the  bay  and  city  of  Manila.  At  2  p.  m. 
*Jjc  Olynnpux  displayetl  the  signal :  "  All  ships  prepare  to  leave  au- 
chora^,**  They  were  off  promptly  on  the  minute,  the  flagship  lead- 
ing, and  her  bard  playing  ihe  inspiring  strains  of  the  El  Capitan 
march.  The  squadron  sailed  in  two  parallel  lines,  the  Olympia, 
BaJtittj^re,  Kcdcigh,  Petrel,  Concord  and  Boston  forming  one,  in 
the  order  f^iven;  and  t)ie  McCuUoch,  Nanshan  and  Zafiro,  the 
other.  That  coal  might  be  economized,  it  moved  at  the  slow  rate 
of  eight  knots  an  hour,  to  the  great  annoyance  of  the  sailors  who 
were  eager  for  the  fray. 

As  the  ships  filed  out  of  Mirs  Bay,  grim  in  their  dull  war-dress, 
Ihr  heart  of  every  man  on  board  of  them  must  have  been  quick- 
ened by  the  certainty  that  the  cruise  would  be  rich  in  adventure  and 
draxitatic   achievement,  by  the  mystery  that  shrouded  its  move- 
ments, and  by  a  realization  of  the  importance  of  its  mission.     In 
retrospect,  we  arc  likely  to  think  that  the  Spanish  fleet  was  fore- 
dtximcd   to  destruction,  but  such  was  not  necessarily  the  case. 
Supported  by  the  land  defenses  of  Manila  and  well  fought»  it 
was  abundantly  able  to  give  a  good  account  of  itself.     Nor  must 
<:*ne    overlook   the   weak   points   in    Dewey's   military   situation: 
%even   tliousand  miles  from  tlie  nearest  home  port;  no  base  of 
-"vplies  except  that  afforded  by  two  small  steamers;  a  squadron 
:  only  six  fighting  ships  and  three  auxiliaries,  the  largest  of  less 
than  six  thousand  tons,  all  unarmored ;  the  likelihood  of  encount- 
ering" mines  on  entering  a  harbor  in  the  Philippines ;  and  the 
absence  of  friendly  ports  to  which  to  retire  in  case  of  defeat.' 

■proceedings   of  the   U.   S.   Naval    Institute,   xxv,   268. 
'Massachusetts  Military  Historical   Socicly  Papers,  xii,  373. 
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During"  the  voyag^e  to  Manila  Bay,  which  body  of  water  li 
soinc  six  hundred  miles  southeast  of  Hon^  Kong,  the  shii>s  were 
made  ready  for  battle.    All  of  them  were  built  before  the -use  of 
wood   on    warships   had   been    universally   condemned.      It    was 
therefore  found  necessary  to  remove,  as  far  as  possible,  their     • 
wooden  tixtures.    Bulklieads,  ceilings,  wainscotings,  bunks,  fur-  ■ 
niturc  and  storage  chests  were  thrown  overboard.     Spare  chain 
cables  were  wrapped  around  the  vital  parts  of  important  mechan- 
isms  for  protection.     Boats,   spars,   and   booms   were    securely  ■ 
lashed.    Hose  were  connected  with  the  fire  pKipfs  and  laid  alont;' 
the  deck.     The  guns  were  loaded,  and  a  supply  of  arnniunition 
was  brought  up  from  the  magazines.    The  men  were  drilled  at 
their  various  stations,  and  numerous  other  preparations  for  battle 
were  made. 

At  dawn  on  April  30,  Cape  Bolinao,  a  headland  of  Luzon,  was 
sighted,  and  all  that  day  the  .squadron  sailed  southward  down  the 
beautiful  coast  of  the  island.  Early  in  the  morning  Dewey  sig- 
nalled the  Boston  and  Concord  to  proceed  at  full  speed  and 
explore  Subic  Bay.  some  thirty  iniles  north  of  Manila  Bay ;  and 
later  he  dispatched  the  Baltimore  to  assist  them.  Before  the 
squadron  left  Mirs  Bay,  it  was  rumored  that  the  Spanish  admiral. 
Montojo.  would  make  his  stand  in  Subic  Bay :  and  the  admiral  had 
actually  assembled  his  ships  there,  but  regarding  the  situation  as 
untenable,  he  on  April  29  returned  with  them  to  Manila  Bay. 

At  five  o'clock  in  the  afternoon  the  commodore  reached  Subic 
Ray.  and  was  joined  by  the  Boston,  Concord  and  Baitinwrc,  which 
ships  reported  that  the  Spanish  fleet  could  not  he  found.  While 
making  a  reconnaissance  of  the  bay,  the  Baltimore  overhauled 
a  Spanish  schooner  and  brought  her  to  by  firing  a  shot  across  her 
b»nv.  She  was  shortly  boarded  by  a  boarding  party,  who  returned 
to  the  Baltimore  with  her  skipper  and  four  men.  As  the  Spaniards 
did  not  know  that  war  existed,  they  and  their  vessel  were 
relca*;c<l.  About  sunset,  after  the  squadron  had  resumed  its  voy- 
age down  the  coast,  Dewey  held  a  council  with  his  commanders 
and  aimounced  his  intention  of  entering  Manila  Bay  that  night. 

The  entrance  to  Manila  Bay  is  about  eleven  miles  wide,  and  is 
divide?!  into  two  channels  by  the  island  of  Corrcgidor.  The  north 
channel  is  caUe<!  Boca  Chica,  and  the  soiuh  Boca  Granule.  The 
latter  is  divided  into  three  divisions  by  Caballo  Island,  one  mile 
sotith  of  Corregidor  Island,  and  by  El  Fraile  Rock,  three  miles  and 
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J  haJf  south  of  Caballo  Island.  Dewey  (lecide<l  to  enter  by  way 
uf  tlic  southern  channel  and  to  pass  between  Caballo  Island  and 
El  Fraile  Rock,  about  a  mile  from  the  rock.  This  passage  was 
defended  by  three  giins  on  Caballo  Island,  a  like  number  on  El 
Fraile  Rock,  a  like  mimljer  on  the  southern  mainland,  and  prob- 
ably by  some  mines.  No  sing^le  decision  of  Dewey  showed 
greater  daring  and  completer  self-possession  than  that  to  diis- 
regard  the  Spanish  defenses  and  enter  the  bay  at  whatever  cost. 
Doobtless  he  recalled  his  Civil  War  experiences  with  Farrapit 
when  tlie  American  fleet  ran  past  Forts  Jackson  and  St.  Philip  on 
the  lower  Mississippi. 

The  night  of  April  30  was  perfect  for  the  proposed  undertaking. 
A  young  moon,  which  would  set  a  little  after  twelve  o'clock  gave 
iufficient   light  to  disclose  the  entrance  to  the  bay/     The   fleet 
approached  the  Boca  Grande  in  single  column,  the  Olym/>ia  in  the 
lead.     No  exposed  lights  were  permitted  on  any  o£  tlie  ships.    At 
(he  stern  of  each  vessel,  however,  tJiere  was  a  hooded  light,  which 
»rr\'cd   to  guide  the  ship  in  the  rear.     About  up,  m.  all  hands 
were  called  to  quarters,  and  a  little  later  the  Olympia,  followed 
silently  by  her  consorts,  bent  her  course  to  enter  the  Boca  Grande. 
HaJf  the  squadron  had  passed  El  Frailc  Rock  before  the  negligent 
Spaniards -realized  the  situation.     Presently  the  stem  lights  of 
liie   receding  vessels,  or  else  a  funnel  fire  which  flamed  up  on 
ibe    AlcCulloch,  gave  the  alarm,  and  the  battery  on   El   Fraile 
Rock  opened  fire  on  the  fleet,  which  was  returned  by  the  Boston, 
McCuUach,  Raici^h  and   Concord,  each  vessel   firing  some  t%vo 
or  three  shots.     No  injury  was  done  to  the  Americans,  and  prob- 
ably none  to  the  Spaniards.    By  half  past  twelve  a.  m.  of  May  i — 
Siinday  morning — the  entire  fleet  was  within  the  bay  and  slowly 
sieaming  toward  Manila,  thirty  miles  distant.    The  men  were  now 
penniltcd  to  lie  down  at  their  quarters,  and  get  a  little  sleep  if 
they  could,  and  about  four  o'clock  hot  coffee  was  served  to  them. 
As  day  dawned  the  city  of  Manila  with  its  frowning  battlements 
was  descried  directly  in  front  of  the  squadron,  three  miles  away. 
Dewey  had  expected  the  Spanish  to  make  their  defense  under 
the  guns  of  Manila.    Fortunately  for  him,  they  chose  a  far  weaker 
|x>sition  at  Cavite.  nine  miles  from  the  capital,  where  there  was 
a  naval  arsenal  and  several  shore  l>atteries.     The  adoption  of 
these   faulty   tactics   bv   the   enemy   was  a  result   of   his   deter- 
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niination  to  save  Manila  from  bombardment.  Disappointed  at  not 
discovering  the  Spanish  fleet  at  the  capital,  Dewey  swung  round 
to  the  southward  antl  headed  toward  Cavite.  Already  the  batteries 
at  Manila  had  opened  fire  on  him,  but  they  did  no  damage.  Only 
the  Boston  and  Concord  replied.  As  day  dawned  Montojo's  fleet 
was  dimly  discerned  in  the  distance  anchored  in  an  almost  direct 
east  and  west  line  oflf  Cavite,  across  the  mouth  of  Canacao  Bay, 
and  to  the  east  of  the  peninsula  on  which  Cavite  is  situated.  The 
left  of  Montojo's  Hne  was  not  far  from  Sangley  Point  at  the  head 
of  the  peninsula,  where  two  guns  were  mounted.  A  mile  south- 
west of  Sangley  Point,  at  Canacao,  there  was  a  battery  of  one  gun, 
anfl  at  Cavite  there  were  three  gims.  Montojo's  fleet  contained 
the  following  vessels:  the  Rcina  Cristina  (flagship),  Castilfa, 
Isla  de  Cuba,  Isla  de  Luson,  Marques  del  Ducro,  Don  Antonio 
dc  Viloa  and  Don  Juan  dc  Austria* 

About  the  time  Manila  was  sighted  the  Olympia  signalled  to 
her  consorts  "  Prepare  for  general  action  " ;  then  a  little  later, 
*•  Form  in  single  column  " ;  and  then,  **  Close  up."  Already  the 
McCuiloch,  Nanshan,  and  Za/jro  had  been  detached  and  ordered 
to  take  a  position  somewhat  remote  from  tlie  scene  of  battle.  The 
six  figliting  ships  approached  Cavite  in  the  following  order: 
Olympia,  Baltimore,  Raleigh,  Petrel.  Concord,  and  Boston.  The 
oonmiodore  and  his  staff  stood  upon  the  bridge  of  the  Olympic. 
While  advancing  to  the  attack,  two  mines  exploded  some  distance 
ahead  of  the  flagship,  too  far  away  to  do  any  damage.  Long 
before  the  fleet  was  within  range,  the  battery  on  Sangley  Point 
began  firing,  and  a  little  later  Montojo  ordered  his  ships  to  open 
fire.  About  5.40  a.  m.  Dewey  answered  the  Spanish  guns,  at  a 
distance  of  about  five  thousand  yards.  The  battle  then  became 
general,  and  continued  almost  two  hours.  The  American  squadron 
passed  down  in  front  of  the  Sjjanish  line,  turned,  and  passed  up ; 
and  then  repeated  this  movement,  firing  alternately  the  port  and 
starboard  broadsides.  At  each  turn  it  drew  nearer  the  enemy, 
until  finally  it  was  within  two  thousand  yards  of  him.  Five  times 
it  sailed  along  his  line.  At  the  outset  the  firing  of  the  American 
ships  was  inaccurate,  but  it  steadily  improved.  The  firing  of  the 
enemy  was  remarkably  Kid  throughout  the  fight,  his  projectiles 
either  failing  short  or  passing  over  the  vessels  of  his  adversary. 

Early  in  the  action  two  launches  put  out  from  shore  toward  the 
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rta,  apparently  with  the  intention  of  firing  torpedoes.    One 
it.se   the   Americans  sank,  and  the  other  they  disabled  and 
beached.'*     Montojo's  flagship  was  a  particular  target   for  the 
-ican  guns,  and  she  was  one  of  the  first  of  his  vessels  to  be 
K.     Soon  after  the  fight  began  a  shell  exploded  in  her  fore- 
castle, killing  and   wounding  several  men  and  splintering  her 
foremast.     Shortly,  another  shell  set  fire  to  the  crews*  bags  on 
ibc  orlop  deck.     A  third  shell  completely  disabled  her  steering 
gear.    Then  the  stem  of  the  vessel  was  struck  and  nine  men  put 
out  of  action.     Next  the  mizzenmast  fell  bringing  down  the  flag 
and  ensign.     A  shell  expltxied  in  the  officers*  cabin,  covering  the 
bospttal  that  had  been  established  there  with  blood  and  killing  the 
wntmded   seamen.     A  second  shell  ex])lLHled  in  the  animiinition 
roooi,  vhich  was  set  on  fire,  an<l  still  another  shell  exploded  on 
6tck  setting  fire  to  the  ship  at  that  point.     Montojo  fought  his 
vessel    until   she   was  ablaze    from   stem   to  stern.      During  the 
action  he  sIuckI  upon  the  brirlge,  cool  and  selt-ctwtained.    Finally 
be  was  compelled  to  abandon  the  ReUia  Cnstina"     "  The  ship 
bein^  oiit  of  control."  he  wrote,  "  the  hull,  smoke  pipe,  and  mast 
riddled   with  shot  or  confused  with  the  cries  of  the  wounded ; 
half  of  her  crew  out  of  action,  among  whom  were  seven  officers, 
I  gave  the  order  to  sink  and  abandon  the  ship  before  the  magazine 
should  explode,  making  signal  at  the  same  time  to  the  Ctiba  and 
Luson  to  assist  in  saving  the  rest  of  the  crew,  which  they  did. 
aided  by  others  from  the  Duero  and  the  arsenal.     T  abandoned 
the  Cristina,  directing  beforehand  to  secure  her  tlag,  and  accom- 
panied by  ray  staff,  and  with  great  sorrow,  I  hoisted  my  flag  on 
the  cruiser  Isla  de  Cuba.    .After  having  saved  many  men  from  the 
unfortunate  vessel,  one  shell  destroyed  her  heroic  commander, 
Don  Luis  Cadarso.  wlw  was  directing  the  rescue."  "    Tlie  Reina 
Cristina   lost   one    hundred    and   thirty    men    killed    and    ninety 
wounded,   one-half   her   crew :   among   tlie    former    were   seven 
officers,    including    her    captain.      She    was    finally    sunk    and 
abandoned  by  the  S]>aniards. 

Next  to  the  flagship,  the  CasiUla  received  the  hottest  fire.    She 
was  gallantly  fought,  and  after  all  her  ginis  except  one  Iiad  been 


"Rcporls,   70.     I'or  differences   of  opinion   respecting   these   boats   see 
H.   W.  Wilson's,  The  Downfall  of  Spain,  134. 
"Dewey,  A.  M.    The  Life  and  Letters  of  .\dmiral  Dewey.  4^8. 
"Reports,  91-32. 
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put  out  of  action,  that  one  was  still  served  by  her  crew.  Finally] 
having  been  riddled  with  shot  and  set  on  fire,  she  too  was  siinkl 
and  abandoned.  Her  casualties  were  twenty-three  killed  andt 
eighty  wounded,  one  of  her  officers  being*  among  the  former.  The 
Doti  Juan  tie  Austria  was  much  damaged  and  was  set  on  fire; 
the  Isla  de  Luzon  had  tliree  giins  dismounted;  and  the  Marques^ 
del  Ducro  received  severe  injuries. 

At  "j.^iS  ^'  m-.  having  been  informed  that  only  fifteen  round; 
a  gun  for  the  5-inch  rapid-fire  batteries  of  the  flagship  remained, 
Dewey  ordered  the  vessels  to  cease  firing  and  withdraw  from  the 
action,  intending  to  redistribute  the  ammunition  and  confer  with 
his  commanders.    When  he  gave  this  order  he  was  not  aware  that 
his  fleet  had  practically  escaped  injury  and  that  the  major  part 
of   the   Spanish    fleet   had    been    virtually    rendered    useless    for  ^ 
further  fighting.    On  the  withdrawal  of  Dewey.  Montojo  ordered  ■ 
his  vessels  to  retire  into  the  inner  harbor  of  Cavite.  behind  the     ■ 
arsenal  and  there  resist  to  the  last,  and  to  be  sunk  rather  than 
surrender. 

During  the  engagement,  the  batteries  at  Manila  kept  up  a  con- 
tinuous fire,  although  too  far  away  to  do  any  damage  to  the 
American  ships.  Dewey  now  sent  a  messenger  to  the  governor- 
general  to  inform  him  that  unless  the  fire  ceased  the  city  should 
be  shelled.  This  had  the  desired  effect,  and  the  batteries  were 
immediately  silenced.  On  conferring  with  his  commanders, 
Dewey  learned  that  the  information  rcsi>ecting  the  rapid  expendi- 
ture of  ammunition  was  erroneous.  He  therefore,  after  break- 
fasting his  crews,  ordered  tlie  squadron  to  return  to  the  attack. 

This  time  the  ships  approached  the  enemy  from  the  south- 
southwest,  steaming  toward  the  batteries  on  Sangley  Point.  The 
BaJtiniorc  was  in  the  lead,  and  was  followed,  in  order,  by  the 
Olymfyia,  Raleij^h.  Boston.  Concord,  and  Petrel"  Only  the  shore 
batteries,  and  the  ship  Don  Antonio  dc  Vlloa  which  lay  inside 
Sangley  Point  were  in  condition  to  participate  in  the  second 
engagement.  The  Reina  Crudina  and  Costilla  were  burning  in 
the  outer  harbor  of  Cavite.  The  Don  Juan  de  Austria,  Isla  de 
Cuba,  Isla  de  Luson,  and  Marques  del  Ducro,  together  with 
several  other  vessels,  were  in  the  inner  harbor  behind  the  Cavite 
arsenal.  The  second  fight  began  alxjut  11  a.m.  and  continued 
until  12.30  p.  m. 
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When  the  orrlcr  to  renew  the  battle  was  (jivcn  by  Dewey,  the 
Balthn*>re,  happening  at  the  time  to  be  chasing  a  British  merchant 
ffaip.  was  two  miles  nearer  the  enemy  than  the  otlier  ships  of  the 
■  i":;'*ron.  and  was  therefore  able  to  eng-age  him  first.  Taking-  a 
i.-.';iiion  twenty-eight  hundred  yards  off  Sangley  Point  she  opened 
ire  with  her  starboard  broadside  upon  the  shore  batteries  and  the 
Don  Antonio  de  Ultoa.  Going  dead  slow,  she  gradually  reduced 
her  distance  to  twenty-two  hundred  yards,  and  having  obtained 
the  range  stopped  her  engines.  She  inflicted  much  damage  before 
the  rest  of  the  ships  came  to  her  assistance.  Tlie  batteries  were 
speedily  silenced  and  the  UHoa,  having  received  several  shots  on 
tile  water  line,  went  down,  her  flag  flying,  the  survivors  of  her 
crew  escaping  to  the  shore.  Her  loss  was  eight  men  killed  and 
ten  wounded,  her  captain  and  two  other  officers  being  among  the 
former.** 

Early  in  the  fight  the  Concord  was  sent  around  Sangley  Point 
to  destroy  the  Isla  dc  Mindoitao,  a  transport.  Arriving  within 
twenty-five  hundred  yards  of  that  vessel,  she  opened  fire,  and  the 
crew  abandoned  their  ship  almost  immccfciately.  Soon  the 
^{inUanao  was  a  mass  of  flames.  In  the  meantime  the  Petrel  had 
entered  the  outer  bay  and  had  begun  firing  on  the  ships  ia  the 
inner  harbor,  whose  masts  were  visible  above  the  government 
boildings  at  Cavite.  She  had  fired  only  two  or  three  shots  when 
the  Spanish  flag  on  the  arsenal  sheers  was  hauled  down,  and  a 
white  fUig,  a  sign  of  surrender,  was  run  up.  The  Petrel  at  once 
lignalled  the  news  to  Dewey,  who  on  receiving  it  ordered  his 
ships  to  cease  firing.  The  second  engagement  came  to  an  end 
with  this  order. 

Already  Montojo  had  directed  the  vessels  in  tlie  inner  harbor 
to  be  sunk.  "  Tlicre  remained,"  he  said,  "  the  last  recourse  to  sink 
our  vessels,  and  we  accomplished  this  operation,  taking  care  to 
save  the  flag,  the  distinguishing  pennant,  tlie  money  in  the  safe, 
ihc  portable  arms,  the  breech  plugs  of  the  guns,  and  the  signal 
cOfJes.  After  which  1  went  with  my  staff  to  the  Convent  of 
Santo  Domingo  de  Cavite  to  be  cured  of  a  wound  received  in  the 
left  leg,  and  to  telegraph  a  brief  report  of  the  action/'  *' 

**  According  to  the  Spanish  account  the  Uiloa  was  sunk  in  the  first 
igcmcnt.     Sec  Reports,  y7,^  75.  Q^-  ^   ,  ,^  ^ 
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When  a  party  of  men  from  the  Petrel,  under  orders  to  burn 
the  Spanish  fleet,  arrived  in  the  inner  harbor,  it  found  the  Isla 
df  Cuba,  Isla  de  Luson  an<l  Don  Juan  de  Atistria  aground  and 
full  of  water.  It  set  fire  to  these  ships  and  to  the  Marques  del 
Duero  and  General  Leso.  A  second  parly  burned  llie  Velasco, 
A  third  party  brought  off  the  two  tugboats  Raptdo  and  Hercules 
and  three  launches."  The  hydrographic  survey  vessel  Argos 
was  also  burned.  The  coast  survey  ship  Manila,  on  the  request 
of  some  Spanish  officers,  was  spared.  At  5.20  p.  m.  the  Petrel 
got  under  way  to  join  the  flagship.  By  the  evening  of  May  1, 
the  squadron,  having  literally  complied  with  its  orders  to  capture 
the  Spanish  vessels  or  destroy  them,  had  completed  its  work  and 
lay  at  anchor  off  Manila. 

The  total  loss  on  board  the  S|>anish  fleet  was  one  hundred  and 
sixty-one  men  killed  and  two  hundred  and  ten  wounded.  iAjnong 
the  killed  were  eleven  officers.  Admiral  Montojo  was  wounded  in 
the  leg.  Six  men  were  killed  and  four  wounded  in  the  shore 
batteries.  Tlic  total  loss  of  the  fleet,  three  hundred  and  seventy- 
one  men,  was  one-fourth  the  number  engaged,  almost  if  not  quite 
the  heaviest  loss  ever  inflicted  in  a  squadron  action.  Not  a  man 
was  killed  on  board  the  American  ships,  and  only  nine  wounded, 
and  those  but  slightly. 

The  Spanish  lost  twelve  vessels  sunk  and  burned,  and  two 
captured;  and  they  had  three  shore  batteries  silenced.  Tlie 
Americans  lost  not  a  vessel.  So  had  was  the  marksmanship  of  the 
enemy  that  Dewey's  fleet  was  in  practically  as  good  fighting  trim 
at  the  end  of  the  battle  as  at  the  beginning.  The  Concord  had 
not  been  hit.  and  the  Raleigh  and  Petrel  but  once  each.  Tlie 
Boston  was  hit  four  times,  and  the  Olympia  a  half  dozen  or  more 
times.  Tlie  Baltimore  received  most  injury,  being  struck  by  five 
shots.  A  ventilator,  a  gtm,  a  bunker,  and  the  exhaust  pipe  of 
her  starlxwrd  bli>wer  were  damaged.  One  shot,  the  first  tliat 
struck  the  vessel,  exploded  some  ammunition,  slightly  injuring 
two  officers  and  six  men — ahnost  the  only  casualties  on  board  the 
fleet. 

The  unequal  damage  inflicted  by  the  two  squadrons  is  in  large 
part  ascribable  to  the  poor  marksmanship  of  the  enemy  and  to 
the  sufjeriority  of  the  American  fleet,  which  had  the  advantage 
over  hs  antagonist  in  tonnage,  number  of  men,  and  number  and 
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it  oi   g\ui<.    Ir  the  first  engagement,  which  practically  tlectded 
battle,   six   American  and  seven   Spanish  ships  participated. 
total  tonnage  of  the  American  ships  was  19,000  tons,  and 
the  Spanish   11,500  tons.     The  total  number  of  men  on  the 
icrican  ships  was  1611,  and  on  the  Spanish  1497.     Dewey's 
IS,  counting  only  the  larger  ones,  were  53  in  nnnibcr,  Montojo's 
Dewey's  largest  were  ten  8-inch  gims,  and  Montojo's  seven 
.2-inc!i  guns.     Tlie  superiority  of  the  Americans,  however,  was 
i^what  reduced  by  the  Spanish  shore  batteries,  mounting  six 
or  more  guns.    Only  one  of  these  appears  to  have  played  much 
in   iJie  first  engagement."     If  we  count  the  Spanish  forces 
shore.  Montojo's  men  exceeded  Dewey's. 

On  the  morning  of  May  2  the  fleet  returned  to  Cavite  where 

now  established  its  headquarters.     A  landing  party  was  sent 

lore  to  destroy  tlie  batteries  at  Sangley  Point  and  Caiiacao ; 

the  cable  to  Hong  Kong  was  cut,  since  the  governor-general 

rel    Dewey   tlie   use  of   it.     On   the   3d   the   Spanish   forces 

Lcuated  the  Cavite  arsenal  and  the  Americans  took  possession. 

►n  the  same  day  the  Rtilrii^h  and  Boston  received  the  surrender 

\i  the  fortifications  at  the  entrance  of  Manila  Bay  and  destroyed 

ir  ^ns.    As  it  was  impracticable  for  Dewey  to  guard  and 

ibsist  prisoners,  he  paroUed  them  and  permitted  them  to  make 

icir   way  to  Manila.     He  also  sent  the  woimded  Si>aniards  to 

ifanila.  with  their  surgeons  and  nurses,  under  a  flag  of  truce, 

^lard  of  marines  was  stationed  at  Cavite  to  protect  the  public 

:ny.    On  the  afternoon  of  the  5th  the  McCuUoch  was  sent 

Hong-  Kong  to  cable  home  an  account  of  the  work  of  the  fleet, 

hich  duty  was  performed  by  Lieutenant  Brumby  on  the  7th, 

it  a  week  after  the  battle." 

Tlie  news  of  the  glorious  victory  aroused  much  enthusiasm  in 

[the  United  States,  and   Dewey  at  once  became  'the  hero  of  the 

ilion.     President  McKinley  made  him  a  rear-admiral  and,  in 

(the  name  of  the  American  people  thanked  him,  his  officers,  and 

,his   men   for    their  great   achievement.     On    May    10,   by    joint 

•csoKition.  Congress  tendered  its  thanks  to  him  and  his  squadron ; 


"  Ncescr,  R.  W.  Statisdcal  and  Clironological  History  of  the  United 
[States  Navy,  i,  250-251.  The  numbers  of  men  engaged  arc  from  Mr, 
[jCceser's  book.    Sec  also  Reports,  72,  109. 
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and  on  Jnne  3  it  voted  to  liiin  a  sword  of  honor,  and  to  his  officers 
and  men  bronze  medals.  On  March  2,  1899,  it  revived  the  jjradc 
of  admiral,  previously  filled  by  only  Farragut  and  Porter,  and  on 
the  same  day  Dewey  was  promoted  to  the  new  rank.  All  his  chief 
officers  were  advanced  from  two  to  ten  nnml>ers  in  their  respective 
grades  for  eminent  and  conspicuous  conduct  in  battle. 

HaviuR"  destroyed  the  Spanish  fleet  and  made  himself  master 
of  Manila  Day.  Dewey  turned  his  attention  to  Manila,  which 
was  well  defended  by  more  than  thirty  ^ns,  thirteen  of  them 
larger  than  tlie  largest  giins  of  the  American  fleet."  and  by  some 
ten  thousand  Spanish  troops.  He  feU  able  to  capture  the  city  as 
soon  as  his  ammunition  was  replenished ;  but,  since  he  had  not 
sufficient  means  to  hold  it,  he  decided  to  await  the  arrival  of  rein- 
forcements from  home.  On  May  13  he  wrote  as  follows  to  the 
Secretary  of  the  Navy :  "  I  can  take  Manila  at  any  moment.  To 
retain  ix)ssession  and  thus  control  Philippine  Islands  would 
require,  in  my  best  judgment,  well-equipped  force  of  5000  men."  " 

Soon  after  the  battle  of  Manila  Bay  the  commodore  and  the 
g-ovemor-greneral  agreed  that  neither  should  open  fire  uix>n  the 
other,  and  henceforth  the  American  ships  were  free  to  move 
about  off  Manila  without  risk  of  being  fired  on  by  the  fortifications 
of  the  capital.  To  prevent  the  enemy  from  receiving  supplies, 
Dewey  established  a  strict  blockade  off  Manila,  the  maintenance 
of  which  was  Iiis  principal  duty  during  the"  three  months  that  he 
patiently  waited  for  reinforcements.  Tlic  squadron  established 
itself  at  Cavite,  where  it  fitted  out  a  repair  shop  and  naval  deixH. 
It  was  kept  in  touch  with  the  government  at  Washington  by 
means  of  the  McCuUoch  and  Nanshan,  which  were  used  as  dis- 
patch boats  to  ply  between  Cavite  and  I  long  Kong.  The  prize 
transport  Manila  was  commissioned  and  added  to  the  fleet.  On 
May  12  the  gimboat  CaJiao  was  taken  while  attempting  to  nm 
the  bl<x:kade,  and  she  also  was  commissioned.  On  Jimc  2i>  the 
McCuUoch  captured  the  Spanish  gunboat  Leyte,  which  was  re- 
turning to  Maniln  with  a  load  of  refugees. 

For  some  weeks  after  the  battle  of  Manila  Bay,  Dewey  s 
position  in  the  Philippines  was  by  no  means  secure,  and  he  was 
greatly  embarrassed  by  several  trying  circumstances.  About  the 
middle  of  June  a  Spanish  fleet  of  twelve  vessels  under  Admiral 
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Lta,  considerably  stronger  than  Dewey's  fleet,  sailed  from 
for  the  Philippines  by  ^vay  of  the  Suez  Canal.  On  the 
ival  of  Caniara  in  the  islands,  the  naval  superiority  would 
to  the  Spanish,  unless  in  the  meantime  the  Americans  should 
■tvinforced.  Dewey  planned,  in  case  tlie  Spanish  fleet  arrived 
»rc  his  reinforcements,  to  leave  Manila  Bay  and  sail  east- 
^Kard  to  meet  them  and  then  return  and  figj^ht  the  enemy.  The 
destruction  of  Cervera*s  fleet  at  Santiago  caused  the  recall  of 
ihat  of  Camara  after  it  had  passed  tliroiiph  the  Suez  Canal,  and 
thereby  removed  one  of  Dewey's  annoyances. 
Another  source  of  trouble  was  tlie  Filipino  insurgents.  The 
irrcction  against  Spanish  rule  in  the  islands  that  began  in 
was  greatly  encouraged  by  Dewey's  victory.  On  May  19, 
Emilio  Aguinaldo,  an  exiled  leader  of  the  insurgents, 
ned  to  Cavite  on  board  the  McCuUoch  and  at  once  put  new 
life  into  the  insurrection  by  organizing  an  army  and  government. 
He  received  encouragement  from  I>ewey  who  furnislied  him  with 
arms,  but  who  refused  to  cooperate  with  him  or  to  bind  the 
-Xmerican  government  to  support  him.  It  was  not  long  before 
Liinaldo  and  his  followers  began  to  einbarrass  tlie  Americans. 
'ith  accurate  prevision  of  the  future,  Dewey  wrote  as  follows 
July  26:  "  Merritt's  most  diffiadt  problem  will  be  how  to 
lI  with  insurgents  under  Aguinaldo,  who  has  become  aggressive 
and  even  threatening  toward  our  army."  " 

Soon  after  the  battle  of  Manila  Ray  Japan  and  the  leading 
rUropcan  nations  sent  one  or  more  ships  to  the  bay  to  protect 
leir  interests  in  the  Philippines. 

The  receipt  at  Washington  of  the  news  of  Dewey's  victory 
May  1  found  the  government  unprepared  to  meet  the  emergency 
It  had  arisen  in  the  Philippines.  With  much  energy  and  dis- 
patch, however,  it  immediately  made  arrangements  to  send  out 
a  land  force  and  several  naval  vessels.  Two  months  elapsed 
before  the  first  reinforcements  arrived  at  Cavite.  In  expectation 
if  their  arrival  Dewey  sent  the  Baltimore  to  Cape  Engafio  to 
)nvoy  them  to  port.  On  June  30  the  little  fleet  consisting  of  the 
riser  Charleston,  Captain  Henry  Glass,  and  three  army  trans- 
ports, reached  their  destination.  On  her  way  out  the  Charleston 
ktoppcd  long  enough  at  the  Ladrone  Islands  to  seize  the  coaling 
tation   of   Guam.     She   was  loaded   with   ammunition   for  the 
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squadron.  On  July  17  the  second  expeditionary  force,  and  on  the 
30th  ihc  third,  arrived  at  Cavitc.  The  commander  of  the  Ameri- 
can army,  Major-general  Wesley  Mcrritt,  reached  Cavite  on  the 
25th.  On  August  4  the  squadron  was  further  strenp^thcned  by 
the  arrival  of  the  ironclad  monitor  Monterey  and  the  collier 
Brutus.  The  military  forces  in  the  Philippines  were  then  regarded 
as  quite  sufficient  to  hold  Manila.  Dewey's  long  period  of  anxious 
waiting  was  about  to  come  to  an  end. 

Hemmed  in  by  the  fleet  and  by  Merritt's  army  and  the  army  of 
the  insurgents,  the  Spaniards  were  in  a  critical  position.  Their 
food  had  been  reduced  chietiy  to  rice  and  horse  flesh,  the  supply 
of  which  however  was  abundant,  Aguinaldo  had  cut  off  part 
of  their  supply  of  water,  and  much  sickness  prevailed  in  the  ciU\ 
Tlieir  troops,  regular  and  irregidar,  numbered  about  thirteen 
thousand.  The  American  land  forces  numbered  about  ten  ■ 
thousand,  and  the  insurgents  about  fifteen  thousand.  The  arrival 
of  the  MofUcrey  shifted  the  advantage  in  calibre  of  ginis  to 
Dewey^  as  she  carried  two  12-inch  and  two  lO-inch  guns,  while 
the  largest  Spanish  cannon  were  four  9.5-inch  breech-loading* 
rifles. 

The  Spanish  were  still  anxious  to  prevent  the  bombardment 
of  their  city,  and  the  Americans  wished  if  possible  to  capture  it 
without  a  useless  destruction  of  life  and  property.  With  this  in 
view  informal  negotiations  were  conducted  by  Dewey  with  the 
governor-general,  by  means  of  the  Belgian  consul,  in  the  latter 
part  of  July."  On  August  7  Dewey  and  Merrilt  sent  a  joint 
note  to  the  governor-general  notifying  him  that  operations 
against  Manila  might  l)egin  within  forty-eight  hours,  and  asking 
him  to  remove  liis  non-combatants.  He  replied  that  he  had  no 
places  of  refuge  for  them.  On  the  9lh  the  American  commanders 
demanded  the  peaceful  surrender  of  the  city  and  of  the  armed 
forces  therein,  urging  the  governor-general  to  prevent  a  useless 
sacrifice  of  life.  *'  Every  consideration  of  humanity/'  they  said, 
"  makes  it  imperative  that  you  should  not  subject  your  city  to 
the  horrors  of  a  bombardment."  **  The  governor-general  asked 
that  time  be  given  him  to  consult  his  home  government,  but  his 
request  was  peremptorily  refused.  He  now  let  it  be  known  that 
ihe  honcjr  of  Spain  and  the  .Spanish  army  would  be  satisfied  with 


J 


*  .McClurc's   Magazine   (New  York),  vii,  171-183. 
**.^nnual  Reports  of  the  War  Department  for  1898.  i,  47. 


Orient  in  Recent  Years. 


103 


ted  battle  and   that   he   would   make  only   a   nominal 
ICC,"      The    American    commanders,    however,    took    no 
i,  and  prepared  their  forces  for  a  stuhborn  fight  shouhl  it 
©rfered  them. 

A  combined  attack  of  the  army  and  navy  was  planned  for  the 
th,  and  the  navy  was  disappointed  that  it  did  not  then  occnr. 
however  needed  more  time  for  preparation,  and  the  13th 
\y  fixed  upon.  About  nine  o'clock  in  the  morning  of  that 
day  the  army  and  navy  began  to  move  toward  Manila,  the  navy 
fteaming^  over  from  Cavite.  The  army  advanced  to  the  southern 
jKiburbs  of  the  city,  marching  in  two  divisions,  one  a>mmanded 
General  Greene  and  the  other  by  General  MacArthur.  The 
il  ships  of  the  navy  were  assigned  various  duties.  The 
\ro  served  as  the  flagship  of  General  Merritt.  The  Cailao  and 
Berceto  (a  captured  tug)  stood  close  in  shore  -to  support  the 
under  Greene.  The  Monterey,  Boston,  Charleston,  Balti- 
re  and  McCuUoch  took  positions  covering  the  defenses  of  the 
dty  to  the  northward  of  Malate,  situated  on  the  coast  in  the 
«outheni  suburbs.  The  Olymf^ia.  with  Dewey  on  board,  RaJcigh 
anil  Petrel  covered  the  defenses  at  MaJate.  distant  therefrom 
about  three  thousand  yards. 

At  about  10  a.  m.  the  three  last  named  vessels  and  Greenes 

troops  opened  fire  upon  Malate.    The  fort  at  that  point  fired  but 

a  ihiRle  shelly  and  the  forts  to  the  northward  did  not  fire  at  all. 

■her  did  Dewey's  ships  to  the  northward   fire.     The  troops, 

..ever,  encountered  some  resistance.    At  about  10.30  a.  m.  the 

fviM/Htf,  Raleigh  and  Petrel  ceased   firing,  and  Greene's  men 

tnok  possession  of  the  fort  at  Malate.    Both  divisions  of  the  army 

*w  advanced  on  Manila,  and  about  eleven  o'clock  a  white  flag 

A  displayed  at  the  southwest  bastion  of  the  city  wall,  a  signal 

it  the  Spanish  had  surrendered. 

Soon    Lieutenant    T.    M.    Bniniby    representing    Dewey,    and 

icntcnant-Colonel    C.    A.    Whitticr    representing    Merritt   went 

ihore.  Brumby  taking  with  him  the  Olymfyici's  largest  flag,  which 

intended   should    displace   the    Spanish    colors.     These   two 

?rs  were  soon  followed  by  Merritt  who  proceefled  to  die  palace 

tlie  governor-general  to  confer  with  him.     .'\t  3  p.  m.  Dewey's 

lips  anchored  ofl^  Manila,  and  an  hour  later  the  Second  Oregon 
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:wcy,   144;    Proceedings  of  the  U.  S.  Naval  Institute,  xxv,  304. 


I04 


The  American  Navy  in  the 


Reia^ment  was  landed  to  serve  as  a  provost  guard.  About  five 
o'clock  the  American  and  Spanish  generals  si^ed  preliminary 
terms  of  capitulation,  and  shortly  thereafter  the  Spanish  colors 
on  the  sea  front  were  hauled  down,  and  the  flag  of  the  victors 
was  hoisted  by  Lieutenant  Brumby,  and  was  saluted  with  twenty- 
one  guns  from  each  ship  of  the  squadron.  Before  the  close  of 
the  day  a  considerable  army  of  American  soldiers  were  within 
the  city,  and  a  party  of  army  generals  had  dined  in  the  palace 
vacate<l  hy  the  governor-general  and  had  smoked  their  cigars  in 
tlie  loft\'  rooms  of  viceroyalty.  hung  with  splendid  old  portraits 
of  Spain's  rulers  in  the  Philippines," 

The  navy  suffered  no  losses  of  any  kind.  The  army  had  five 
men  killed  and  forty-three  wounded.  The  loss  of  the  Spanish 
nuist  have  been  much  greater.  The  Americans  captured  some 
thirteen  thousand  prisoners,  twenty-two  thousand  small  arms,  ■ 
ten  million  rounds  of  ammunition,  about  seventy  pieces  of  modem 
artillery,  several  hundred  ancient  bronze  pieces,  an  elalxjrate  forti- 
fication of  the  Vauban  type  with  nearly  three  miles  of  parapet, 
an  outer  line  of  field  defenses  nearly  seven  miles  in  length,  a 
city  of  alx)ut  three  hundred  thousand  inhabitants,  and  nine  hun- 
dred thousand  dollars  of  public  money." 

On  the  day  after  the  surrender  a  commission  composed  of 
American  and  Spanish  officers,  Captain  B.  P.  Lamberton  repre- 
senting the  navy,  settled  the  final  terms  of  capitulation,  and 
General  Merritt  issued  a  prr^clamation  establishing  a  military 
government  over  Manila.  Dewey  at  once  raised  the  blockade 
and  opened  the  city  to  commerce.  He  appointed  Captain  Henry 
Glass  captain  of  the  port,  who  soon  cleared  away  the  obstructions 
in  the  Fasig  River  placed  there  by  the  Si)anish,  and  reestablished 
the  lights  and  aids  to  navigation.  On  August  i6  Merritt  received 
a  cablegram  containing  the  text  of  President  ^^cKinley's  proc- 
lamation directing  a  cessation  of  hostilities,  which  he  at  once 
published. 

On  August  21  President  McKinley  cabled  congratulations  to 
Dewey,  as  follows:  *' Receive  for  yourself  and  the  officers, 
sailors,  and  marines  of  your  command  my  thanks  and  congratu- 


"  Reports,  iig;  Stickncy.  J.  L,  Life  and  Glorious  Deeds  of  Admiral 
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latioas  and  those  of  the  nation  for  the  gallant  conduct  all  have 
t^in  50  conspicuously  displayed."  *  The  Spanish-American  War 
a  ihc  Philippines  was  at  an  end. 

IV.  1 

Cmep  Ev'EXTs  Since  tub  Spanish-American  War.  1898-1910. 

By  ihe  treaty  of  peace  which  brougiit  to  an  enil  the  Spanish- 
.Vmerican  War  the  United  States  acquired  the  Philippine  Islands. 
This  acquisition  liad  a  far-reaching  effect  on  the  navy  in  the  East 
Ifldies  and  the  Far  East.  The  navy  was  now  provided  with  a 
permanent  base  for  operations  in  Asiatic  waters,  and  was  rendered 
in  a  measure  independent  of  the  naval  facilities  at  Hong  Kong, 
^tang^hai.  and  Yokohama.  The  duties  of  the  Asiatic  squadron 
were  greatly  increased,  and  as  a  result  its  size  was  much  aug- 
incntecL  To  the  old  center  of  its  activities,  (^ina-Japan.  was 
added  a  new  center,  the  Philippine  Islands. 

To  meet  the  changed  conditions  on  the  Asiatic  station,  the 
squadron,  in  1900,  was  divided  into  two  divisions:  the  northeni 
V|uadron,  for  service  in  the  northern  waters  of  the  station ;  and 
Ihe  southern  squadron,  for  service  in  the  Pliilippines.  In  the 
following  year  each  division  was  given  a  squadron  commander. 
Id  1907.  in  accordance  with  the  Navy  Departments  policy  of 
concentrating  its  fleets,  the  Asiatic  and  Pacific  squadrons  were 
consolidated  iaio  the  United  States  Pacific  Fleet,  with  head- 
<|uarters  at  San  Francisco.  The  new  fleet  consisted  of  three 
squadrons  and  two  torpedo  flotillas.  Two  squadrons  and  one 
Aotilla  were  stationed  in  Asiatic  waters. 

Tlie  commander.s-in-chief  of  the  Asiatic  squadron,  their  prin- 
cipal flagships,  and  their  periods  of  service,  from  1898  until  1907, 
were  as  follows : 

Admiral  George  Dewey.  Olympia,  1898-1899. 

Captain  A.  S.  Barker.  Oregon,  1899. 

Rear  Admiral  J.  C.  W'atson,  Baltimore  and  Brooklyn,  1899-1900. 

Rear  Admiral  G.  C.  Remey,  Baltimore,  n)oo-i902. 

Rear  Admiral  Frederick  Rodgers,  Nezo  York,  T902. 

Rear  Admiral  Robley  D.  Evans.  Kentucky,  1902-1904. 

Rear  Admiral  P.  H.  Cooper,  lVisco9tsin,  1904. 


■  Qtiotcd  in  J.  L.  Stickncy's  Life  and  Glorious  Deeds  of  A<lmiral  Dewey, 
p.  ii6l 
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Rear  Admiral  Yates  Stirling,  IViscousin.  1904-1905. 

Rear  Admiral  William  I*"olgcr,  Balttviorc,  1905. 

Rear  Admiral  C.  J.  Train,  Ohw,  1905-1906. 

Rear  Admiral  W.  A.  Brownson,  IVest  Virginia,  1906- 1907. 

After  the  Spanish-American  War  Cavite  became  the  principal 
naval  station  of  the  squadron  in  the  Philippines.  Here  were 
situated  repair  shops,  storehouses,  officers'  quarters,  barracks,  and  ■ 
a  temporary  naval  hospital.  The  station,  however,  was  deficient  " 
in  many  particulars,  most  especially  in  docking  facilities  and  , 
requisites  for  repairing  the  larger  vessels.  In  1905,  however,  ■ 
it  was  employing  more  than  three  thousand  men.  In  that  year  ^ 
a  permanent  naval  hospital  was  constructed  at  Caiiacao,  about  a  , 
mile  from  Cavite.  In  1899  headquarters  for  the  marines  in  the  ■ 
Philippines  were  established  at  Cavite.  and  during  that  and  the 
two  fullowing  years  small  detachments  of  marines  were  detailed  as 
guards  and  garrisons  at  no  less  than  nineteen  places  in  the 
archipelago.**  Coaling  stations  were  tnaintained  at  Cavite,  Isabela 
de  Rasilan,  Cebu,  and  Polloc. 

Before  1898  the  Spanish  had  beg^n  the  construction  of  a  naval 
station  at  Olongapc*  in  Subic  Ray,  a  situation  regarded  by  them 
as  superior  to  Cavtle  in  Manila  Bay.  Soon  after  the  ratification 
of  the  treaty  of  peace,  the  establishment  of  a  naval  base  in  the 
Philippines,  adapted  to  the  defense  of  the  islands,  came  up  for 
consideration.  Admiral  Dewey  and  several  naval  boards  reported 
that  Olongapo  was  the  proper  place  for  a  g^reat  naval  station. 
Tlie  army  recommended  Cavite.  For  several  years  this  diflPcrence 
of  opinion  caused  a  deadlock,  and  Congress  failed  to  make  a 
selection.  In  1905,  however,  that  body  appropriated  upwards  of 
a  million  dollars  toward  the  improvement  of  Olongapo,  and  in 
the  following  year  the  Dewey  drydock  was  established  there. 
In  the  meantime  the  success  of  the  Japanese  in  their  war  with 
Russia,  and  their  naval  supremacy  in  Asiatic  waters,  somewhat 
modified  the  strategic  problems  involved  in  the  defense  of  the 
Philippines.  In  1909  a  joint  army  and  navy  board  recommended 
the  maintenance  of  a  small  docking  and  repair  station  at  Olongapo 
and  the  establishment  of  the  main  base  for  the  Pacific  at  Pearl 
Harbor,  Hawaii.  This  recommendation  has  been  aj)proved  by 
the  Secretary  of  the  Navv. 


I 


*  CoHum,  R.  S.     History  of  the  U.  S.  Marine  Corps,  382. 
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effect  of  the  Spanish-.Ajnerican  War  and  the  events 
iiately  succeeding  it  on  the  size  of  the  Asiatic  squadron  may 
seen  from  the  following  figures  giving  the  number  of  vessels 
the  squadron  on  January  i,  for  the  six  years  1898-1903: 
6;  1899.  30;  1900,  35;  1901,  52;  1902,  48;  1903.  28.  The 
increases  made  in  1899-1901  were  caused  by  the  Philippine 
rtion  and  the  relief  expeditions  to  Peking.  For  the  four 
following  the  insurrection,  which  came  to  an  end  in  1902, 
average  number  of  vessels  in  the  squadron  was  twent>'-six, 
4any  of  the  vessels  added  to  the  fleet  during  the  insurrection  were 
Jl  g^nnlitjat*^  aiiapted  for  hlrx^kade  duties. 
It  is  probably  too  early  to  write  a  full  account  of  the  Philippine 
"ivsurrection  and  the  relief  of  the  foreign  legations  at  Peking. 
Many  of  the  requisite  documents  still  lie  buried  in  the  official 
archives,  and  are  more  or  less  inaccessible  to  students.  The  Navy 
Department  has  been  somewhat  negligent  in  publishing  the  reports 
of  its  officers,  and  some  of  its  officers  have  been  negligent  in 
reporting  their  operations.  It  is  possible,  however,  to  describe 
the  work  of  the  navy  in  China  and  the  Philippines  in  a  more  or 
less  f^cncral  and  cursory  way.  This  much  only  will  be  here 
attempted. 

The  Philippine  insurrection  l)egan  on  February  4,  1899.  with 
an  attack  by  the  insurgents  on  the  American  line  outside  of 
Manila.**  Thence  it  spread  over  Luzon,  and  thence  to  the  islands 
to  the  southward  thereof.  The  leading  part  in  the  war  was  of 
course  played  by  the  army,  and  ilie  minor  part  by  tlie  navy.  The 
work  of  the  latter  service  consisted  chiefly  in  maintaining  a 
blockade  of  the  ports  and  coasts  of  the  archipelago,  in  shelling 
the  fortifications  of  the  enemy,  in  taking  possession  of  captured 
towns,  in  sending  ashore  landing  parties  to  aid  the  army,  in  con- 
ducting exploring  expeditions  around  the  coasts  and  through  the 
.lands,  in  convoying  army  transiwris,  and  in  disembarking  troo|>s. 
In  1899  the  navy's  most  important  operations  were  conducted 
near  Manila,  on  the  west  and  north  coast  of  Luzon,  and  in  the 
lands  of  Panay,  Cebii  and  Mindanao.  In  the  engagements 
;ar  Manila  in  February  and  March,  1899.  Dewey's  vessels  in 
bay  frequently  shelled  the  insurgents  on  shore,  and  cooperated 


•For  the  Philippine  insurrection,  see  R.  W.  Neeser's  Statistical  and 
Chronological  History  of  the  United  States  Navy,  vol.  ii,  pp.  268-281,  468- 
4^1:    Jind  the  references  there  given. 
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with  the  army  with  excellent  resuHs.  A  small  detachment  of| 
marines,  under  Ensign  Cleland  Davis,  advanced  with  the  troops! 
under  General  MacArthur  and  foug^ht  with  ^reat  gallantry.  On' 
March  4  a  party  that  was  sent  ashore  at  Malabon  to  take  some' 
photopraphs  showing  the  effect  of  gim-fire,  had  a  lively  skirmish 
with  the  enemy.  About  the  middle  of  June  nine  ships  cooperated 
with  the  army  in  a  movement  near  Cavite,  during  which  a  party 
of  ninety  men  from  the  Helena  and  Monadnock  landed  and 
rendered  valuable  assistance.  On  October  3  a  detachment  of] 
sailors  and  marines  jjarticipated  in  the  general  advance  of  the 
army  toward  Imus.  Five  days  later  a  force  of  three  hundred 
fifty-six  marines,  under  the  command  of  Lieutenant-Colonel 
George  F.  Elliott,  attacked  the  insurgents  near  Kovalcta,  and 
captured  the  town.  The  insurgents  had  eleven  men  wounded. 
This  was  the  last  important  operation  of  the  navy  near  Manila 
in  1899. 

To  the  northward  the  principal  naval  operations  were  in  Subic 
Bay  and  Lingayen  Gnlf  and  at  Vigan.  On  Septeml>cr  14  the 
Charleston.  Captain  G.  W.  Pigman,  bombarded  a  fort  in  Subic 
Bay  and  landed  a  detachment,  which  took  possession  of  it  and 
destroyed  its  guns.  Later  in  the  same  month  the  Monterey, 
Charleston,  Con<ord,  and  Za^ro  were  operating  in  the  same 
waters,  and  under  the  cover  of  their  guns,  a  detachment,  com- 
manded by  Lieutenant  J.  D.  McDonald,  went  ashore  and  destroyed 
one  of  the  enemy's  cannon.  In  December  the  Oreg_on  and  Balti- 
more took  possession  of  the  navy-yard  at  Olongapo.  and  a  ■ 
marine  force  was  stationed  in  the  town  as  a  garrison.  f 

The  campaign  in  Lingayen  Gulf  began  in  March,  when  the 
Baltimore  shelled  some  of  the  enemy's  works.  In  September  the 
Paragua  engaged  the  enemy  from  the  gulf  and  silenced  his  fire, 
and  in  November  five  gunboats  and  a  transport  covered  the 
landing  of  General -Wheaton's  army  at  San  Fabian. 

The  capture  of  Vigan,  on  the  northwest  coast  of  Luzon,  was  one 
of  the  important  operations  of  the  year.  On  November  26,  after 
the  Oregon,  Callao,  and  Samar  had  driven  the  insurgents  from 
their  trenches  about  three  miles  from  \'igan,  a  detachment  con- 
sisting of  one  hundred  ninety-two  sailors  and  marines,  under  the 
command  of  Lieutenant-Commander  Alexander  McCracken,  was 
landed.  Its  movements  on  reaching  the  beach  are  thus  described 
by  its  commander. 
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"  The    column   was  formed,   with  the  marines  as  an  advance 
'd,  tliey   having:  been  landed  first  and  deployed,  and  started 
irds   \'igan.     There  was  no  opposition,  and  nearly  all  the 
displayed  white  flags.    As  we  nearcd  Cavayan,  where  an 
lencan  flag  had  bt-en  hoisted  on  the  church  tower,  a  delegation, 
ing   the    American  flag  and  white  flags,  caine  towards  us, 
drums  to  attract  our  attention ;  it  proved  to  be  the  chief 
of   the  town,   who  expressed  their  gratification  at  our 
rival,  and  a  desire  to  have  us  take  possession  of  the  country. 
itrenchnients    were  discovered   as   we  approached  Vigan,  but 
:\  were  deserted. 

When  we  arrived  on  the  outskirts  of  Vigan  we  were  met  by 
kilas  that  contained  Mr.  A.  Sonnichsen  and  civil  officials  from 
.  i^Tin.  T)h\\  came  out  to  tell  us  that  the  President  of  tlie  Pro- 
nnce  with  all  the  officials  were  at  the  Bishop's  palace  to  welcome 
ss  to  Vigan.  Soon  after,  a  brass  band  of  native  musicians  met 
05,  and  was  placed  at  the  head  of  the  column.  The  streets  were 
lined  "With  people  who  carried  white  flags  and  cheered  loudly 
lor  the  Americans. 

"  L^pon  our  arrival  at  tlie  Plaza  we  found  the  Presidente  Pro- 
vincialy  Mr.  Mariano  Acosta,  and  the  other  ofHcials,  drawn  up  in 
Snc  in  front  of  the  Bishop's  palace  to  welcome  us.  The  Presidente 
presented  a  letter  of  welcome  in  English,  which,  with  a  list  of 
the  officials,  was  forwarded  to  you  immediately.  The  American 
flag  was  hoisted  over  the  Bishop's  palace,  the  battalion  presenting 
arms,  at  1.2  o'clock  noon  by  the  tower  clock  in  the  Plaza.  We 
were  also  met  by  many  Spanish  prisoners,  who  met  us  with  every 
sign  of  joy.  The  battalion  was  quartered  in  the  barracks  lately 
deserted  bv  the  insurgent  troops,  but  was  later  on  in  the  after- 
noon transferred  to  more  suitable  quarters  in  the  Bishop's  palace. 
.  .  .  The  Presidente  was  directed  to  administer  his  office  as 
before  our  arrival,  exce[>t  that  grave  cases  were  to  be  referred  to 
the  Commanding  Officer."" 

On  ihe  following  day  McCrackcn  made  a  reconnaissance  to  the 
eastward  of  Vigan,  and  discovered  an  insurgent  outpost  with 
which  he  exchanged  several  shots.  He  also  cut  the  telegraph 
wires  leading  into  the  interior,  and  he  .^ent  the  captured  Spanish 
prisoners  to  the  Oregon.  On  the  arrival  of  a  company  of  U.  S. 
infantry,  on  the  28th,  he  turned  the  town  over  to  the  commander 
of  the  troops,  and  withdrew  his  forces. 

■  U.  S.  Navy  Department,  Bureau  of  Na\'tgation,  Files  202555. 
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In  the  latter  part  of  the  year  several  vessels  patrolled  the  north] 
and  nortliwest  coast  of  Luzon.  On  September  14  the  Montcrty] 
and  Concord  captured  two  schooners  at  Aparri.  In  December  thcj 
JVheclitig  and  Paitay  were  cooperating  with  the  army  on  the] 
northwest  coast. 

To  the  southward  of  Luzon  the  most  important  naval  opera- 
tions in  1899  were  at  Panay,  whose  capital  Iloilo  was  the  second] 
port  in  the  archipelago.     In  the  capture  of  this  port  the  ^a^^^l 
vessels  Boston,  Captain  G.  F,  F.  Wilde,  and  Petrel,  Commander 
C.   C.   Cornwcll,  cooperated  with  a  division  of  the  army  under 
General  Miller.    On  February  10,  Miller  addressed  an  ultimatum      > 
to  the  insurgents  at  Iloilo  demanding  their  withdrawal  before  ■ 
sunset  of  the  following  day  and  forbidding  them  to  erect  addi-     ' 
tional  defenses  under  penalty  of  bombardment.    On  the  morning  ^ 
of  the  nth  they  began  to  improve  their  defenses ;  and  the  Soj/a»B 
and  Petrel  opened  fire  on  tliem,  and  forced  them  to  abandon  their     ' 
guns  and  retreat.    A  landing  party,  drawn  from  both  vessels  and     1 
commanded  by  Lieutenant  A.  P.  Niblack.  of  the  navy,  now  wentfl 
ashore,  took  possession  of  the  enemy's  intrenchments,  and  occupied 
the   town.      In  these  operations   the   .\mericans   lost   one   man  j 
wounded  ;  the  loss  of  the  Filipinos  was  probably  slight.     The  I 
enemy  attempted  to  fire  the  town  before  abandoning  it,  l>ut  by 
the  prompt  action  of  Niblack  this  was  prevented.    The  American, 
British  and   German   consulates  and   the  Filipino  and   Chinese 
quarters,  however,  were  humed.     After  holding  the  city  for  an 
hour,  Niblack  turned  it  over  to  General  Miller,'' 

On  Februan'  20  Commander  Cornwell.  having  received  orders 
from  Wildes  to  lake  possession  of  Ccbu,  the  capital  of  the  island  of 
the  same  name,  sailed  from  Iloilo,  with  the  Petrel,  for  that  town. 
Reaching  his  destination  on  the  following  day,  he  sent  word  to 
the  local  authorities  that  he  would  be  glad  to  considt  with  them 
respecting  the  occupation  of  Cebu.  A  few  hours  later  a  committee 
came  on  board  the  Petrel,  and  Cornwell  read  to  it  the  proclama- 
tion of  President  McKinley  setting  forth  the  beneficent  objects 
of  the  American  government  in  behalf  of  the  Philippines,  and 
urged  it  to  consider  the  itselessness  of  offering  resistance  and 
the  saving  of  life  and  property  that  would  be  effected  by  a  peaceful 
surrender.  On  the  22d  the  authorities  sent  a  representative  to  the 
Petrel  to  say  that  they  would  make  no  resistance,  but  that  they 
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to  register  a  protest  ag-ainst  the  action  of  the  Americans. 
landing  party,  under  the  command  of  Lieutenant  J.  H.  Bull, 
went  ashore  and  hoisted  the  American  flag,  which  was 
5i}iited  by  the  Petrel  with  twenty-one  gims.  On  the  return  of 
party.  Comwell.  accompanied  by  Bull  and  two  orderlies,  landed 
d  met  Seiior  Flores,  the  governor  and  commander-in-chief  of 
island,  at  the  governor's  house.  He  now  assumed  charge 
the  jarcyvemment ;  and  he  informed  the  governor  that  he  would 
glad  to  have  his  assistance,  that  he  would  retain  in  oflSce  such 
flflfirtals  as  desired  to  remain,  and  that  he  would  guarantee  as  far 
i£  possible  individual  liberty  to  the  citizens  and  the  protection  of 
tficir  propcrU'.  He  appointed  a  collector  of  customs  and  a  captain 
trf  the  port,  and  caused  the  American  flag  to  be  hoisted  on  the 
vernment  house,  where  he  established  his  headquarters.  He 
tained  possession  of  the  town  until  relieved  of  his  duties  by  an 
officer  of  the  army." 

In  addition  to  the  occupation  of  Hoilo  and  Cebu,  several  other 
val  operations  took  place  in  1899  in  this  part  of  the  archipelago. 
October  the  Concord  bombarded   the  town  of  Tigbanan,   in 
ilo  Straits,  and  prevented  the  enemy   from  crossing  between 
ay  and  Negros.    Assisted  by  several  other  vessels,  she  also 
bardcd  the  town  of  Bonati  and  compelled  the  enemy  to  aban- 
it-     In  November  the  Concord  shelled  a  town  on  Carabao 
land.     In  December  the  Cotuord,  Paragua  and  El  Cano  cap- 
red   the  town  of  Romblon,  situated  on  an  island  of  the  same 

north  of  Panay. 
Several  vessels  in   1899  operated  to  the  southward  of  Panay 
and  Cebti.     In  March  the  Boston  rcconnoitered  Zamboanga  and 
c  Sulu  Islands,  and  a  few  weeks  later  the  Concord  and  Petrel 
voyed  some  Spanish  gunboats  from  Zamboanga  to  Manila, 
rom  June  to  December  the  Castinc  cruised  in  the  Sulu  Islands 
ith  a  view  to  the  prevention  of  uprisings  among  the  natives  and 
to  cooperation  with  the  army.    On  November  16  the  Casiifie  and 
Ofula,  aided  by  some  friendly  natives  and  Moros,  captured  the 
wn  of  Zamboanga,  and  two  days  later  Commander  S.  W.  Very, 
of  the  Castinc,  received  the  surrender  of  the  province  of  Zam- 
boanga. 

The  record  of  prizes  taken  by  our  vessels  in  the  insurrection 
very  incomplete.     Among  the  captures  in  1899  were  the  two 
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Filipino  steainers  Taaletw  and  Munda^a.  The  Americans  that 
year  lost  the  gunboat  Urdancta,  Naval  Cadet  \V.  C.  Wood,  which 
was  destroyed  by  the  insurgents  at  Orani,  Luzon,  Tlic  Charles* 
ton  was  wrecked  on  a  coral  reef  off  Kanii^uin  Island,  all  her 
officer?  and  men  being  saved.  In  April  the  insurgents  captured 
at  Baler,  Luzon,  Lieutenant  J.  C.  Gilmore  and  fourteen  men. 

The  operations  of  the  navy  in  the  Philippines  during  1900  were 
of  the  same  general  character  as  those  of  the  previous  year.  The 
duties  of  the  smaller  vessels  in  preventing  illicit  trade,  however, 
seem  to  liavc  been  even  more  exacting  than  formerly.  Ttte 
principal  fields  of  naval  activity  had  now  shifteil  to  the  neighbor- 
hood of  OIongapo»  to  Southern  Luzon,  and  to  the  islands  of 
Samar  and  Lcyte.  Only  the  more  imi>ortant  operations  of  the 
navy  for  this  year  will  be  here  mentioned. 

In  January  Commander  H.  Knox,  in  the  Princeton,  took  pos-^ 
session  of  the  Rantan  group  of  islands,  and  in  April  Commander 
E.  H.  Gheen,  in  the  Marietta  captured  Baler,  Luzon.  In  Febru- 
ary, March,  and  April  parties  of  marines  made  several  expeditions 
and  captured  or  destroyed  several  towns  near  Olongapo,  In 
a  skirmish  with  the  enemy  on  February'  16,  the  marines  had  two 
men  killed.  In  the  same  month  a  part>'  under  Lieutenant  J.  H. 
Gibbons  resmed  and  recaptured  in  Southern  Luzon  ten  Ameri- 
cans, four  hundred  and  sixty  Spanish  officers  and  soldiers,  and 
several  priests,  merchants  and  Filipinos.  In  May  the  Pampan^a 
landed  a  force  of  men  and  captured  a  town  in  the  island  of  l^>'te. 
In  the  summer  the  most  important  movements  of  the  nav>'  were  in 
Samar,  Panay,  and  Mindanao,  where  the  enemy's  entrenchments 
were  frequently  shelled.  During  1900  more  than  sixty-five  small 
vessels,  chiefly  bancas  and  proas,  were  taken  by  the  American 
ships. 

From  January,  r90i,  until  April  i,  1902.  when  the  insurrection 
in  the  Philippines  came  to  an  end.  more  than  twenty-five  engage- 
ments or  hostile  movements  look  place  in  which  the  navy  partici- 
pated. The  principal  fields  of  its  activity  were  southern  Luzon  and 
Samar.  In  January,  t<x>i.  one  of  the  boats  of  the  Don  Juan  df 
Austria  captured  twelve  prisoners  near  Donsol,  southern  Luzon. 
In  March  the  Vicksburg  cooperated  with  the  army  in  the  capture 
of  General  .\guinaldo.  From  November,  igoi,  to  March,  H)02, 
parties  of  marines  had  frequent  engagements  in  Samar,  which 
resulted  in  considerable  loss  to  the  enemy. 
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Among  the  vessels  that  made  detailed  reports  of  naval  opera- 
tions, is  the  Don  Juan  de  Austria,  Commander  T.  C.  McLean. 
In  January.  1901,  she  was  cmisinp  off  southern  Luzon  and  the 
adjacent  islands.  A  brief  extract  from  the  report  of  her  com- 
manr!<^r  will  serve  to  g^ve  some  notion  of  the  work  i^rfonned  by 
the  vessels  on  the  blockade  during-  the  insurrection : 

Jan.  21.  Proceeded  from  Roco  Engano.  Burias  Island  to  Donsol,  Luzon, 
with  47  bags  of  rice  seized  by  the  Arayat.  Turned  the  rice  over  to  army 
for  storage  at  Donsol. 

Jan.  22.  Left  Donsol  in  early  morning;  patrolled  the  cast  coast  of 
Burias,   stopped   at   Claveria  and   anchored   at   San   Pascual,    Port   Busin. 

Jan.    ^-24.  Examining    town,    and    vicinity    of    San    Pascual    and    ad 
jaccnt    waters   and   obtaining  various  information.     A   list   of  boats   and 
oirn<rs  belonging  to  San  Pascual  is  enclosed  herewith. 

Jan.  35.  Left  Port  Busin.  Patrolled  coast  of  Burias,  overhauling  native 
boats  Off  Claveria  overhauled  the  Parao  Gonsaiito,  returning  to  San 
Pasctaal  with  license  just  obtained  at  Donsol.  Interrogation  of  master  of 
pQfao  resulted  in  his  confirming,  umntemionally,  my  suspicions  in 
regard  to  the  real  conditions  at  Oaveria  and  San  Pascual.  Ostensibly, 
Irfrausc  of  his  haWng  two  bags  of  rice  on  board  and  because  of  his  im- 
probable statements  in  regard  to  having  paid  money  in  addition  to  fines, 
at  Donsol,  the  master  of  the  Parao  wa.s  held  on  board  this  ship  for 
funhcr  examination,  which  proved  to  be  of  great  service.  The  Parao 
and  crew  were  allowed  to  proceed  to  San  Pascual. 

In  the  evening  brought  the  ship  to  anchor  off  Donsol.  tn  the  night 
tent  the  steam  launch  in  charge  of  Cadet  Allen  Buchanan,  U.  S.  N.,  with 
armed  boat's  crew  in  an  expedition  to  Pillar  with  an  army  officer,  seven 
-  rs.  and  three  native  guides.  The  object  of  this  expedition  was  the 
irc  of  an  insurgent  captain.  The  expedition  was  very  well  managed 
by  the  army  officer,  Lieut.  Cole,  U.  S.  V..  and  failed  only  because  the 
insurgent  captain  had  gone  to  Cariguran  that  day.  .  . 

Jan.  28.  About  three  o'clock  in  the  morning  sent  the  troops,  the  scouts, 
anil  an  armed  party  of  sailors  ashore  in  the  steam  launch,  two  cutters 
and  a  whale  boat.  Steam  launch  and  ist  cutter  mounting  Colt  automatic 
gan9,  boats'  crews  armed  with  rifles.  Ensign  John  Halligan,  U.  S.  N.,  in 
charge  of  boats  and  landing  party  of  sailors.  Asst.  Surgeon  J.  A.  Murphy, 
\J.  S.  N-,  was  the  medical  oflicer  of  the  landing  party,  troops  and  sailors. 
The  object  of  this  expedition  was  to  capture  General  Ramon  F.  Santos 
who  was  in  charge  of  the  district,  and  receiving  supplies  of  rice,  money, 
etc  brought  off  by  boats  to  Maringondon  Santos  esca|>ed,  but  his 
adjatant  was  captured.  The  adjutant  had  a  paper  signed  by  Santos,  giving 
h»m  a  short  leave  of  absence.  Tn  the  skirmish  actions  an  insurgent  oflficer, 
mounted,  was  killed,  also  several  others,  and  some  were  wounded.  No 
ca!>tialties  on  our  side.** 

The  anti-foreign  movement  in  China  that  culminated  in  the 
boxer  uprising  of  1900  caused  serious  disturbances  as  early  as 
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1898.**  In  the  fall  of  that  year  several  foreign  governments 
responded  to  the  call  of  their  ministers  at  Peking  for  protection. 
The  government  at  Washington  sent  Lieutenant  Ehitton  and 
eighteen  marines  to  Peking  to  act  as  a  guard  to  the  American 
legation  there.  After  the  excitement  quieted  down,  the  marines 
were  withdrawn. 

Early  in  igoo  the  demonstrations  against  foreigners  were 
renewed,  and  the  Navy  Department  found  it  expedient  to  augment 
its  force  in  Giinese  waters.  In  May  the  foreign  ministers  again 
appealed  for  protection  and  several  occidental  governments  at 
once  responded.  A  company  of  American  marines,  fifty-six  in 
number,  under  the  command  of  Captain  B.  H.  McCalla,  of  the 
navy,  was  dispatclied  from  Taku  to  Peking.  This  company  was 
the  first  of  the  foreign  detachments  to  enter  the  city.  Its  com- 
mander, McGilla.  shortly  returned  to  Tientsin,  leaving  the  men 
under  the  conmiand  of  Captain  J.  T.  Myers. 

Early  in  June  the  situation  at  Peking  became  still  more  critical, 
comumnication  with  Tientsin  was  cut  oflf,  and  the  legations  were 
threatened  with  attack.    The  various  foreign  governments  main- 
taining diplomatic  representatives  in  China  prepared  to  send  for- 
ward a  relief  expedition.     Soon  McCalla  had  a  detachment  of 
marines  numbering  one  hundred  twelve  men  ready  to  join  the 
allied   forces.     On  June   10  an  international  army  composed  of 
British,  Americans.  Japanese,  Italians,  and  Austrians  left  Tientsin 
for  the  capital,  and   it   was  shortly  joined   by   detachments  of 
Gennans,  French,  and  Russians.    Tlie  entire  force  numbered  two 
thousand  and   sixty-six  officers  and  men,  and  was  commanded 
by  a  British  vice-axlmiral,  Sir  Edward  Seymour.    The  expedition 
met  with  considerable  opposition,  and  at  the  end  of  ten  days  it 
was  still  forty  miles  from  the  capital,  having  reached  Lang-fang. 
Here,  finding  the  railway  useless,  possessing  insufficient  means 
for  an  extensive  campaign,  encumbered  by  more  than  two  htmdred 
wounded  men,  and  entirely  cut  off  from  communication  both  in 
ihc  front  and  rear,  it  decided  to  fall  back  to  Tientsin.    It  retreated 
as  far  as  the  imperial  arsenal,  situated  a  few  miles  from  that 
ctt)*,  which  it  captured,  and  there  halted  and  awaited  rcinforcc- 

"FoT  the  operations  of  the  navy  in  the  Boxer  uprising,  sec  R.  W. 
S«aer'«  SUlisUcal  and  Chronological  History  of  the  United  States  Navy, 
**  ii.  «76-2T^  and  the  references  there  given;  Mrs  S.  P.  Conger's 
i-cMcn  inn  China*  24-39.  9>i59;  and  R-  S.  Collum's  History  of  the 
U.  S.  llsriae  Cocps  aio-*427. 
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"''rits.  In  this  expedition,  the  Americans  displayed  great  gal- 
Ui.lrv,  losing  four  men  killed  and  twenty-eipht  wounded,  among 
tike  latter  being  McCalla,  who  was  wounded  three  limes. 

During  the  advance  and  retreat  of  Se\inour's  expedition,  the 
-'.t'.intirm  at  Tientsin  had  hecome  critical.  The  foreign  settlement 
7,. Li.  thrt'atened,  and  the  commtmication  between  the  city  and 
Taka  was  internipted.  It  was  necessary  for  the  allies  to  obtain 
possession  of  Tientsin  and  its  environs  before  again  attempting 
ttit  relief  of  Peking.  On  June  22  one  hundred  thirty  American 
marines,  under  Major  L.  W,  T.  Waller  and  a  Russian  force 
more  than  three  times  as  large  made  an  unsuccessful  effort  to 
rrlieve  the  foreigners  at  Tientsin,  and  were  surrounded  and  almost 
oretpowercd.  The  marines  lost  four  men  killed  and  seven 
wounded.  Two  days  later  the  allies,  two  thousand  strong  fought 
their  way  to  the  foreign  settlement  outside  the  walled  city,  and  on 
Ihc  following  day  relieved  Seymour  and  McCalla  at  the  imperial 
arsenal. 

The  alh'es  next  turned  their  attention  to  the  walled  city,  which 
vas  occupied  by  Chinese  troops.  On  July  9  they  assaulted  the  right 
Hank  of  the  enemy,  losing  forty-five  men  and  inflicting  a  loss  of 
about  fiv^  hundred.  Four  days  later  they  made  a  general  attack, 
blew  in  the  south  gate  of  the  city,  and  entered  and  took  possession 
of  Tientsin.  In  the  first  attack  the  Americans  were  represented 
by  Waller  and  his  marines,  and  in  the  second  by  three  hundred 
forty-eight  marines  under  the  command  of  Colonel  R.  L.  Meade 
and  two  battalions  of  infantry'  under  the  command  of  Colonel  E.  H. 
Lisciim.  The  latter  officer  and  Captain  A.  R.  Davis  of  the  marine 
corps  were  killed.  On  the  death  of  Liscum,  Meade  succeeded  to 
the  command  of  the  .Americans.  Both  officers  and  men  fought 
with  great  bravery  in  these  actions.  The  loss  of  the  marines  was 
twelve  killed  and  fifty-seven  wounded. 

Conrmunication  with  the  legations  had  now  been  cut  off  for 
several  weeks,  and  the  l>elicf  had  become  general  that  the  ministers 
and  other  foreigners  in  Peking  had  been  killed.  Under  these  cir- 
cumstances, the  allies  planned  to  collect  an  army  of  eighty  thou- 
and  trcx>ps  before  marcliing  u[>on  Peking.  The  American 
government  contemplated  sending  some  eighteen  tliousand  men 
to  Qiina.  and  it  selected  General  Adna  R.  Chaffee  to  command 
them.  While  the  allied  forces  were  being  concentrated  at  Taku 
2nd  Tientsin,  information  was  received  from  the  American  min- 


114 


N  THE  Orient. 


1898."  ^-^     •--    ■'^  :  reign  population  at  Peking 

respom  ^     .    .■  cs  jcr'on  would  prevent  a  general 

The  f  ,..  ..        "*:s  news  a  relief  expedition,  con- 

eighti  ^^:-    .  -er-can.  British,  Japanese,  Russian, 

lcg:ati  ..     x'"''-=^--    It  *^ft  Tientsin  on  August  4, 

wen  . ;.    .,  7-i<:n^  and  relieved  the  imprisoned 

!■  ^  v'i    •u.TTes  in  this  expedition  numbered 

ren  ^---   commanded   by   Major   W.    P. 

its  ^,     ^y    ,vi::  :t'ti  men. 

ay  ^    •  ^  -••■■*•■  ■■'''"*''  ^*^  soon.    From  June  19  to 

01  ..,v:'   ji'^vst  daily,  and  from  the  latter  date 

n  ^         -^vxN^  >everal  severe  attacks.   The  dctach- 

I  ..      «-    -^  .:;'«-ler  Myers  occupied  a  strategic  posi- 

t:'^'::  .'I'  the  city  wall,  where  it  established  a 

ivc-    **-^iitedly  attacked  by  greatly  superior 

^  ^     xv.i^x'ns  temporarily  driven  from  the  wall, 

..  t-'.'  /^-vHlged,  and  was  still  holding  this  vital 

...v    ,-;.r'v.    On  July  3  it  made  a  brilliant  sortie 

-  ..:'v  cJLptured  several  gims  and  standards.    Its 

^  ^^t  Hj*  seven  killed  and  fourteen  wounded, 

^   ^    .-.TV     vSs  commander,  Myers,  was  wounded. 

,f -.HT-^^^v^i  of  the  insurrection  in  the  Philipf>ines  and 

,.-»;:•?;  I"  Lliina,  the  navy  settled  down  to  the  per- 

,«v'  v  shiiies.    In  the  Philippines,  however,  sporadic 

^    .    -V  :M>urgents  at  times  engaged  its  attention.     In 

^  ^..   -atrolling  the  coast  of  Mindanao  and  the  Sulu 

•  .i>  Aiding  the  army  in  suppressing  illicit  trading. 

s\v.  u  naval  detachment  in  cooperation   with   the 

"     ,  ..-o.  *cver;i!  of  the  enemy's  cottas  by  assault  at  Mount 

^a'\!-     I"  ^^'*'*  ^^^^  "^  ^**^  t'l^  battleship  sciuadron  in 

.\-\\  (ho  world  visited  the  Philii>pines  and  the  Far 

,1^  v«.\vivet!  with  most  lavish  hospitality. 
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A  SHORT  METHOD  OF  CALCUT-ATING  THE  ZENITH 

DISTANCE. 
By  H.  B.  Goodwin. 


m 


t 


IS  a  leading  characteristic  of  the  St.  Hilaire  method  of  lading 
off  position  hnes  by  means  of  "  calculated  altitudes,"  which  is 
now  coming  into  very  general  use.  that  it  readily  lends  itself  to 
the  employment  of  tabular  methods,  whereby  logarithmic  calcu- 
lation is  either  altogether  dispensed  with  or  very  greatly  sim- 
plified, as  the  case  may  be. 

Such  a  method,  devised  by  Lieut.  Radler  de  Aquino,  of  the 
razilian  Navy,  was  described  at  length  in  the  Proceedings  not 
g  since.  In  the  year  1910  Admiral  Garcia  Mansilla.  of  the 
Argentine  Navy,  published  a  volume  of  tables  with  the  same 
object  in  view,  and  more  recently  Captain  Guyou,  of  the  French 
Navy,  has  brought  out  a  compendious  work  of  the  same  nature. 

In  each  case  the  method  followed  presents  novel  and  ingenious 
features  of  its  own,  but  probably  the  most  simple  and  easily 
intelligible  work  of  the  kind  is  that  produced  by  Mr.  F.  Ball,  a 
val  instructor  in  the  British  Navy.  In  this  comprehensive  work 
r.  Ball  gives  the  altitude  corresponding  to  each  complete  degree 
of  latitude  and  of  hour  angle  between  the  values  of  o*"  and  60° 
both  of  latitude  and  declination,  the  argument  declination  pro- 
ceeding also  by  single  degrees.  And  since  in  working  by  the 
St-  Hilaire  process  the  computer  can  take  as  his  point  of  de- 
parture any  position  not  far  removed  in  latitude  and  longitude 
from  the  dead  reckoning  values,  it  is  easy  by  a  simple  process  of 
adjustment  to  obtain  a  point  such  that  latitude  and  hour  angle 
may  each  be  represented  by  a  complete  degree.  No  interpolation 
is,  therefore,  required,  except  for  the  odd  minutes  of  declination, 
which  again  is  simplified  by  the  use  of  a  table  specially  designed 
for  the  purpose. 

It  happens,  however,  that  a  set  of  tables  planned  upon  such 
an  elaborate  design  as  this  is  necessarily  somewhat  bulky,  and  that 
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the  consequent  expense  of  production  places  it  beyond  the  reach 
of  mariners  in  general,  and  it  has  occurred  to  the  writer  thai  there 
might  perhaps  be  room  for  a  voUimc  of  tables,  which,  proceeding 
generally  uix)n  the  lines  followed  by  Mr.  Ball,  would  be  of 
smaller  dimensions,  and  consequently  be  more  generally  accessible 
to  seamen. 

The  general  idea  upon  which  the  proposed  table  would  be  based 
is  this:  In  the  triangle  of  position  PXZ,  P  is  the  pole,  Z  the 
zenith  and  X  the  place  of  the  body  obsen'ed.  Let  us  suppose  that 
f,  the  colatitude,  and  h,  the  hour  angle,  are  regarded  as  constant, 
and  that  z  is  the  zenith  distance  corresponding  to  a  given  value 
of  p,  the  polar  distance.  Let  p  be  increased  by  a  certain  amount 
(A^).  and  let  z^  be  the  zenith  distance  corresponding  to  the  new 
value  of  the  polar  distance  for  the  constant  values  c  and  h. 

Then  by  Taylor's  theorem. 


I 


d'^ 


Let  us  suppose  that  z  has  been  calculated  and  tabulated  for 
given  values  of  p^  c,  h,  and,  for  the  present  leaving  out  of  con- 

d2 


sideration  the  third  term  of  the  expansion. 


let  ~^  (A^)be  denoted 
dp 


by  Correction  A,  and  let  ^  --%  sin  i'(A/)'  be  indicated  by  Correc- 

dp 

lion  B. 

Then 

We  will  assume,  then,  that  —    \    -»  sin  i'  have  been  calculated. 

dp         dfr 

It  will  be  convenient  to  give  the  results  in  the  form  of  logarithms. 
Thus 

log^==log^+log(A^). 

log  5=log  J  J^^  sin  r-h2  log(A/»), 


the  logarithms  of  ^  and  of  \  ^\  sin  i 
dp  dp 


being  taken  from  the  pro- 


posed table,  and  that  of  (A/»)   from  the  ordinarj'  table  of  loga- 
rithms of  numbers. 

Taking  into  account  only  these  two  terms  of  the  series  it  will 
be  sufficient  to  tabulate  for  each  8°  of  declination,  so  that  by 


Short  Method  of  Calculating  Zenith  Distance.     119 


:it)ding  only  0°,  8**,  16**,  24*  North  and  South,  we  should  cover 

whole  range  of  declination  from  28°  N.  to  28°  S.,  thus  effecl- 

a  very  great  saving  in  the  size  of  the  volume  of  tables  neces- 

al  the  expense  of  a  very  little  additional  trouble  in  calculation. 


It  will  first  be  necessary  to  obtain  expressions  for  ^  and 

dp 


dp' 


dz 

To  Find  an  Expression  for^-  . 

dp 

From  the  triangle  PXZ  we  have 

cos  h  sin  c  sin  />  =  cos  z  —  cos  p  cos  c. 
Differentiating, 

dz 

COS  h  sin  c  cos  i>  =  —  sin  5  -r-  +  sm  ^  cos  f , 

dp 

.'.  sinr  5^  r^cos  c  sin  />  — sin  r  cos^  cos  A, 
dp 


=:cos  c  sin  /» —  sin  r  cos  p 


cos  JT— cos/^  cos  c 


sin  p  sin  c 

—  cos  c  sin°  p + cos  c  cos'  p — cos  p  cos  z 
~  €\\ip 

•    dz  _  CQSc— cos  j»COSg  —  (.QsPYZ 
'  dp  sin  ^  sin  5 


To  Find  an  Expression  for  -—, . 

dp 


iSince  -f  =cosX 
dp 


V  -  =  —sin  A  — - 
dp^  dp 


We  have,  therefore,  to  find  an  expression  for 


dX 

dp 


In  the  triangle  PXZ  the  formula  connecting  A',  p,  h,  c  is 
cot  f  sin /> = cot  X  sin  A  +  COS  A  cos /». 

tfferentiating, 

cot  c  cos  /» =  —  cosec*  X  =^   sin  A  —  cos  /i  sin  ^, 
dp 

/.  ^  =-sin"  XcosecACcotf  cos^+cosAsin/>), 


=:-sin'x("^^"^^^  -^coihsinpy 
\      sin  /i 
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Substituting  this  value  in  the  formula  above. 


and 


d  z        ■  s  V  col  c  cos  p    ,      ^  u    ■     .\ 
dir  sin  A  '^ 


logforCorfi  =  los  ^^+los(*sin  i') 
dp 


With  regard  to  the  alfjebraic  sigfns  of  A  and  B,  Correction  A 
is  additive  for  actual  polar  distance  greater  than  tabular,  sub- 
tractive  for  polar  distance  less,  so  long  as  the  angle  X  lies  in  the 
first  quadrant. 

The  rule  is  reversed  when  A'  is  greater  than  90**,  and  the  cosine, 
tlierefore.  becomes  negative.  This  can  only  occur  in  tlie  excep- 
tional case  when  latitude  of  place  is  of  same  name  as  the  declina- 
tion, and  smaller  in  amount.    Correction  B  will  be  always  additive. 

The  Method  of  Tabulation. 

The  arguments  of  the  table  will  be  three  in  number,  viz-, 
declination :  proceeding  by  differences  of  8"  from  0**  to  24*^ ;  the 
latitude,  by  single  degrees  froni  o**  to  60'' ;  the  hour  angle,  by 
differences  of  single  degrees,  i.  e.,  of  4  minutes  of  time. 

The  quantities  tabulated  would  also  be  three  in  number,  viz,, 
the  zenith  distance,  corresponding  to  the  tabulated  values  of 
declination,  latitude  and  hour  angle. 

The  logarithm  for  Correction  A,  which,  as  has  been  shown,  is 
simply  L  cos  X. 

The  logarithm  for  Correction  B,  obtained  from  the  expression 
given  above. 

The  Adjustment  of  the  De.\d  Reckoning  Position. 

It  is  a  feature  common  to  tables  of  this  nature  that  the  point 
worked  from  upon  the  chart,  that  is,  the  point  of  origin  for  the 
intercepts,  should  be  such  that  its  latitude  is  an  even  degree.  The 
longitude  of  the  point  also  must  be  such  as  to  give  for  the  hour 
angle  an  even  degree,  or  4  minutes  of  time. 

In  the  case  of  the  latitude,  no  difficulty  occurs,  and  it  is  only 
necessary  to  select  the  degree  nearest  to  the  D.  R.  latitude.  To 
find  the  longitude  the  following  artifice  is  adopted : 

Find  the  hour  angle  of  the  body  at  Greenwich,  I.  e.,  in  the  case 
of  the  sun  the  Greenwich  apparent  time,  and  express  this  hour 
angle  in  arc. 


• 


I 
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i'o  this  apply  such  an  amount  of  arc.  adding  if  the  longitude 

cast,  sublractin^'^  if  it  is  west,  as  will  make  the  hour  angle 

Iting  an  exact  degree,  the  amount  of  arc  so  applied  being  as 

far  as  possible  to  the  D.  R.  longitude. 

The  arc  thus  applied  will  be  the  longitude  of  the  position  from 

hich  to  work. 

The  following  example  will  serve  to  illustrate  the  procedure : 

In  D.  R.  position  lat.  28"  47'  N.  longitude  z'j''  3'  W.,  when 

Irccnwich  apparent  time  was  3**  47™  32",  an  altitude  of  the  sun 

■a5  observed.     Find  the  latitude  and  longitude   from  which  to 
Work.    The  latitude  is  29°  X.    For  the  longitude, 


Greenwich  apparent  time  (in  arc) 
Subtract  


5^:  53; 

26"  S3' 


Hour  angle 30* 


00 


Thus  26"  53'  W..  differing  from  the  D.  R.  longitude  by  10', 
?s  the  exact  value  of  2**  for  the  hour  angle. 


Description  of  Tables  I  and  IT. 
To  illustrate  practically  the  method  proposed,  two  specimen 
tables  are  appended.  For  each  tabic  the  hour  angle  2*^  is  adopted. 
Table  I  gives  the  values  of  the  zenith  distances  and  of  the  angle 
PXZ  for  declinations  o*,  8**  and  12^  of  same  name  as  latitude, 
and  for  each  degree  of  latitude  from  0°  to  30°,  It  has  not  been 
thought  necessar\'  to  proceed  to  higher  latitudes  than  30^  because 
the  higher  the  latitude  the  more  exact  are  the  results  furnished  by 
the  method.  The  latitudes  0°  to  30°,  therefore,  supply  a  sufficient 
Ltcst. 

^K  In  Table  II  are  given  the  logarithms  for  the  calculation  of 
^BDrrections  A,  B  and  C  for  the  three  values  of  the  declination, 
^fxcept  that  in  the  case  of  declination  8°  the  logarithm  for  C  is 
f>niittcd,  since  this  value  of  the  declination  would  only  be  included 
^^  the  tables  under  the  system  where  Correction  C  is  left  out  of 
^■ccount,  the  computation  being  effected  by  the  use  of  Corrections 

A  and  B  only. 

^.    It  should  also  be  mentioned  that  although,  for  greater  clearness 

^^  exposition,  the  value  of  the  angle  A'  is  shown  in  Table  I,  this 

^actual  value  is  not  really  necessary,  the  value  of  L  cos  X,  given 

in   Table   II  as   the   "Log  for  Cor  A"  being  all   that   is   re- 

luired.     By  adding  the  column  of  zenith  distances  to  Table  II, 


^H           122    Short  Method  of  Calculating  Zenith  Distance.        ^^H 

^H            therefore,  we  should  be  able  to  dispense  with  Table  I  and  give^H 

^^^^       all  the  necessary  details  in  a  single  table.                                                   H 

^^^H              Practical  Rules  for  the  Use  of  Tables  I  and  II.              ■ 

^^^H         To  obtain  a  required  zenith  distance  by  means  of  the  tables  we      ■ 

^^^^      should  proceed  as  follows :                                                                      fl 

^^^H                                           FOR  correction  a.                                           ■ 

^^^^"          Find  the  difference,  expressed  in  minutes,  between  the  polar      H 

^H           distance  of  body,  measured  from  the  elevated  pole,  and  the  nearest      M 

^^M            tabular  value.                                                                                                  H 

^^^B                                                          TABLE                                                               H 

^^^^H                       Zenith  Distances  and  Vai.uks  of  the  Angle  X.                         ^M 

^^^^^                                                     Hour  Angle                                                             ^| 

1    1 

DwUiution  oo. 

DeclinaiionB^  (Umename).    Declination  ia°(uni*nan6).         ^| 

Zeii.I>l«l. 

Angl«  X. 

Zta,  DUl.     1     Aagta     X.         Zen.  D\»u 

Ansk   X.            H 

30*    </ 
30     I 
30      4 
30      8 
30    143 

30      22.5 

90**    0' 
88      0 
86      0 
84       I 
82      2 
80      4 

30**  57' 
30    41  5 
30    28 
30     16 
30      5'5 
29    57 

1 
103*  33'  ;  32°      6' 
loi     40    ;   31    43.5 
99    45     :    31     22 
97    49    1   31       2 
95    51        30    44 
93    S3        30    27.5 

10Q°  49"           ■ 
108      3          ■ 

106    16        ^M 
104  27       ■ 

102    35          H 

100    41          ^M 

■ 

30    32-5 
30    44 

30  57 

31  12 
31    a8.5 

78      7 
76    12 
74    «8 
72    25 
70    34 

29    50 
29    45 
29    42 
29    41 
29    41 

91     53 
89    53 
87    52 
85    51 
83    49 

30     12. 5 
29    59.5 
29    48 
29    38 
29    30 

94    51           H 

31  46.5 
3a      6 
3a    27 

32  50 

33  13.5 

68    45 
66    58 
65     13 
63    30 
61     49 

29    44 
29    48 

29  54 

30  1.5 
30    11 

8[    48 
79    48 
77    48 
75    49 
73    50 

29    24 
29    20 

29    "7  5 

29    17 
29    18 

80    41            1 

^1 

■     ^ 

33  39 

34  5 

34  33 

35  2 
35    32 

60    10 
58    3.^ 
56    59 
55    27 
53    57 

30    22.5 
30    35. 5 

30  50 
3i      6.5 

31  24.5 

71     54        29    21.5 
69     59        29    26. s 
68      5       29    33.5 
66    13       29    42 
64    22       29    52-5 

76    37           H 

^1 

37  43 

38  17.5 

52     29 
51      4 
49    40 
48     19 
47      0 

31  44 

32  5 

32    24.5 

32  51 

33  16.5 

62    33    1   30      4  5 
60    46    !  30    18.5 
59      3     !   30    34.5 
57    21        30    51-5 
55    41     '   31     10.5 
1 

64    49            H 

■    s 

38  53.5 

39  30 

46    75 

40  45. 5  1 

41  ^-5 

1 

44    li 
43     14 
42      3 
40    54 

33  43 

34  " 

34  395  ) 

35  10      1 
35    41      ' 

54       4        31     30.5 
$2     28        31     53 
50    56        32     16 
49     25        32     41 
47    56    ^    33      7 
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TABLE  U. 

m 

Logarithms  roR  Calculation  of 

CORKECTIOHS 

W 

Hour  Angle  a**- 

^ 

}          Decltnaiion    o°. 

Dccliiutiun  ffi  ( 

lamm  name). 

DcclinaiioD 

11^  |ume  nanicr).                   ^| 

tog 

Loc 

Lttgfor 

LOK 

Los 

i«c 

Log 

|Lo«for 

aw  A. 

for  Cor  0 

Cor  C. 

for  Cor  A. 

for  Cor  B. 

for  Cor  A. 

for  Cor  B. 

]  Cor  C. 

.... 

6.4013 

9.36976 

6.3000 

9.53021 

6.3i2t 

2.562 

M» 

6.3974 



9.30582 

6.3200 

9-49115 

6.3220 

•36 

6 .  3935 

X.989 

9.22878 

6.3400 

9.44733 

6.3320 

2.492 

I1803 

6,3895 

9U355 

6.3600 

9-397»3 

6.3420 

U^75 

6.3835 

2.275 

9.00828 

6.3800 

9.33818 

6.3521 

2.422 

6.3779 

8.8307 

6.3895 

9.26806 

6.3619 



11370 

6.3703 
6.3589 

2.266 

8.5167 

6.3990 

6.3990 

9.1830a 

9.07442 

6.3718 

6.3807 

2.316 

7755 

7-3088 

3^33 

6.347s 

a.  519 

S-570« 

6-3990 

8.9271 

6-3897 

2.079 

8014 

6.3362 

8.8595 

6.3990 

8.7016 

6.3989 

^207 

5923 

6.3.249 
6.3073 

2. 575 

9.03226 
9.J542I 

6.3990 

6.39J8 

8.1713 

6.408) 
6.4070 

1.333 

8.3088 

9247 

6.2897 

2.605 

9.24818 

6.3846 

§■7444 

6.4060 

I.9'2 

2241 

6.2720 

9-32495 

6.3774 

8.96005 

6.4043 

4953 

6.2544 

2.617 

9.38921 

6.3702 

9.10304 

6.4027 

2.271 

^421 

6.2344 

9.44472 

6.3590 

9.20922 

6.3971 

b677 

6.2143 

2.613 

9.49231 

6.3478 

9.29403 

6.3916 

2.446 

6.1918 



9  53440 

6.3325 

9-36449 

6.381S 

3630 

6.1693 

2.S98 

9-57^01 

6.3173 

9.42416 

6.3715 

2.555 

'5.^68 

6.1468 

9.60561 

6.3021 

y. 47573 

6. ,^15 



6974 

6.1243 

2.572 

9.63610 

6.2869 

9.52099 

6.3515 

2.621 

B 

6.0982 

966368 

6.2654 

9.561 18 

6.3344 

6.0721 
6.0460 

2-539 

9-68875 
9.71121 

6.2439 
6 . 2225 

9.59690 

9.62892 

6.3173 
6.3002 

2.64s 

12283 

6.0198 

a. 497 

9.73200 

6.2011 

9.65779 

6.2832 

2.66^ 

83378 

5-9924 

975110 

6.1771 

9.68397 

6.2577 



b398 

5.9651 

2.451 

9.76852 

6.1532 

9.70803 

6.2322 

2.678 

K349 

5-9359 

9.78478 

6.1269 

9.72982 

6.2133 

06247 

5.9067 

2.401 

9-79950 

6.1006 

9.74980 

6.1945 

2.668 

S.8781 

9.81328 

6  0742 

9,76817 

6.1706 

p^ 

5.8495 

3.347 

9.82593 

6.0478 

9-78494 

6.1467 

3.635 

Subtract  for 
P.  V.greaitr 

(h.-in  Tabular. 

Subtnct  tor 
P.  O^reatrr 
IhnoTabtilir. 

jtdil 

r.P> 

Add  for  P.  D. 

Add  (or  P.  D. 

Alwiyi 
Additiwt. 

SuAtnut 

from 

■4. 

l«u. 

Always 
AAdilivt. 

Lea: 

Alwayt 
Additlv*. 

Svttnut 
from 

A. 

Add  Tor  P.  D. 

AM  for  P.  a 

P.  D. 

gruaUr  thm 
TkbuUr.    5ub- 

artater  than 

;«N. 

Tabular.   5«^ 

tract  for  P.  D. 

lr«e(  fof  P.  D. 

il 

. 

Lut. 

Uu. 

* 

1 

J 
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To  the  log-  cjf  this  difference  add  the  "  Log  for  Cor  A  "  taken 
from  the  table. 
The  sum,  rejecting  lo,  is  the  logarithm  of  Correction  A. 

FOR  correction    B. 

To  twice  the  logarithm  of  the  difference  between  actual  and 
tabular  polar  distance  add  the  "  Log  for  Cor  B  "  from  Table  IL 

The  sum,  rejecting  lo,  is  the  logarithm  of  Correction  B.  Apply 
Corrections  A,  B  to  the  zenith  distance  tabulated  in  Table  I,  in 
accordance  with  the  precepts  at  the  foot  of  the  respective  tables. 


Examples  in  LTse  of  Tables. 
Example  /. — Find  the  sun's  zenith  distance  for  hour  angle  2^, 
in  latitude  3°  N..  when  the  declination  is  4°  6'  N.  Here  8°  is  the 
nearest  tabular  value  for  the  declination,  the  difference  of  polar 
distance  (A^)  being  3'  54',  or  234'.  Actual  polar  distance  greater 
than  tabular. 


A 
Log    for    A    \  from 

Table  II) 9-13355 

Log  234 2.36922 


B 

Log    for    B     ( from 

Table  II)   6.3600 

2  Log  234 4.7384 


(Sum)   1 -50277 

Qqv  A 31.8'- 

Cor  B I2.s'  + 


19-3- 


( Sum) 1.0984 

Cor  B 12.5'  + 

Zenith  distance  ( from 

Table  I) 30*^16' 

Corrections i9-3'— 


Zenith    distance    re- 
quired   29^56.7' 

Here  Correction  A  is  subtractive  for  actual  P.  D.  greater,  be- 
cause the  "  Log  for  A  "  is  above  the  "  bar,"  which,  in  Table  II, 
for  declination  8°,  is  drawn  between  the  logarithms  for  6°  and  7* 
of  latitude.  This  bar  indicates  the  point  at  which  the  angle  A' 
passes  from  one  quadrant  to  another,  so  that  the  cosine  of  the 
angle  changes  its  sign,  and  the  algebraic  sign  of  the  correction  is 
altered  accordingly.  Reference  to  Table  I  shows  that  for  latitude 
6**  the  value  of  .Y  is  91"  53',  and  for  latitude  7"  it  is  89°  53'. 

Example  2. — Find  the  zenith  distance  of  Procyon  (Dec.  5**  27' 
N.)  for  H.  A.  a**  in  latitude  as**  N. 

The  nearest  tabular  value  is  again  8°.  and  the  difference  of 
polar  distance  2"  33'  or  153'.    Actual  polar  distance  greater. 
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A  B 

Log  from  Table  II. .      9.75110     Log  from  Table  II 
i-t>g  153 2.18469     2  I.og  153 


6.1771 
4.3693 


(Sum)   1.93579 

Cot  A 86.2'  + 

CoT  B 3.5'  + 


89.7' 4- 


(Sum)    5464 

Cor  5 3.5'  + 

Zenith  distance  (from 

Table  I) 33°  16.5' 

Corrections   i  *•  29.7'  + 


Zenith  distance  . . .  .34°  46.2' 

Here  actual  polar  distance  greater  gives  an  additive  Correction 
A,  because  latitude  25"  is  below  the  bar,  and  A'  consequently  less 
than  90". 

The  Third  Correction  C. 

We  have  so  far  considered  only  two  terms  of  the  series  for  s, 
the  tabulation  of  which  would  enable  us  to  employ  a  difference  of 
declination  of  8°,  the  values  tabulated  being  0°,  S*',  16°,  24°  north 
and  south,  seven  values  in  all.  But  if  we  include  another  term  of 
the  series,  and  thus  obtain  the  logarithm  for  a  third  Correction  C, 
il  would  suffice  to  proceed  by  a  common  difference  of  12°  of 
ileclination,  as  0°,  12°,  24*^,  and  the  total  number  of  values  for  the 
declination  employed  would  thus  be  reduced  from  seven  to  five, 
with  a  considerable  saving  in  the  space  occupied. 

The  next  term  of  the  expansion  would  be 

J^^sinM'{^^)», 
dp 

SO  that  if  the  values  of  J  ---,  sin^  i'  are  calculated  and  tabulated 

we  have  only  to  add  three  times  the  logarithm  of  (Af )  to  the 
tabular  logarithm  to  obtain  the  logarithm  of  C.  As  three  places 
of  decimals  are  amply  sufficient,  this  is  not  a  very  troublesome 
[Operation. 


To  Investigate  an  Expression  for 
It  has  already  been  shown  that 


</>' 


and  also  that 


f^  =s\u-  X('.^US^P  +cot  h  sin  p]  . 


dX 
dp 


-sin'X  S^li^+cotAsinf). 
sm  /(  '^ ) 
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Differentiating  the  first  of  these  expressions, 

-2,  =3  sin'  X cos X  ^ C^J^SOli  +cot  hsinp) 

.    •  a  v/    * »        ^      cot  c sin ^\ 


But 


Thus 
d*3 


cot  h  cosp-  ^^  '^"  ^  =  -cot  X, 
'^  sin  h 

sin»  X  f  cot  A  cos  p^  ^^otcsinp  \  ^_^-^,  ^  ^^^  ^ 


j^=3sin»XcosA:  ^f?^V*:-^f  ^+cotAsin^)-stn^.VcosX, 
'^P  dp  \      sin/i  '^Z 

Substituting  for  ^  , 
dp 

=  -3  sin*  X  cos  X  (coUws^  +cot  h  sin^V-sin'  Xcos  X, 

=  -  sin'  X  cos  X-{  3  sin^  X  (^\i„^^  ^  4-cotAsin/»J  +i^ 
The  final  expression  to  be  tabulated,  therefore,  is 
-  i  sin=^  I'  sin»  X  cos  X\  3  sin»  X  f^^^^-  +cot  A  sin  /^Y  + 1  J-, 

which  has  to  be  multiplied  by  (A^)^  to  give  the  amount  of  the 
correction. 

As  the  amount  of  Correction  C  is  never  very  large  it  will  be 
found  to  be  sufficient  lo  calculate  for  each  5°  of  latitude,  and 
interpolate  by  ordinary  proportion.  It  will  suffice  also  to  take 
three  places  of  decimals  only,  and  to  tabulate  for  each  second 
degree.  Interpolation  for  intermediate  degrees  could  easily  be 
effected  at  sight. 

The  negative  sign  of  the  correction  indicates  that  C  will  be  of 
opposite  sigil  to  A.  In  practice,  the  simplest  plan  will  be  to  regard 
C  as  a  deduction  to  be  made  from  the  value  of  A,  and  proceed 
accordingly. 

Practical  Rules  for  Finding  Correction  C. 

Write  down  the  log  for  Correction  C  from  Table  II.    Under 
this  write  three  times  \og(^p)  in  minutes. 
The  sum,  less  10,  is  the  logarithm  of  C. 
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Examples  (Correction  C  Taken  into  Account). 

Example  j. — Find  the  zenith  distance  of  Procyon  (Dec.  5**  2/ 
N.)  for  H.  A.  2"  in  latitude  25°  N. 

It  will  be  noticed  that  this  example  has  been  already  worked, 
taking  as  our  starting  point  declination  8°,  and  making  use  of 
Corrections  A  and  B  only.  It  will  be  instructive  to  work  it  also 
with  the  aid  of  all  three  corrections,  making  use  first  of  the  tabular 
values  for  declination  0°,  and  again  with  those  given  under  declina- 
tion 12°. 

WITH  DECLINATION  O*. 

The  difference  of  polar  distance  (^p)  is  5°  27'  or  32/.  Actual 
polar  distance  less  than  tabular. 


From  Table  II..  9.83378 
327 2.51455 


(Sum) 2.34833 

jf 223'- 

I  + 


Correction 


222  — 

10.5  + 

2U.5- 


From   Table 

H 5  9924 

2  Log  3^7""  5. 0391 

(Sum) 1. 0215 

S 10.5'  + 

Z.  D.    from 

Table  I ^S^if 

Currections...  3°3I.5' 


C 

From  Table 

H 

3  Log  327.. 


(Sum) 
C 


2.474 

7-544 

.018 


Z.  D.  required  34'*45.5' 


WITH  DECLINATION  12 
B 


From  Table  II..  9.68397 
Log  393 2-59439 

;Sttin) 2.37836 

189.8'+ 

2.9- 

-C. 186.9+ 

28.  + 


From    Table 

U ^-^577 

2  Log  393.  •-      5.1888 


(Sum) 1.4465 

B ^-\- 

Z.  D.   from 

Table  1 3i**I0.s' 

Correction 3*349'+- 

cction 214. 9+-         Z.  D.  required  34%5-4-f 


From  Table 

II 2.674 

3  Log  393. -^j 783 

(Sum) 457 

C 2.9'- 


I         in 


Thus,  proceeding  by  a  wholly  different  route,  we  arrive  at  pre- 
cisely the  sanie  result  as  before. 

For  a  second  example  we  take  a  case  in  the  neightorhood  of  the 

bar,"  which,  in  the  column  "  Log  Cor  A/'  in  Table  11,  forms  the 

viding  line  between  values  of  A  in  the  first  and  second  quadrant. 

Example  4, — Find  the  zenith  distance  of  the  sun  for  H.  A.  2*" 

in  latitude  10**  N.  when  the  declination  is  18"  N. 
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Difference  of  polar  distance  is  360'.    Actual  polar  distance 
than  tabular. 


n 8.17130 

I-OK  j6o 2.55630 

(Sum) 72760 

^ 53'  + 

C I- 


^-C. 5.2+ 

B 33.2+ 

Correccion 384+ 


Log  from   Table 

II 6.4081 

2  Log  360 5,1126 

(Sum; 1 .5207 

B },}>.2*-ir 

Z.D.  from  Table  m*'3o' 
Correction 38.4'-!- 


°/a 


ablcIL.   1.3; 
3  Log  360..   7.66$>] 

(Sum).. 
C 


.1' 


Z.  D.  required..   30'*8.'4 


This  case  may  be  regarded  as  a  somewhat  special  one  because 
A  and  C,  being  on  the  point  of  vanishing  and  changing  sign,  B, 
which  is  not  far  from  attaining  a  maximum  value,  becomes  the 
most  important  element  in  determining  the  amount  of  the  total 
correction. 

It  should  be  remembered  that  although  provision  is  made  in  the 
tables  for  all  three  corrections,  it  is  by  no  means  necessary  that  the 
whole  of  these  should  be  taken  intoaccoimt  on  every  occasion. 
When  actual  declination,  for  instance,  falls  within  1°,  or  60',  of 
the  tabular  value,  both  B  and  C  might  very  generally  be  both 
omitted,  especially  in  the  higher  latitudes,  and  C  need  not  be 
included  when  actual  is  within  3°  or  4°  of  the  tabular  value  of 
declination.    A  moment's  inspection  of  the  value  for  the  logarithms 
of  the  corrections  given  in  the  table  should  show  whether  these 
are  worth  taking  into  account.    In  the  example  just  worked,  for 
instance^  although  we  were  employing  a  difference  of  polar  dis- 
tance between  actual  and  tabular  of  360',  which  is  a  limiting  value, 
the  small  amount  of  the  "  Log  for  C,"  viz.,  1.333.  would  indicate 
at  once  that  the  resulting  value  of  Correction  B  could  only  be  a 
small  fraction  of  a  minute,  and  might,  therefore,  be  left  out  of 
account. 

Roughly  speaking,  C  might  probably  be  safely  neglected  in  two- 
thirds  of  the  whole  number  of  cases. 

Some  little  simplification  would  result  also  from  the  inclusion 
in  ilie  tables  of  a  special  table  of  "  Logaritluns  of  Numbers." 
occupying  only  a  few  pages  of  space.  Such  a  table  might  furnish 
si  sig^hl  the  logarithm  of  a  number,  the  logarithm  of  its  square 
lad  of  its  cube.  Risk  of  errors  in  multiplication  would  thus  be 
dinunated. 
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The  form  for  such  a  lable  is  exhibited  below. 


amber. 

U«. 

Lot  •rSquftre 

Luc  of  Cube 

275 

243933 

4.8787 

7.318 

276 

2.44091 

4.8818 

7.323 

^'^l 

2.44248 

4-8850 

112-J 

278 

2.44405 

4.8881 

7^}il^ 

279 

2.44560 

4.8912 

7-336 

280 

2.44716 

4.8943 

7-341 

It  wilJ  be  noticed  that  in  the  examples  worked  our  results  come 
out  in  pairs,  that  the  corrections  once  determined  give  us  the  total 
correction  for  an  actual  zenith  distance  greater  as  well  as  less  than 
Ihc  tabular  by  a  given  number  of  minutes. 

Example  5. — In  latitude  zj"^  N.  from  the  tabular  values  for 
declination  o*.  find  the  zenith  distances  at  H.  A.  2**  for  declination 
,4*  N.  and  4"  S.  respectively. 


Log  for  Table  II 9.85349 

^Z  240 2.38021 


B 

Log  from  Table  II. . .     5>9359 
2  Log  240 4.7604 


Sum)   2.23370 

171-3' 


(Sum) 6963 

B 5'  + 


171.3'      For  4*^  S.  (actual  polar  distance  greater). 
5'       Z.  D.  from  Table  1 39^"  30' 


-B..   166.3'    Correction  (^-l-B)  a**  56.3'+ 

176.3' 


-i-5. 


(Sum)  Z.  D 42*  26.3' 

For  4°  N.  (actual  polar  distance  less). 

Z.  D.  from  Table  1 39"  30' 

Correction  {A  —  B)    2**  46.3' 


(DifFerencc)  Z.  D 36°  43.7' 

The  results  show  that  for  a  given  hour  angle  the  increase  of 
zenith  distance  produced  by  an  increase  of  polar  distance  (A^) 
will  in  general  be  greater  than  the  decrease  in  zenith  distance 
caused  by  a  diminution  (A^)  in  polar  distance.  In  the  exceptional 
case,  however,  when  latitude  being  less  than  declination  and  of 
same  name,  the  angle  X  lies  in  the  second  quadrant,  the  contrary 

ill  be  the  case. 
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Some  Speoal  Cases  in  the  Values  of  the  Corrections. 

If  the  hour  angle  is  o^  the  angle  X  is  also  o*" ;  Corrections  B 
and  C  vanish,  cos  X  becomes  unity  and  the  change  of  zenith  dis- 
tance is  equal  to  (A/>),  the  change  in  polar  distance. 

Correction  B  also  vanishes  if  the  body  is  in  the  horizon,  since  in 
that  case 

cot  c  cos  p  +  cos  A  sin  ^  =  o. 

If  A'  =  90°,  that  is,  if  the  body  is  at  the  position  of  *'  maximum 
azimuth,"  cos  X  =  o^.  In  that  case  A  and  C  must  both  vanish  and 
the  total  correction  depends  upon  B.  This  point  has  been  already 
illustrated  in  the  work  of  Example  4. 


General  Observations. 


J 


A  few  words  may  perhaps  be  added  here  as  to  the  history  of  the 
system  of  Marcq  Saint-Hilaire  position-lines,  in  which  this  prob- 
lem of  calculating  zenith  distance  plays  such  an  important  part. 
Originally  proposed  by  the  late  Admiral  Saint-Hilaire  in  the 
Rcittc  Maritime,  in  July,  1875,  the  method  attracted  little  atten- 
tion at  the  lime,  or  for  some  years  afterwards.  Kvcntually,  how- 
ever, it  came  to  be  practiced  extensively  in  the  French  Navy»  and 
within  the  last  few  years  it  has  received  official  recognition  in  the 
British  Nav>'  also,  to  the  exclusion  of  all  other  methods.  Still 
more  recently  the  advantage  of  having  one  simple  method  of  pro- 
cedure, available  in  all  cases,  has  come  to  be  recognized  more 
generally,  and  the  practice  of  the  Saint-Hilaire  system  is  to-day 
steadily  gaining  ground  in  the  mercantile  marine. 

Under  these  circumstances  the  problem  of  calculating  a  zenith 
distance,  which,  in  the  old  days,  was  required  chiefly  for  use  in  the 
identification  of  a  star,  and  which  commonly  received  only  a 
casual  degree  of  attention,  and.  indeed,  in  some  cases,  was  not 
noticed  at  all  in  standard  works  on  navigation,  has  acquired  a 
largely  increased  amount  of  importance,  so  that  navigators  are 
naturally  not  unwilling  to  consider  any  device  which  seems  to 
offer  a  simplification  of  the  problem. 

With  regard  to  the  system  proposed  in  these  pages  the  following 
points  may  be  noticed. 

(a)  The  method  (»f  procedure,  by  means  of  corrections  applied 
to  a  tabulated  zenith  distance,  is  in  many  ways  analogous  to  the 
recognized  process  for  deducing  latitude  from  an  altitude  of  the 
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le-slar,  and.  with  many  of  the  methods  for  reducing  a  zenith 
[Stance,  taken  upon  a  small  bearing  to  the  meridian. 

(b)  With  the  aid  of  such  a  table  of  logarithms  of  squares  and 
cubes  of  numbers  as  has  been  sug:^ested  up  to  360,  with  the  loga- 
ilhms  of  the  numbers  continued  up  to  1000.  the  whole  of  the  cal- 
ilations  need  not  involve  more  than  two  openings  of  the  tables. 

(r)  The  rules  for  the  application  of  the  algebraic  signs  are  of  a 
iry  simple  character,  the  only  point  requiring  particular  attention 
!ing  the  difference  between  the  actual  and  tabular  polar  distance, 

connection  wMth  the  sign  of  Correction  A,  and  this  involves  only 
moment's  consideration. 

(d)  The  summation  of  only  two  logarithms  at  a  time  is  sub- 
tituted  for  the  customary  "  long  tot."  Risk  of  error  in  the  pro- 
;ss  of  addition  is  thereby  largely  reduced. 

In  view  of  the  growing  popularity  of  the  Marcq  position-lines, 
navigators  would  seem  to  be  standing  at  a  "  parting  of  the  ways." 
They  are  gradually  discarding  the  ancient  methods  of  fixing 
»sition  by  the  direct  determination  of  a  latitude  or  longitude  in 
Lvor  of  a  system  which  offers  a  single  solution  of  the  problem, 
ailable  at  all  times,  irrespective  of  special  conditions  of  hour 
\g\c  and  azimuth,  involving  the  simple  calculation  of  a  zenith 
istance  in  all  cases  alike.  The  processes  offered  by  the  standard 
:xt-books  leave  something  to  be  desired,  and  amongst  the  multi- 
tude of  new  methods  proposed  the  mariner  will  doubtless  in  due 

ic  make  his  selection  and  pick  out  that  which  is  best  suited  to 
is  needs.    The  wider,  therefore,  the  field  of  choice  the  better. 


IcorrmoHTED. ) 

U.  S.  NAVAL  INSTITUTE.  ANNAPOLIS.  MD. 


jREPORT  OF  THE  UNITED  STATES  JOINT  ARMY 
AND  NAVY  POWDER  BOARD  IN  CONNECTION 
WITH  AN  EDITORIAL  IN  LONDON  ENGINEERING 
OF  OCTOBER  6,  191 1. 


Introductory. 

Within  the  last  few  months  a  number  of  editorials  have  appeared 
London  Engin4^ering  criticising  the  nitro-cellulose  powder  used 
the  United  States  Army  and  Navy,  and  claiming  great  snpcri- 
It>*  for  nitro-glycerine  pK)wders,  and  especially  cordite. 
One  of  these  editorials,  published  in  Engineering  of  October  6, 
III,  was  referred  for  consideration  and  comment  to  the  United 
Itates  Joint  Army  and  Navy  Powder  Board. 
The  editorial  in  question  is  here  reproduced,  followed  by  the 
tments  of  the  Powder  Board. 

*'  the  '  liberte  *  disaster  and  propellent  powders." 
EIditorial,  Engineering,  Oct.  6,   1911. 

While  it  would  be,  to  say  the  least,  premature  definitely  to 
^^scribe  the  disaster  to  the  French  battleship  Liberie  to  the  spon- 
^Htneous  combustion  of  the  propellent  p>owder  on  board,  theve  is 
^Sufficient  justification  for  some  examination  of  the  subject,  in 
^wiew,  firstly,  of  the  tendency  of  naval  opinion  in  France  in  favour 
^Bbf  this  lhcor>',  and,  secondly  of  the  question   which  has  been 
'^raised  in  this  country  orwing  to  inadequate  information,  as  to  the 
immunity,  or  otherwise,  of  our  own  ships   from   similar  catas- 
trophe.    As  a  court  of  inquiry  is  to  be  held  into  the  case  of  the 
l^tLiberti  disaster,  we  shall  refrain  from  attempting  any  investiga- 
l^'tion  of  the  subject.     But  consideration  can  profitably  be  given 
to  the  main  points  of  comparison  between  the  two  classes  of 
propellent  powder  used  in  the  resi>ective  navies  in  order  to  set 
at  rest  any  misgivings  which  may  exist  in  this  country  as  to  the 
likelihood  of  similar  accidents  in  our  own  ships.    This,  loo,  can 
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be  done  without  injuring^  the  susceptibilities  of  our  friends  in  the 
French  service,  with  whom  all  sympathise.  They  themselves,  in 
large  numbers,  are  disposed  to  attribute  the  accident  to  the  spon- 
taneous combustion  of  the  powder,  as  the  events  immediately 
preceding-  the  actual  principal  explosion  are  reported  from  reli- 
able sources  to  have  resembled  greatly  those  which  occurred  in 
the  case  of  the  J^na  explosion,  which  was  officially  ascribed  to 
the  spontaneous  combustion  of  the  propellent  powder  on  board. 
Moreover,  it  is  of  much  significance  that  an  order  has  been  raised 
withdrawing  from  service  all  the  propellent  powders  of  a  certain^ 
age  still  in  the  French  ships.  If  the  reports  as  to  the  newspaper™ 
interview  with  Admiral  Bellue,  commanding  the  Second  Squad- 
ron, are  correct,  it  would  also  appear  that  that  officer  has  no 
doubts  whatever  in  his  own  mind  that  the  accident  was  due  to 
spontaneous  decomposition  of  the  propellent  powder,  in  the  same 
way  as  occurred  on  the  J6fia, 

In  speaking  of  this  powder,  it  will  be  noticed  that  we  empha- 
size the  word  *'  propcUant "  and  we  do  so  advisedly,  inasmuch  as 
many  writers  in  the  daily  journals  confuse  this  class  of  powderH 
with  high  explosives  or  shell  powders  used  for  destructive  pur- 
poses. Briefly,  a  propellent  powder  is  the  powder  used  in  the 
gun  for  projecting  the  shot  therefrom.  Being  generally  of  a 
colloidal  type,  the  speed  of  combustion  is  entirely  under  the  con- 
trol of  the  manufacturer,  in  that  it  burns  from  the  surface  only, 
and  therefore  can  be  manufactured  to  burn  slowly  or  quickly 
according  to  the  size  of  the  gim  for  which  it  is  intended.  High 
explosives  however,  being  designed  for  use  in  shells  and  to  do 
the  greatest  amount  of  damage  by  disruption  of  the  shells  con-fl 
taining  them,  it  is  essential  that  their  combustion  should  be  as 
rapid  as  possible,  and  if  they  can  be  detonated,  so  much  the 
better;  detonation  has  been  defined  as  "instantaneous  decompo- 
sition throughout  the  mass."  It  is  evident,  therefore,  that  a 
propellent  powder  would  be  unsuitable  for  a  shell,  whilst  a 
high  explosive  powder  used  for  filling  shells  would  shatter  a 
g^n  to  pieces  if  detonated  therein.  The  modem  types  of  high 
explosives,  such  as  picric  acid,  trinitrotoluol,  etc.,  are  very  stable 
bodies,  so  no  fear  need  be  entertained  that  they  are  to  blame. 
Propellent  powders,  on  the  otlier  hand,  are  far  more  complex, 
and  susceptible  to  various  influences  and  consequent  changes  in 
their  characteristics  and  behavior,  which  constitute  at  all  times 
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a  certain  element  of  arixiety.     It  is  only  by  the  utmost  care  in 

I  the  choice  of  a  propellant  and  in  the  manufacture  thereof,  com- 
bined with  a  most  throroiigh  system  of  periodical  inspection^ 
testing-,  and  proper  conditions  of  storcige  at  moderate  tempera- 
lures,  that  disasters  similar  to  those  which  have,  unfortunately, 
occurred  elsewhere  have  been  avoided  in  our  Navy. 
There  is  a  broad  distinction  between  the  types  of  propellent 
powders  user!  by  Great  Briiain  and  France,  the  one  being-  what  is 
known  as  the  nitro-glycerine  type,  the  other  the  nitro-cellulosc 
type.  Besides  Great  Britain  the  following  countries  use  the 
nitro-glycerine  type  for  their  navies:  Germany.  Italy.  Japan, 
Brazil,  Argentina,  whilst  those  which  use  the  nitro-cellulose  type 

tare  France,  the  United  States,  and  Russia.  It  is  a  somewhat  strik- 
ing fact  that,  with  the  exception  of  Russia,  it  is  the  navies  that 
use  a  nitro-cellulose  propellent  powder  which  have  had  most 
trouble  and  accidents.  Russia,  however,  has  not  had  a  very 
severe  trial,  as  her  ships  mostly  lie  in  cold  climates,  not  being 
too  often  at  sea,  and  consequently,  with  steam  up,  the  magazines 
are  seldom  warmed  to  high  temperatures,  or,  even  if  so,  are  not 
kept  at  high  temperatures  for  long  periods.  In  all  navies  magazine 
^cooling  has  done  a  great  deal  towards  minimizing  risks  with 
Heither  class  of  powder ;  but  magazine  cooling  alone  is  insufficient 
^■for  safety  unless  accompanied  by  a  proper  system  of  inspection 
^asd  testing. 

A   nitro-glycerine  propellent   powder  consists  of  an   intimate 
mixture  of  nitro-cotton  and  nitro-glycerine,  to  which   is  gencr- 

Ially  added  a  small  percentage  of  iion-voIatile  matter,  the  most 
ttsual  being  "  mineral-jelly,"  popularly  known  as  vaseline.  The 
nitro-cotton,  of  which  gun-cotton  is  a  high  grade,  is  mixed  with 
the  nitro-glycerine  by  hand  in  suitable  proportions,  generally 
about  two  or  three  parts  of  nitro-cotton  to  one  of  nitro-glycerine, 
and  is  then  machine-mixed  with  acetone  and  mineral  jelly,  passed 
through  suitable  dyes,  etc.,  and  finally  dried  in  hot-air  stoves. 
The  acetone  breaks  down  the  struct\ire  of  the  nitro-cotton,  and 
is  said  to  gelatinize  it  — i.  c,  change  it  more  or  less  into  a  colloid, 
and,  as  the  nitro-glycerine  and  mineral  jelly  are  already  colloids, 
it  follows  that  the  resultant  mass  when  squeezed  into  cords  or 
Btubcs  through  suitable  dyes,  or  rolled  otit  into  strips,  is  also 
"colloidal ;  in  other  words,  the  physical  state  of  the  finished  article 
is  such  that  combustion  takes  place  only  on  the  surface  instead  of 
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penetrating  the  mass.    The  mineral  jelly  also  has,  so  to  say,  a] 
*'  water-proofing  "  effect  which  preserves  the  propellant  against 
the  deleterious   influence  of  changes  in   atmospheric  conditions, 
and  prevents  alterations  in  the  percentage  of  the  residual  mois- 
ture which  it  is  impossible  completely  to  extract  or  dry  out    This  h 
is  a  most  important  point,  as  will  be  shown  presently.  | 

A  nitro-cellulosc  powder  consists  almost  entirely  of  nitro- 
cellulose, another  grade  of  nitro-cotton  containing  less  nitrogen 
Uian  the  gun-cotton  used  in  a  nitro-glycerine  powder.  The  solv- 
ent or  gelatinizing  agent  employed  with  nitro-cellulose  propell- 
ants  is  a  mixture  of  ether  and  alcohol ;  acetone  will  not  do,  as  it 
makes  the  finished  article  too  brittle,  and,  further,  would  g^la-  ,> 
tinize  it  to  too  great  an  extent,  rendering  the  powder  difficult  tofl 
burn.  Consequently,  as  nitro-cellulose  powders  are  not  of  such  a 
colloidal  nature  as  nitro-glycerine  powders,  and  as  it  is  impossible 
to  incorporate  mineral  jelly  with  them,  they  are  thus  consider«fl 
ably  influenced  by  differences  of  temperature,  moisture,  etc., 
necessitating  their  storaj^e.  in  hermetically  scaled  cases.  This  is 
a  necessity,  from  a  ballistic  point  of  view,  for  the  reason  that 
even  very  small  fluctuations  in  the  percentage  of  residual  mois- 
ture have  a  very  large  influence  upon  the  behavior  of  the  pow- 
der in  the  gun,  with  consequent  loss  of  accuracy  in  the  shooting.S 
On  the  other  hand,  hermetically  to  seal  up  a  case  of  powder  is 
distinctly  deleterious  in  the  long  nm  to  the  chemical  stability  of 
that  powder,  more  particularly  in  hot  climates  or  in  hot  maga- 
zines; for  if  the  gaseous  products  of  decomposition  are  not  allowed 
to  escape,  they  have  a  cumulative  effect  upon  tlie  rest  of  the 
powder.  It  may  be  here  remarked  that  all  modem  propellent 
smokeless  powders  of  the  nitro  type,  being,  as  it  were,  in  a  state 
of  strain,  commence  a  slow,  though  gradual,  decomposition  from 
the  moment  they  arc  made;  consequently,  any  influence  wbidsl 
tends  to  hasten  such  decomposition,  or  which  causes  a  cumula- 
tive effect  in  such  decomposition,  is  to  be  carefully  avoided.  In 
addition,  therefore,  to  keeping  modern  propellants  coo!,  it  is 
necessary  that  they  should  be  aerated,  and  not  bottled  up  in 
hermetically  closed  cases,  otherwise  a  time  will  come  when  the 
decomposition  will  become  so  accentuated  and  rapid  that  the 
accumulation  of  the  gaseous  products  of  decomposition  in  the 
sealed  cases  will  engender  sufficient  heat  to  burst  into  flame. 
Then,  in  an  enclosed  space,  such  as  a  ship's  magazine,  the  gases 
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the   biirning^  powder,   not   being   able  to  escape   sufficiently 
pidly,  will  set  up  siicb  a  pressure  as  to  reach  the  critical  point, 
hen  the  burning  will  change  to  explosion  of  a  violent  character 
and  the  ship  will  be  destroyed. 

In  comparing  the  nitro-glycerine  and  nitro-ccllulose  types  of 
propellent  powders  we  have  two  entirely  different  sets  of  factors. 
ilh  the  nitro-glycerhie  type  we  have  a  powder  which,  from 
e  nature  of  its  composition,  is  more  stable,  which  can  be  safely 
left  in  non-air-tight  cases  and  allowed  to  aerate  freely,  and  which 
is  not  so  subject  to  the  great  influence  of  fluctuations  in  mois- 
ture content,  and  which,  consequently,  gives  very  even  shooting 
results. 
On  the  other  hand,  a  nitro-cellulose  powder  is  inherently  less 
ble,  is  greatly  influenced  by  fluctuations  in  percentage  of  mois- 
ture content,  with  consequent  loss  of  accuracy  in  sliooting,  neces- 
sitating its  enclosure  in  hermetically  sealed  cases,  which  not  only 
prevent  its  aeration,  but  also  rcn<lcr  its  systematic  inspection  and 
testing  much  more  difficult.  From  the  above  considerations  it  is 
evident  that,  at  any  rate  for  naval  purposes,  a  nitro-cellulosc  pro- 
pellent powder  cannot  compare  as  regards  stability  with  a  nitro- 
glycerine propellent  powder.  The  only  point  in  its  favor  is  the 
claim  that  it  gives  less  erosion,  but  this  has,  in  recent  years,  been 
found  to  be  based  on  a  wrong  premise — viz.,  that  the  tempera- 
re  of  combustion  of  a  nitro-cellulose  powder  being  lower  than 
I  of  a  nitri>glycerine  powder,  the  erosion  with  the  former  is 
5,  Experiments  have  shown,  however,  that  erosion  is  not 
y  a  function  of  the  temperature  of  explosion,  but  also  of  other 
ors  which  tend  to  counter-balance  the  advantage  of  the  lower 
losion  temperature. 
It  is  somewhat  surprising,  therefore,  to  see  the  French  Navy 
hcring  to  a  powder  which  offers,  apparently,  no  advantages, 
d  indeed,  would  appear  to  be  distinctly  inferior,  from  every 
int  of  view,  to  a  nitro-glycerine  powder,  if  we  are  to  judge 
the  experience  of  those  navies  which,  presumably  having 
cd  both  classes  of  powder,  decided,  for  naval  purposes,  to 
opt  the  nitro-glycerine  t>'pc.  It  is  interesting  to  note  that  Ger- 
many, Japan,  Brazil,  and  Argentina,  though  using  a  nitro-cel- 
lulose powder  for  their  armies,  use,  so  far,  only  nitro-glycerine 
wder  for  their  navies.  Great  Britain  uses  the  latter  for  both 
vy  and  Anny.    In  any  case,  even  with  the  more  stable  nitro- 
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glycerine  powder,  a  rigid  and  thorough  system  of  inspection  and 
testing  must  be  carried  out,  not  only  during  manufacture  and  on 
proof,  but  also  during  subsequent  storage  and  use  in  the  service. 
It  is  satisfactorv"  to  know  that  in  no  cotmtry  in  the  world  is  such 
scrupulous  care  taken  in  these  respects  as  in  this  country.  We 
make  no  apology  for  referring  to  two  articles  on  the  subject  of 
"  Nitro-cellulosc  Powder  for  Naval  Purposes,"  which  appeared 
in  Engineering  of  August  19,  1911,  and  May  20,  1910.  The 
latter,  written  a  short  time  after  the  Jena  disaster,  quotes  from 
the  "  Memorial  des  Foudres  et  Saipetres,"  a  French  Government 
Publication,  and  also  from  official  United  States  instructions,  all 
of  which  fully  l>ear  out  the  arguments  put  forward  above  in  sup- 
port of  our  contention  that  for  naval  purposes  a  nitro-cellulose 
powder  is  unsuitable,  and  will  possibly  be  found  to  be  the  cause 
of  the  terrible  accident  to  the  Liberie,  which  we,  as  a  nation, 
deplore  as  deeply  as  our  friends  in  France. 


Report  of  Joint  Akmv  and  Na\^  Board  on  Smokeless 

Powder. 

Washington,  D.  C 
Faom  :  Joint  Army  and  Navy  Board  on  Smokeless  Powder. 
To:    Bureau  of  Ordnance,  Navy  Department. 

Sx/bject:    Editorial  London  Engineering,  Oct.  6,  1911,  "The  Liberti  Dis- 
aster and  Propellent  Powders." 

In  accordance  with  a  request  from  the  Qiief  of  Bureau  of  Ord- 
nance. U.  S.  Navy,  this  Board  has  given  careful  consideration  to 
the  editorial  in  London  Engineering  of  Oct.  6,  191 1,  (copy  pre- 
fixed hereto),  in  which  a  comparison  is  drawn  between  tlie  nitro- 
glycerine powders  used  in  the  British  and  certain  other  navies, 
and  the  pure  nitro-ccllulose  powders  used  in  the  navies  of  the 
United  States,  France  and  Russia. 

Note.— For  convenience,  powders  containing  nitro-cellulose  alone  are 
commonly  designated  as  "nitro-cellulosc"  powders,  and  those  like  cordite 
and  hallistite  which  contain  both  nitro-cellulose  and  nitro-glycerine,  by 
the  convenient  though  inexact  term,  "  nitro-glyccrinc  *'  powders. 

The  fact  must  always  be  kept  in  mind,  that  the  so-called  *'nitro-gIyc- 
erinc  "  powders  contain  nitro-cellulosc  as  tlictr  principal  ingredient ;  su  that 
all  evidence  going  to  prove  the  instability  of  nitro-cellulose  oj  such, 
applies  with  equal  force  to  both  types  of  powder  unless  it  can  be  shown 
that  the  addition  of  nitro-glycerinc  has  some  stabilizing  effect  upon  the 
nitro'ccllulose. 
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TTic  first  point  to  he  noted  in  the  article  under  consideration 
is  the  assumption  that  all  nitro-celhilose  powders  are  of  neces- 
sity identical,  and  that  to  dcsig-nate  the  powder  used  in  the  United 
States  or  elsewhere  as  a  "  nitro-cellulose  powder  "  is  to  describe 
it  completely  and  to  establish  its  identity  with  the  powder  which 
has  given  so  much  trouble  in  France.  As  a  matter  of  fact,  there 
are  ver>'  important  points  of  difference  between  our  powder  and 
that  which  is  supposed  to  have  caused  the  destruction  of  the 
/ena  and  the  Libert e. 

To  begin  with,  our  methods  of  manufacture,  stCKwage  and  test 
are  incomparably  superior  to  those  which  the  French  authorities 
themselves  describe  as  having  obtained  in  the  French  service,  and 
the  insufficiency  of  which  might  well  be  held  to  account  com- 
pletely for  the  accidents  to  the  Jena  and  the  Liberie.  Moreover, 
the  standard  powder  of  the  United  States  Army  and  Navy  has 
several  years  past  contained  a  "  stabilizing"  ingredient  which 
s  universally  recognized  as  enormously  improving  the  stability  of 
powders  containing  it  and  which,  while  it  is  reported  to  have 
been  recently  adopted  for  French  powders,  was  not  contained  in 
any  of  the  powders  which  have  given  trouble.  Thus  it  is  entirely 
misleading  to  discuss  oiir  powder  as  if  it  were  identical  with  the 
French  powder  which  was  involved  in  the  Jena  and  Liberty  dis- 
asters. 

That  the  imperfect  mcthoils  used  in  France  might  well  be  con- 
sklere<l  as  accounting  for  the  accident  to  the  Jena  was  the  view 
expressed  by  Engineering  editorially  in  commenting  upon  the 
destruction  of  that  vessel. 

.  .  .  .  it  is  quite  clear  that  the  disaster  on  board  the  J^na  was  due  to 
faulty  location  of  the  ammunition  magazines  and  to  imprudence  gener* 
ally  From  this  speech  it  is  evident  that  the  smokeless  powders  of  any 
nation — and  they  arc  all  practically  the  same  composition — would  have 
behaved  in  the  same  way  in  similar  circumotances. — Engineering,  October 
30.   J908,  page  S7g.     Editorial,  "  Smokeless  Powders." 


As  regards  the  matter  of  stabilizers,  we  start  with  the  fact,  now 
universally  admitted,  that  all  types  of  smokeless  powder  are  sub- 
ject to  some  degree  of  deterioration  within  the  limits  of  tempera- 
ture which  prevail  or  niay  prevail  in  magazines  on  shipboard  and 
elsewhere.  The  question  arises,  then,  whether  it  is  possible  to 
prevent  or  delay  the  progress  of  this  deterioration  by  incorporat- 
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ing"  in  the  powder  some  substance  which  shall  act  as  a  deterrent 
of  decomposition,  thus  becoming  a  "  stabihzer"  for  the  powder. 

It  will  be  shown  hereafter  that  the  alcohol  used  as  a  solvent 
for  pure  nitro-ccllulose  powders  is  very  helpful  in  this  direction, 
especially  when  the  powder  is  kept  in  air-tight  containers ;  and  ^ 
that   the  mineral   jelly   used   in  cordite  has   a   similar  beneficiaJ  H 
action.     Within  the  rather  limited  scope  of  the  action  of  these 
substances,  the  two  types  of  powder  seem  to  be  on  approximately 
an  equal  footing,  if  we  disregard   for  the  moment  the  claims 
made  by  Engineering  in  the  matter  of  open  vs.  closed  containers 
for  stowage.    Within  the  last  few  years^  however,  tliere  has  been 
introduced  into  our  manufacture  a  substance  known  as  di-phenyl- 
ajnine,  the  stabilizing  power  of  which  is  several  times  as  great 
as  that  of  the  mineral  jelly  upon  which  the  English  rely  to  pro-  ^ 
tect  their  cordite  or  the  alcohol  upon  which  we  formerly  relied  H 
and  upon  which  the  French  have  relied  until  very  recently.    This 
substance  lias  been  used  in  ticrman  powders  for  many  years,  with  _ 
complete  satisfaction,  and  our  own  tests  of  its  efficiency  have  been  ■ 
entirely  convincing.     It  is  believed  that  powders  which  in  them- 
selves  would  have  a   safe   life  of   six  or  seven  years  can  be 
confidently  counted  upon,  if  containing  diphenylamine,  for  a  life 
of  twenty  years,  and  perhaps  much  more  than  tliis. 

It  is  evident  that  the  adoption  of  this  substance  marks  a 
new  era  in  the  manufacture  of  smokeless  powders  and  tliat  a 
sharp  distinction  must  be  drawn,  in  all  discussions  of  stability, 
between  those  powders  which  do,  and  those  which  do  not,  con- 
tain diphenylamine ;  that  is  to  say.  so  far  as  United  States  pow- 
ders are  concerned,  between  those  made  prior  to  1908  and  those 
made  since  that  date.  With  regard  to  the  former,  there  is  good 
reason  to  believe  that  with  the  system  of  inspection  in  use,  they 
arc  perfectly  safe  for  a  longer  period  of  time  than  that  for  which 
they  are  trusted  in  practice,  this  period  iKing  much  shorter  than 
that  which  would  be  safe  with  tlie  present  powders.  We  believe 
it  to  be  well  established  by  the  evidence  which  will  be  cited  in  the 
later  pages  of  this  report,  that  these  earlier  powders,  made  of  pure 
nitro-cellulose  and  without  diphenylamine,  are  superior  in  stability 
to  nitro-glycerine  powders  which  are  also  made  without  diphenyl- 
amine. In  view,  however,  of  the  fact  that  a  diphenylamine  pow- 
der has  been  the  standard  of  the  United  States  Amiy  and  Navy 
for  several  years,  no  other  powder  having  been  manufactured 
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lliat  time,  it  is  manifestly  unfair  at  this  date  to  spe:ik  of 
the  earlier  powder  as  if  it  were  the  present  standard ;  and  it  is 
hardly  to  be  supposed  that  even  critics  as  prejudiced  or  as  im- 
perfectly informed  about  our  earlier  powder  as  we  believe  the 
writer  in  hln^nittt'erimr  to  be,  would  condemn  our  present  powder 
a$  unsafe. 

So  far  as  navy  powders  are  concerned,  the  policy  is  to  retire 
^^the  earlier  powders  as  rapidly  as  is  convenient,  and  replace  them 
^^by  the  new  type ;  not  because  the  older  powders  are  bad,  but 
^^^bause,  however  good  they  may  be,  they  are  inferior  to  the 
^HBmrer  ones. 

^P  The  older  powders  are  "  re-worked,"  by  a  process  which 
makes  them  new  in  every  sense  of  the  word,  diphenylamine  being 
^m  incorporated  in  the  course  of  the  process.  It  is  important  to 
^B  emphasize  the  fact  that  this  reworking  has  nothing  in  common 
^B  with  the  very  superficial  "  radoubage  "  used  by  the  French  in 
^■an  attempt  to  restore  the  stability  of  deteriorated  powders.  The 
^B  French  process  consists  in  little  beyond  the  adding  of  solvent  to 

I  replace  that  which  has  evaporated.  Our  process  begins  with  a 
complete  physical  disintegration  of  the  colloid,  by  pulverizing, 
reducing  it  to  finely  divided  nitro-cellulose,  which  is  then  started 
upon  the  same  course  of  thorough  purification  to  which  the  nitro- 
cellulose is  subjected  in  original  manufacture,  no  single  step  of 
boiling  or  washing  being  omitted.  Tn  fact,  the  only  steps  of  the 
original  manufacture  which  are  omitted  from  the  re-working  are 
tlie  nitration  of  the  cotton  and  the  steps  preliminary  to  nitration. 
Diphenylamine  is  introduced  exactly  as  in  new  manufacture,  and 
die  rcsuhing  product  is,  in  the  fullest  sense  of  the  term,  a  nc^v 
powder ;  not  an  old  powder  modified. 
The  above  description  of  our  re-working  process  constitutes  a 
reply  to  certain  criticisms  of  what  was  assumed  to  be  the  pro- 
cess, which  have  appeared  in  Eyigineering  since  the  article  with 
which  we  have  been  chiefly  dealing  in  the  present  paper.  The 
later  article,  which  appeared  in  the  issue  of  Engineering  of  Nov. 
^K  3.  191 1.  starts  with  the  assumption  that  our  process  of  reworking 
^B  is  a  mere  attempt,  like  that  of  the  French,  to  bolster  up  a  bad 
powder,  and  with  this  assumption.  Engineering  proceeds  to  point 
^K  out  the  error  of  this  policy  and  to  predict  disaster  as  a  result  of 
^»  it  This  is  reasonable  enough  as  applied  to  "  radoubage,"  but  has 
no  application  whatever  to  our  process. 
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Wliile  it  will  Iw  seen  from  what  precedes  that  tlie  strictures 
of  Engineering,  in  the  article  now  under  consideration,  in  so 
far  as  they  apply  to  our  present  powder,  are  valueless  because 
based  upon  entirely  false  assumptions  as  to  the  nature  of  tlie 
powder,  we  believe  that  these  strictures  could  be  successfully 
refuted  on  the  broader  ground  tliat  nitro-cellulose  powders  as 
such  are  inherently  safer  than  nitro-j^Iycerine  powders — asstmi- 
ing  both  to  have  Ijecn  made  with  equal  care. 

It  will  be  interesting  in  this  connection  to  note  certain  opinions 
heretofore  expressed  by  Engineering,  when  it  did  not  feel  called 
upon  to  reassure  an  anxious  public  with  regard  to  the  safety  of 
cordite;  and  when,  also^  the  question  of  British  vs.  United 
States  powder  was  not  under  consideration  by  South  American 
powers  having  large  contracts  for  war  material  to  be  placed  either 
in  England  or  in  the  United  States. 

On  November  i8,  1888,  Sir  Hiram  Maxim  took  out  Patent  No.  16.213, 
for  a  smokeless  powder  made  of  pure  tri-nitro-cellulose  of  the  highest 
degfrce  of  nitration,  and  also  apparatus  for  manufacturing  the  powder. 
TTiis  gun  cotton  was  dissolved  or  softened  in  ether,  alcohol  and  acetone, 
and  then  formed  into  grains  of  varying  sizes,  this  composition  being  the 
identical  powder  which  is  now  nsed  in  the  United  States  of  America  and 
made  in  the  same  way.  They  have  used  it  ever  since  Ihey  abandoned  the 
nitro-glycerine  compound.  It  is  a  very  stable  powder,  and  perhaps,  every- 
thing considered,  is  the  best  possible  class  of  smokeless  powder.-— En gineer- 
i«g,  January  27,  1911,  page  125.  Editorial,  "Naval  Ordnance  and  Smoke- 
less Powder." 

All  nitro  powders  being  highly  exothermic  chemical  compounds,  in  place 
of  a  mere  mixture  of  reagents,  such  as  common  black  powder,  are  much 
more  liable  to  deterioration  when  stored  under  high  temperature.  The 
disastrous  explosion  on  board  the  /hia  will  be  in  the  minds  of  alt,  and 
our  own  Na\'y  and  Army  have  also  suffered  from  this  unfortunate  char- 
acteristic of  the  modern  type  of  propellant.  though  fortunately,  on  a  much 
less  serious  scale. — Engineering,  June  14.  1007,  page  780.  Editorial,  "The 
Cordite  Debate." 

In  December  1899  a  six-inch  cartridge  on  the  Revenge  ignited  spon- 
taneously, and  two  other  cartridges  in  the  same  box  weru  also  found  to 
have  gone  off.  In  the  autumn  of  last  year,  moreover,  there  were  two 
spontaneous  explosions  at  0»rditc  Magazines  In  India.  The  spontaneously 
ignited  ammunition  cannot  be  represented  as  the  natural  outcome  of  a 
contractor's  "greed  for  dividends,"  but  was  actually  manufactured  at 
WaUliam  Abbey  under  the  supervision  of  oflkiaU  as  to  who&e  complete 
honesty  there  is  absolutely  no  question, — Engineerings  June  14,  1907,  page 
78a     Editorial.  "The  Cordite  Debate." 

-Ml  ships  in  the  German  Navy  were  fitted  with  apparatus  to  keep 

the  magazine  cool,  but  our  Admiralty  only  seem  to  have  appreciated  the 
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importance  of  this  during  the  past  year,  when  ihe  mailer  was  forced  on 
the  attention  of  the  Government  by  the  accident  on  H.  M.  S.  Fox.  though 
several  years  previously  a  similar  accident  had  occurred  on  H.  M.  S. 
/Jixrujec  In  both  cases  by  a  simple  chance,  the  loss  of  the  ships  and 
lii«ir  crews,  fortunaiely,  did  not  occur. — Engineer ing.  September  27,  1907, 
Edllorial,  "  Back-flash   from   Modem  Smokeless  Powder." 

.  .  .  it  has  long  been  recoRnizcd  that  some  cordites  decompose  slowly, 
and  might  finally  ignite  and  explode  spontaneously.  The  change  is  due 
to  the  absorption  of  oxygen  from  the  air,  O  combining  with  N  of  cordite. 
In  order  to  watch  this  gas  absorption,  about  50  grams  of  cordite  arc 
pUccd  m  an  inverted  glass  cylinder,  which  a  long  bent  gas  tube  connects 
to  a  mercury  column  pressure  gauge;  the  apparatus,  without  the  gauge,  is 
placed  in  a  water  bath  kept  at  70"  C.  After  a  while  the  gas  absorption 
passes  into  a  gas  evolution  and  expansion.  The  new  method  is  the  only 
reliable  one  which  gives  a  timely  warning  that  the  sample  of  cordite  is  not 
to  be  trusted;  and  it  is  to  be  hopccf  that  it  will  prove  a  safeguard  against 
spontaneous  explosions  in  powder  magazines,  especially  in  the  tropics. — 
Engineering,  June  22,  tgii.  "New  Stability  test  of  Cordite  by  Dr. 
Silberrad." 

....  The  usual  objection  put  forth,  to  the  introduction  of  the  nitro- 
cellulose  powder  is  that  it  will  not  keep  on  foreign  stations  with  variable 
climates.  This  !  must  state  is  erroneous — I  have  results  of  nitro-celUilose 
powders  stored  in  some  of  the  Iiottcst  climates,  and  these  have  proved  in 
every  way  aatisfactory,  both  chemically  and  ballistically,  when  fired  in 
giin?.  Some  of  the  great  German  chemisis  have  had  this  powder  under 
various  heat  tests  for  many  years  and  have  reported  to  me  their  definite 
opinion  that  nitro-cellulose  powders,  if  properly  made,  arc  to  be  relied  upon 
not  to  deteriorate  any  more  than  cordite  and  other  nitro-glycerine  powders 
when  subjected  to  variable  climatic  influences. — Engineering,  March  8, 
1901.  page  297.    "Modern  Artillery"  by  Lieutenant  A.  T.  Dawson. 

(See  fuller  quotation  from  this  article  in  note  I  of  the  appendix  hereto, 
together  with  note  IT,  quoted  from  an  editorial  in  Engineering.  March 
I5»  iQOt.  endorsing  and  commending  Lieutenant   Dawson's  article.) 

The  most  important  considerations  in  detertuining  the  best  composition 
of  powder  arc  (a)  keeping  qualities  and  safety  under  normal  climatic 
conditions,  (b)  capability  of  highest  possible  ballistics,  (c)  regularity  in 
results  not  to  be  seriously  affected  by  change  of  climate,  or  not  to  cause 
excessive  erosion.  All  these  quaUties  are  secured  by  the  use  of  the 
properly  manufactured  nitro-celhilose  powder,  and  none  can  be  said  to  be 
met  by  any  powder  containing  nitro-glycerine. — Engineering,  Aug.  16, 
1901.     "  Naval  Ordnance,"  by  Lieutenant  A.  T.  Dawson,  R.  N. 

^See  fuller  quotation  from  this  article  in  note  III  of  appendix  hereto.) 

To  the  above  very  concJiisive  testimony  given  by  En^ifiecring 
itself  as  to  the  instability  of  cordite,  we  add  a  few  items  from 
other  English  technical  journals. 

As  a  result  of  the  terrible  explosion  on  board  the  French  battleship 
//f*u  there  has  since  been  a  thorough  overhauling  of  the  explosives  stored 
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in  the  various  arsenals  and  magazines  in  the  United  Kinncdom,  and  largfe 
quantities  of  them  have  been  condemned  and  arc  being  destroyed.  Similar 
measures  were  taken  quite  recently  in  India,  being  prompted  by  the 
deterioration  of  much  of  the  cordite  and  other  explosives  that  had  been 
stored  in  the  Indian  arsenals  and  ordnance  stores  and  which  had  resulted 
in  sevcraJ  aerious  explosions  and  outbreaks  of  fire. — United  Service  Gosrtte 
(English),  Oct.  31,  1907. 

....  As  all  our  readers  arc  aware,  cordite  deteriorates  with  storage, 
and  more  quickly  when  subjected  to  changes  of  temperature.  Army  and 
Navy  Gazette,  June  15,  1907.     "Cordite  Scare." 

All  cordite  of  lots  K.  408,  size  30  and  D.  887  sire  45  M.  D.  is  to  be 
destroyed. — United  Service  Gasette,  December  24,   rgo8. 

Mr.  Craig  asked  whether  several  recent  deliveries  of  cordite  for  big 
guns  supplied  by  the  government  factory  and  private  manufacturers  had 
been  found  too  unstable  after  40  days  storage  to  warrant  admission  with 
safety  into  the  service;  and,  if  so.  what  steps  were  being  taken  to  provide 
a  stable  explosive  for  the  Navy? 

Mr.  M'Kenna  replied,  "  Tt  is  not  in  the  public  interest  lo  give  the 
information  asked  for  in  the  first  part  of  the  question.  Investigation  and 
experiments  arc  continually  in  progress  ivith  a  vic^v  to  further  insuring  the 
stability  of  cordite" — United  Service  Ctuettc,  May  s,  1910. 


Coming;  now  to  a  somewhat  more  detailed  consideration  of  the 
points  n»ade  by  Engineering  in  the  editorial  of  Oct.  6,  the  follow- 
ing assertions  are  noted  as  calling  for  remark:  ist..  that  nitro-cel- 
lulose  powders  are  inherently  less  stable  than  nitro-^lycerine  p<iw- 
ders ;  2nd.,  that  all  smokeless  powders  are  less  subject  to  deterior- 
ation when  freely  exposed  to  the  air  than  when  enclosed  in  air- 
tight containers ;  3d.,  that  cordite  is  less  subject  to  chang:es  in  con- 
tained moisture  because  it  is  to  a  larg^e  extent  *'  water-prixifed  " 
by  the  mineral  jelly  which  it  contains,  and  that,  as  a  result  of 
this  characteristic  it  may  be,  and  actually  is,  carried  on  British 
ships  in  packages  which  permit  free  access  of  air ;  4th,,  that  the 
navies  which  use  nitro-celhilosc  powder  arc  those  which  have 
had  most   accidents   from  decomposition  of  powder. 

The  general  subject  of  the  decomposition  of  smokeless  pow- 
der is  too  technical  to  be  considered  very  fully  at  this  point. 
The  opinions  of  experts  are  quoted  at  con^iflcrable  lenj^h  in  the 
pai>ers  appended  to  this  article,  and  references  are  there  given  to 
other  sources  of  information.  We  believe  that  an  overwhelm- 
ing prc»portion  of  the  evidence  available  is  in  favor  of  the  greater 
stability  of  nitro-cellulosc  powder. 

It  appears  to  be  well  established  that  nitro-cellulose,  even  when 
perfectly  pure,  has  some  tendency  to  decompose  even  at  ordinarj^ 
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temperahirc,  and  that  this  tendency  increases  as  the  temperature 
rises,  becoming  ver>'  niarkcfl.  and  increasing  very  rapidly,  as  we 
go  above  90*  F.  Disregarding  for  the  present  the  manner  of 
stD«'ag€  (whether  with  or  without  free  access  of  air),  this  tend- 
ency is  common  to  all  powders,  including  cordite,  which  have 
ttitro-cellulose  for  a  base;  and  we  find  no  evidence  tending  to 
prove  that  the  tendency  is  checked  hy  the  presence  of  nitro-gly- 
ccrine,  or  even  that  nitro-glycerine  is,  hy  itself,  more  stable  than 
nitro-cellnlose.  Exactly  the  opposite  appears  to  be  demonstrated 
by  the  published  results  of  researches  at  the  Royal  Arsenal  Wool- 
wich, which  indicate  that  both  heat  and  moisture — the  two  great 
enemies  of  smokeless  powder — produce  more  rapid  decomposi- 
tion of  nitro-glycerine  tlian  of  nitro-cellulose. 

(Sec  note  IV  appended:  "  Nilro-ceIluIo*c  versus  nitro-glycerine,"  by 
Robert  Robertson,  of  the  Royal  Arsenal,  Woolwich.) 

(Sec  also  note  V  appended:  "  Tlie  Hydrolysis  of  Iutro-celUlIo^e  and 
nitro-glycerine,"  by  Oswald  Silbcrrad  and  Robert  Farmer  of  the  Royal 
Arsenal,  Woolwich.) 

^fo^eovc^.  even  the  nitro-celliilosc  itself  which  enters  into  the 
composition  of  cordite  differs  from  that  used  in  nitro-cellulose 
powders,  and  in  a  direction  which  makes  it  distinctly  less  stable. 
The  material  used  in  cordite  is  more  highly  nitrated  than  that 
used  in  nitro-cellulose  powders  as  manufactured  in  the  United 
Slates;  and  is,  for  this  reason,  harder  to  purify,  and  less  stable 
when  it  is  purified.  On  this  point  the  researches  of  Will  and 
Jacques  are  conclusive,  and  are  fully  accepted  by  Eng'lish  authori- 
ties, as  proving  that  tlie  instability  of  nitro-cellulose  increases 
directly  M^ith  the  dc^ee  of  \Xs  nitration. 

Sec  "Nitro-cellulose;  Researches  on  the  stability  of,"  by  W.  Will. 
JournnI  of  the  Society  of  Chemical  Industry.     Dec.  15,  1902. 

.Wso  "  Treatise  on  Instability  of  Nitro-cellulose,"  by  M.  Jacques.  Inter' 
national  Chemical  Congress  (Rome)  1906.  Also  note  Vf  appended  to 
this  paper  giving  an  abstract  of  the  above  paper  by  Jacques. 

It  is  manifestly  impossible  that  the  mere  mechanical  mixture, 
witliout  chemical  action,  of  two  unstable  substances,  can  produce 
a  substance  more  stable  than  either  ingredient:  and  as  both  the 
nilro-cellulose  and  the  nitro-glycerine  used  in  cordite  are  in- 
dividually less  stable  than  the  less  highly  nitrated  material  used 
in  United  States  powders,  it  is  manifest  that  the  mixture  of 
these  substances  (which  differs  from  cordite  only  in  its  form 
and  in  the  absence  of  mineral  jelly)  is  at  a  marked  disadvantage 
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as  compared  with  the  nilro-ccllulose  of  lower  nitration,  used,  by 
itself,  in  United  States  powders. 

A  mixture  of  nitro-celUilose  and  nitro-glycerine  such  as  is 
described  above,  without  other  solvents  or  stabilizers,  is  the  explo- 
sive commonly  known  as  "  explosive-gelatine,"  or  "  blasting-ja^cla- 
tine."  It  differs  from  cordite  in  its  form,  which  is  that  of  a  stiff 
jelly,  and  in  the  fact  that  It  lacks  the  5%  of  mineral  jelly  which 
acts  as  a  stabilizer  in  cordite.  The  two  substances  have,  how- 
ever, very  much  in  common,  and  are  usually  grouped  tog-ether  by 
writers  on  stability,  as  for  example  in  the  following  very  signifi- 
cant quotation  from  a  recent  work  by  Oscar  GuttiDan,  one  of  the 
highest  authorities  on  the  Chemistry'  of  Explosives. 

After  referring  in  strong  language  to  the  inherent  instal^ilty  of 
nitro-cellulose,  the  author  proceeds : 

....  No  wonder  that  when  nitro-ccllulose  is  mixed  with  another  explo- 
sive like  nitro-glycerine  to  form  smokeless  powder  it  becomes  less  reli- 
able, and  acts  detrimentally  oh  the  nitroglycerine.  This  is  accentuated 
still  more  in  the  presence  of  another  disturbing  factor  such  as  heal  or 
an  alkali.  I  have  seen  cases  of  gelatine  dynamite  literally  dripping  with 
nitro-glycerine  hocause  a  small  quanlity  of  ammoninm  carN^naie.  added 
as  a  so-called  stabilizer,  caused  a  decomposition  of  some  of  the  nitro- 
cellulose, and  this  went  on  to  such  an  extent  that  the  absorbing  power 
of  the  nitro  cotton  was  destroyed. — Tivtnty  Years  Progress  in  Explosives, 
page  61. 

It  would  seem  to  be  clear  from  what  precedes  that  cordite 
without  its  5%  of  mineral  jelly  would  be  a  very  unstable  sub- 
stance. In  fact,  the  stabilizing  effect  of  mineral  jelly,  which 
had  not  before  been  suspected,  was  discovered  through  the  alarm- 
ing instabilit>'  of  certain  lots  of  cordite  from  which  this  sub- 
stance had  been  omitted. 

The  material  of  which  our  nitro-ccllulose  powders  are  made  is 
comparatively  stable  in  itself,  and  we  have,  associated  with  it 
even  in  our  older  powders — those  which  preceded  the  introduc- 
tion of  diphenylamine — a  stabilizing  agent  which  is  at  least  as 
helpful  as  the  mincraJ  jelly  used  with  cordite.  This  is  the 
alcohol  which  remains  in  the  powder  after  drying  and  persists 
almost  indefinitely. 

The  direct  action  of  the  mineral  jelly  of  cordite  is,  like  that  of 
the  alcohol  in  nitro-celhilose  powders,  to  neutralize  the  acid  pro- 
diKts  of  decomposition :  but  Engineering  claims  that  it  has  a 
secondary  and  very  important  effect  in  that  it  forms  a  water- 
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proof  coating  on  the  outside  of  the  |x>\v<Jcr  grain  and  thus  assists 
to  keep  the  moisture  of  the  grain  from  variations  due  to  heat 
and  dampness.  It  results  from  this,  according  to  Engineering, 
that  there  is  no  necessity  for  keepinj^  cordite  in  the  air-tight  con- 
tainers which  are  used  with  nitro-cellulose  powders,  the  disad- 
vantages of  which  are  that: 

"  h<Tmctica1!>'  to  seal  up  a  case  of  powder  is  distinctly  deleterious  in  the 
Ic»nK  run  to  the  chemical  stability  of  the  powder,  more  particularly  in  hot 
climate^  or  in  hot  magazines ;  (or  if  the  gaseous  products  of  decomposi- 
tion are  not  allowed  to  escape,  they  have  a  cumulative  effect  upon  the  rest 
of  ihe  powder." 

Tliere  is  much  reason  to  believe,  although  the  demonstration 
lacks  completeness,  that  such  accelerated  decomposition  as  is 
descnhed  above  would  actually  take  place  tmder  some  conditions 
with  non-colloided  nitro-cclhilosc ;  that  is  to  say,  with  pure  nitro- 
cellulose, unassociated  with  the  substances  which  are  associated 
with  it  in  smokeless  powder. 

Here  we  should  have  a  tendency,  which  might  conceivably 
prove  a  controlling  tendency,  for  the  acid  products  of  initial 
decomposition  to  act  by  catalysis  and  produce  further  decompo- 
sition. 

In  the  case  of  the  finished  nitro-celluIose  powder,  however, 
another  and  very  important  factor  enters  into  the  matter.  This 
is  the  vaporized  alcohol  with  which  the  sealed  container  is  filled. 
This  alcohol  is  a  neutralizing  agent  for  the  acids  of  decomposi- 
tion, and  is  thus,  as  has  been  noted  above,  a  stabilizer  for  the 
powder.  By  the  use  of  air-tight  containers  we  insure  the  reten- 
tion of  the  alcohol  in  contact  with  the  powder,  in  quantity  far 
more  than  sufficient  to  take  care  of  such  incipient  dircomposition 
as  may  develop. 

Experiments  have  shown,  moreover,  that  the  pressure  of  the 
free  gases  within  the  closed  container  checks  the  evaporation  of 
the  alcohol  from  the  powder  and  retains  it  t«  tlie  grain,  where  its 
stabilizing  effect  is  of  maximum  value. 

This  view  of  the  effect  of  scaled  containers  upon  the  stability  of 
powders  made  with  an  ether-alcohol  solvent,  has  been  very  com-* 
pletcly  demonstrated  by  the  eminent  French  scientist  L.  L'heure, 
the  ashociate  of  M.  V'ielle,  in  an  elaborate  series  of  experiments 
which  are  fully  recorded  in  the  "  Memoriai  des  Poudres  et  Sal- 
f^tres"  No.  XV,  pages  1-38.  (See  note  VII  in  appendix  to  this 
paper). 
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These  expcrimctits  indicate  clearly  that  nitro-cclhilose  pow- 
ders, at  least,  when  heated  in  closed  tubes,  retain  their  stability 
much  longer  than  the  same  powders  heated  in  open  tubes  with 
free  access  of  air. 

It  is  not  demonstrated  that  the  same  is  true  of  cordite ;  but  if  it 
is  not,  the  question  may  well  be  asked,  what  is  the  status  of  the 
cordite  which,  in  "fixed  ammunition,'*  is  hermetically  sealed  up 
in  cartridge  cases?  There  are  no  statements  whicli  indicate  that 
this  powder  is  regarded  by  the  British  authorities  as  more  dan- 
gerous than  that  which  is  put  up  in  other  containers.  More- 
over, the  fact  seems  to  be,  as  will  be  shown  hereafter,  that  Engi- 
neering is  in  error  in  believing  that  even  the  large  caliber  charges 
of  tlie  English  Navy  are  kept  in  containers  whicli  permit  free 
access  of  air. 

The  statement  that  cordite  can  be  carried,  and  in  the  British 
Navy  is  carried,  is  such  a  way  as  to  permit  free  circulation  of 
air,  appears  to  be  contradicted  by  the  following  extracts  from  the 
official  "  Handbook  on  Ammunition  1909 — published  by  Authority 
of  the  Lords  Commissioners  of  the  Admiralty": 

P.  41.  Service  ammunition  is  not  to  be  passed  for  exercise,  and  is  to 
be  handled  with  p"eat  care.  The  ammunition  boxes  are  packed  in  drj'  air, 
and  should  therefore  only  be  opened  when  absolutely  necessary. 

P.  47.  Rough  usage  of  ammunition  cases  and  their  contents  is  calcu- 
lated to  cause  mis-fire».  hang-fires,  or  even  premature  explosion,  and, 
further,  ammunition  boxes  so  handled  cannot  be  expected  to  retain  their 
air-tightness  or  the  contents  of  their  efficiency. 

P.  48.  The  lids  arc  made  water-tight  by  well  luted  jute  yarn,  or  hemp 
placed  in  the  groove  with  more  luting  placed  round  the  lid. 

P.  48-49-  Cylindrical  cases  are  made  of  brass.  The  lids  of  all  are 
made  water-tight  by  being  screwed  up  against  a  dernialine  washer  fixed 
by  India-rubber  solution.     Air  test  plugs  are  fitted  in  the  lid. 

P.  49.  Rectangular  and  cylindrical  cases  are  now  being  manufactured 
with  weakened  mds.  so  that  in  case  of  premature  ignition  of  the  cordite 
charges  the  gases  generated  will  burst  open  the  cases  and  explode  into 
the  magazine,  thereby  minimizing  the  risk  of  an  explosion. 

P.  50.  Outfit  boxes  (or  6-inch,  4.7  inch  Q.  F.  etc..  guns  are  of  teak, 
zinc  lined.  The  box  is  made  air-tight  by  luting  placed  in  a  recess  round 
the  lid. 

P.  51.  Boxes  for  6-pdr.  and  3-pdr.  are  made  air-tight  by  luting  the 
groove  round  the  top  edge. 

P.  55.  The  luting  which  is  used  for  making  water-tight  rectangular, 
and  metal  lined  powder  cases,  and  all  Q.  F.  ammunition  boxes,  and  for 
other  purposes,  such  as  making  gas  tight  large  base  fuzes,  etc.,  is  com- 
posed of  Bo  parts  of  whiting,  20  of  vaseline,  and  i  part  of  castor  oil. 
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It  would  appear  from  the  foregoing:  extracts  that  cordite  as 
tised  in  the  British  Navy  is  carried  in  air-tight  cases  much  like 
lltose  used  in  the  United  States  Navy  and  is  subject  to  the  same 
aHegrd  danger  of  accelerated  decomposition  to  which  United 
States  powders  are  exposed  if  the  views  of  Engineering  are  cor- 
rect. 

The  fact  is,  however,  as  has  been  already  shown,  that  con- 
finement in  air-tight  ca^es  does  not  hasten  but  on  the  contrary 
greatly  retards  decomposition,  ajid  that  Great  Britain  and  all 
other  powers  which  keep  their  powder  in  air-tight  containers  act 
wisely  in  so  doing. 

In  this  immediate  connection,  a  recent  experience  of  the  United 
States  Army  Ordnance  Department  is  interesting.  A  large  quan- 
tity of  small  anus  ammunition  loaded  with  nitro-glycerine  pow- 
der, having  become  obsolete  because  of  changes  in  tlie  service 
bullet  and  rifle,  was  to  be  broken  up. 

Examination  showed  that  many  of  the  necks  of  the  cartridge 
cases  were  split,  bringing  the  powder  in  contact  with  the  atmos- 
phere. In  all  such  cartridges  the  powder  was  found  to  be  in  an 
advanced  stage  of  decomposition  while  the  cartridges  which  were 
miact  and  thus  air-tight  were  in  comparatively  good  condition. 

It  is  probably  true  that  the  mineral  jelly  used  in  cordite  does 
pcrfonn  a  useful  function  in  closing  the  pores  of  the  grains,  thus 
making  them  comparatively  impervious  to  moisture.  We  are 
inclined  to  !>elicve  that  thi-^  i^  the  one  and  only  point  of  the 
article  in  Hnginecring  which  is  well  taken.  Evidently,  the  effect 
of  this  is  not  what  Engineering  claims,  for,  as  has  been  shown  by 
lotalions  from  the  *'  Handbook  of  Ammunition,"  the  cordite 
sed  in  the  British  Navy  is  noi  kept  open  to  the  air.  We  believe, 
however,  that  the  so-called  "  water-proofing  *'  effect  of  the  min- 
eral jelly  is  a  real  advantage  and  that  it  cannot  fail  to  be  in  some 
measure  favorable  to  stability.  This  is  tlie  more  fortimate  be- 
cause of  the  very  rapid  decomposition  which  has  been  shown  to 
result  in  cordite  from  the  presence  of  moisture.  (See  note  V  in 
appendix,  on  '*  The  Hydrolysis  of  Nitro-cellulose  and  Nitro- 
glycerine.") 

It  is  evident  that  without  this  water-proofing  effect,  the  life  of 
irdiic   would   be  extremely  short  when   subjected  to  a  moist 

losphere. 
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As  the  hydrolysis  of  nitro-cellulose  is  much  less  rapid,  there 
is  not  the  same  necessity  for  "  water-proofing:."  although  it  is 
quite  possible  that  such  an  effect  would  be  advantageous  if  it 
could  be  obtained  without  the  sacrifice  of  other  desirable  qualities. 

The  claim  that  cordite  is  a  tougher  colloid  than  nitro-cellulose 
powder  will  not  stand  for  a  moment.  The  comparison  is  easily 
made  and  has  often  been  made.  The  toughness  of  our  powder 
is  so  great  that  if  a  grain  of  it  is  cut  to  a  length  equal  to  its 
diameter  and  subjected  to  compressive  strain,  it  can  be  reduced  to 
one-liaJf  its  original  length  before  a  sign  of  cracking  appears  on 
the  surface. 


The  following  further  extracts  from  the  same  British  Naval 
"Handbook  on  Ammunition"  which  has  been  already  quoted, 
call  attention  to  another  and  very  serious  danger  in  connection 
with  cordite,  which  alone  should  be  sufficient  to  condemn  it. 
This  is  the  danger  of  detonation  by  shock — a  danger  which  is 
here  officially  recognized  as  existing  when  tlie  powder  is  in  per- 
fect condition,  and  which  is,  of  course,  enormously  increased 
when  the  nitro-glycerine  has  exuded  and  collected,  as  nitroglycer- 
ine pure  and  simple,  with  all  the  sensitiveness  which  is  inherent 
in  it,  on  llie  outside  of  the  grains  or  the  bags,  or  within  the  con- 
taining tanks  and  boxes. 

P.  14.  Susceptibility.  Cordite  of  small  diameter  and  in  short  lengths 
13  very  susceptible  to  explosion  by  concussion;  this  susceptibility  dimin- 
ishes as  the  diameter  and  length  increase. 

P.  14.  Exudation.  Cordite  sometimes  has  the  surface  moist;  this  con- 
dition is  called  sweating.  This  is  due  to  the  exudation  of  nitro-glyccrinc, 
which  is  liable  to  lake  place  when  the  cordite  has  been  subjected  to 
temperature  below  45'*  F..  and  subsequently  warmed.  Below  45"  F.,  the 
nitro-glyccrine  freezes,  and  crysializcs  out  on  the  surface,  and  the  melting 
of  these  crystals  forms  the  sweating. 

P.  14.  Sweating  does  not  injuriously  affect  the  cordite,  and  if  it  occurs 
in  made  up  cartridges  no  action  need  be  taken,  but  if  it  appears  on  cordite 
in  bulk,  the  cordite  is  not  to  be  handled  till  it  recovers  its  normal  state, 
which  it  will  do  if  its  temperature  is  kept  above  45*"  F.,  by  the  reabsorp- 
tion  of  the  nitro-glycerine;  when  this  has  taken  place  it  is  serviceable. 

If  these  statements  or  their  significance  needed  confirmation, 
abundant  testimony  like  the  following  could  be  adduced. 

....  The  great  danger  that  arises  from  the  storage  of  this  nitro- 
glycerine scries  of  explosives  is  thai  at  a  temperature  which  may  be 
easily   reached,  and.  indeed,  can   only  be  avoided   by  special  precautions 
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tX   countries,  nitroglycerine  will  drain  out  of  the  mass  and  form  an 

ttrcmcly  dangerous  residue 

.   .  The   results   are   in   accordance   with   what   might    reasonably   be 
Lticipated — the  cxperimcnls  certainly  appear  to  bear  out  the  contention 
kt  a  RTcat  percentage  of  nitro-glyccrinc  is  very  dangerous.     It  is  said 
as  it  exudes   from  the  powder  it   collects  on  the  cartridge  cases  or 
ids  in  which  the  powder  is  contained,  and  may  detonate  at  any  time 

exposed   to   shock —Engineering,   April   2,    1897,   page   451. 

:iro's  Testing  Apparatus  for  Smokeless  Powder." 

The  cordite  which  was  in  use  at  the  above  date  contained  a 

ich  larg'cr  pcrccntag;e  of  nitrn-ijlvcerinc  than  the  present  EnsT- 

»h  service  powder,  "  Cordite  M.  D."    The  difference,  however, 

far  as  the  above  phenomenon  is  concenied.  is  one  of  degree 

ily.  not  of  kind. 
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to   the    statement   that    the   navies   which    have   had    most 

ble  and   accidents   are  those  which   use  nitro-celliilose  pow- 

k     It  is  not  clear  from  the  context  whether  the  reference  to 

dents    with    nitro-cellulose   powder    has    to   do    with    *'  flare- 

cks,"  or  only  with  accidents  arising  from  the  lack  of  stabiHty 

the  powder ;  but  as  at!  other  parts  of  the  editorial  in  question 

relate  to  the  matter  of  stability,  it  seems  fair  to  assume  that  this 

an  refers  to  the  same  subject.     V^iewed  in  this  light,  the  asso- 

iation  of  the  navies  of  France  and  the  United  States  in  a  swcep- 

rng  jjfeneralization  as  to  accidents  is  hard  to  understand. 

It  lias  been  ver\'  commonly  assumed  in  England  and  on  the 
ntinent,  that  the  destruction  of  the  Maine  was— or  may  have 
uc  to  smokeless  powder.     The  fact  is  that  there  was  no 
eless  |)Owder  on  the  Maine,  except  a  small  quantity  of  stnall- 
ammunition  which  was  in  one  of  the  magnzines  which  did 
not  explode.    The  United  States  Navy  did  not  issue  a  smokeless 
pov^'der  for  any  guns  except  small  arms  until  after  the  war  with 
Spain.    Recent  evidence,  moreover,  has  definitely  fixed  the  cause 
f  the  destruction  of  the  Maine, 
The   notable   accidents,   then,   in   which   ships  have   been   des- 
trovcd,  presumably  by  smokeless  powder,  stand  as  follows: 
Aquidaban,  destroyed  by  cordite. 
Jena,  destroyed  by  nitro-celtnlose  powder, 
Mikasa,  destroyed  by  cordite. 
Liberie,  destroyed  by  nitro-cellulose  powder. 
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The  accidents  in  the  magazine  of  the  Rarngc  and  the  tax, 
due  to  the  decomposition  of  cordite  are  referred  to  in  articles 
already  quoted  from  Engineering,  Commenting  further  upon 
these  and  other  accidents,  and  comparing  cordite  with  the  nitro- 
glycerine powders  used  in  the  German  navy.  Engineering  says, 
editorially : 

So  far  as  keeping  qualities  are  concerned,  the  German  powder  is 
even  better  than  our  cordite.  T!ii$  is  also  an  important  factor  in  view 
of  the  cordite  explosions  which  have  taken  place  in  the  magazines  of 
British  war  vessels,  fortunately,  so  far,  wilhoul  loss  of  life  or  of  a  ship; 
similar  good  fortune  may  not  continue.  The  report  on  the^e  explosions 
has  been  kept  extremely  quiet  so  that  is  is  difficult  to  speak  more  fully  of 
them ;  but  on  one  occasion  it  was  mere  good  luck  that  a  b.ittleship  was 
not  sunk  with  all  hands.  Owing  to  this  immunity  from  disaster,  the  pub- 
lic have  not  had  their  faith  in  the  safety  of  ships  iu  our  Beet  sliaken  in 
the  same  way  as  France  quite  lately  was  rudely  awakened  from  the  con- 
fidence in  the  excellence  of  the  propellent  p<:>wder  used  in  lier  Navy  by  the 
terrible  disaster  on  the  Una. — Engineering,  Sept.  27,  1907. 

It  may  be  remarked  in  passing  that  the  German  powder  which 
is  referred  to  witli  so  much  approbation  in  the  above  editorial 
rehes  for  its  stability  upon  the  same  ingredient  "  diplienylamine 
which  is  now  used  in  all  United  States  powders. 
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Apart  from  accidents  on  shipboard,  the  history-  of  cordite  and 
its  allied  explosives  containing^  nitro-glyccrinc  is  filled  with  inci- 
dents like  the  following,  extracted  from  the  official  reports  of  the 
British  Inspector  of  Explosives : 
Report  of  1902: 

Spain— On  June  ^th  the  school  of  gunnery  magazine  at  Carabanchel 
camp  exploded,  killing  two  men  and  injuring  fourteen  others.    There  were 
several  nitro-powders  in  the  magazine  and  the  explosion  is  attributed  to 
the  spontaneous  ignition  of  unstable  ballistitc. 
Report  of  1904: 

Fire  in  blending  house  in  which  were  present  2300  pounds  of  cordite. 
No  person  was  present  in  the  house  at  the  time. 
Report  of  1904: 

Australia — Great  excitement  at  Coolgardie  on  May  19th  when  a  twenty 
ton  licensed  magazine  blew  up.     There  are  strong  grounds  of  suspicion 
that  the   explosion   was  due  to  the  spontaneous   ignition  of  some  nitro- 
glycerine explosives. 
Report  of  15)05 : 

A  magazine  belonging  to  the  Thames   Storage    (explosives)    Company 
Limited,  in  which  a  quantity  of  small-arm  nitro-compouiid  had  been  kept 
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for    con-M(1«-ablc   time   was   burned   to   the    ground.     The   fire   was   most 

probably  due  to  spontaneous  decomposition. 

Report  of  1009: 

On   September  2isi  an  ignition  of  cordite  M.  D.  ocairred  in  the  maga- 
zine  of  the   Small   Arms   Ammunition   Factory,   Kikee,    India.    The   fire 
was  attributed  to  the  spontaneous  ignition  of  the  cordite,  M.  D.,  but  no 
reason  for  this  could  be  assigned. 
Report  of  1907   (Inspector  in  India): 

The  two  explosions  of  cordite  which  occurred  at  Hyberdad  on  the  7th 
and  15th  of  April,  1906,  and  at  Ferozepnre  on  the  31st  of  Auguiir.  iQOp. 
Special  boards  of  investigation  arrived  at  the  conclusion  that  the  explo- 
sions were  due  to  the  spontaneous  ignition  of  cordite  from  some  cause 
or  other.  Below  is  given  a  record  of  nilro-compound  explosions  which 
have  occurred  in  India  previous  to  the  explosions  of  cordite  referred  to 

[above. 
In  t8S8  explosion  of  two  magazines. 
In  1890  "  '*   one  magazine. 

Tn  1891  "  "   one 

In  1896  "  **   one 

Tn  1898         "  "   two  magazines. 

All  these  explosions  were  attributed  at  the  time  to  the  spontaneous  igni- 
Tinn  of  blasting  gelatine  owing  to  chemical  deterioration. 
Report  of  1899: 
An  accident  in  the  manufacture  of  cordite  occurred  at  th^  factory  of 
Kynoch  at  Holehavcn.  Some  cordite  which  was  being  examined  on  a 
table  look  fire  and  ignited  a  considerable  quantity  of  the  same  explo- 
sive which  was  present  in  the  building.  An  exhaustive  inquiry  failed  to 
reveal  any  cause  to  which  the  ignition  could  be  attributed  with  any  degree 
of  probability. 

It  is  probable  that  the  above  partial  list  of  accidents  could  be 
more  or  less  completely  duplicated  from  the  history  of  French 
nitro-cellulose  powders,  which  are  now  known  to  have  l>een 
nianiitacturcd.  stored  and  tested  with  so  little  care  that  they  have 
practically  nothing  in  common  with  our  powder  except  the  fact 
that  they  contain  no  nitro-glycerine. 

The  chief  sig^nificance  of  the  above  list  lies  in  the  evidence 
which  it  affords  that  cordite  has  no  claim  to  the  immaculate  record 
which  Engineering  has  been  moved  to  assign  to  it  at  this  late  day, 
after  many  years  of  such  condcninatiL>ii  as  has  been  illustrated 
in  various  quotations  already  given. 


The  experience  in  this  country  with  cordite  and  other  nitro- 
glycerine powders  has  not  been  such  as  to  inspire  confidence  in 
their  stability.     A  large  quantity  of  cordite  purchased  with  the 
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"Albany"  and  '*  New  Orlea^ts"  was  destroyed  as  unsafe  witnin 
a  few  years  after  its  arrival.  The  exact  dates  are  not  at  hand. 
but  the  life  of  the  powder  was  much  less  tlian  ten  years. 

Approximately  70,000  pounds  of  cordite  purchased  in  England 
in  1898  by  the  U.  S.  Anny,  ina<le  up  into  charges  for  the 
4.7-inch  and  6-inch  Armstrong  guns,  was  destroyed  at  Picatinny 
Arsenal  in  1908.  it  having  become  so  unstable  as  to  be  in  a  dan- 
gerous condition.  Its  condition  was  indicated  by  the  fact  that  it 
gave  a  KI  starch  test  of  only  four  minutes  at  82°  C,  and  that  it 
gave  dangerously  high  and  irregular  pressures  in  firing. 
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A  further  important  feature  of  our  experience  with  cordite 
and  other  nitro-glycerine  compounds  is  that  when  decomposition 
does  set  in  it  proceeds  much  more  rapidly  than  in  the  case  of 
nitro-cellnlose  powders.  And,  what  is  of  still  greater  importance, 
that  //k*  dernmposition  is  much  more  likely  to  termimUe  in  im 
explosion. 

The  gradual  pn^gress  of  such  decomposition  as  may  ocair  in 
nitro-cellulosc  iH>wders  is  one  of  the  most  satisfactory  guarantees 
which  could  Ije  wished,  that  the  change  will  be  detected  by  the 
very  complete  tests  which  are  a  matter  of  routine,  long  l>efore  it 
can  become  dangerous.  Nitro-glycerine  powder,  on  the  other 
hand,  after  remaining  apparently  unchanged  for  a  considerable 
length  of  time,  is  apt  to  develop  instability  quite  suddenly  and 
rapidly.  We  have  just  had  a  confirmation  of  this  in  the  case 
of  some  nitro-glycerine  powder  at  Frankford  .Arsenal.  This  pow- 
der showed  no  marked  change  in  stability  from  the  date  of  manu- 
facture in  1900  until  March  of  this  year.  Between  March  and 
November,  however,  it  lost  stability  very  rapidly  and  was  des- 
troyed. In  March  it  withstood  the  135**  C.  test  for  seven  hours 
without  exploding  and  gave  a  surveillance  test  at  80"  C.  of  16 
days.  In  November,  five  samples  exploded  in  less  than  two 
hours  at  135**  C.  and  the  surveillance  test  at  80°  C.  had  dropped 
to  s?ven  days. 

A  similar  case  of  very  sudden  .deterioration  in  a  nitro-glycerine 
compound  is  mentioned  by  J.  B.  Henderson  and  T.  McCall  in  an 
article  pubh'she<!  in  the  Journal  of  thr  Society  of  Chemical  indus- 
try for  Mardi  15.  1910.  This  is  the  case  of  a  lot  of  blasting 
gelatine  manufactured  Feb.  4,  1909. 


I 


COKNECTIOX    WITH   AN   EDITORIAL  IN  "ENGINEERING."     ISS 


S«pt.  0,  190Q,  this  tot  was  tt«.tcd  and  found  to  be  in  good  condi- 
tion. On  Dec.  15,  it  was  in  a  dangerous  condition,  decomposition  having 
•ct   ID  accompanied  by  exudation  if  the  nitro-glycerinc. 


While  our  experience  with  nitro-cellulose  powder  has  not  been 
ah&olittely  uniform,  it  has  indudcd  but  four  incidents  in  which 
stispicion  has  fallen  upon  the  stability  of  the  powder.  Three 
of  these  ^o  back  to  the  very  infancy  of  the  manufacture  in  this 
coitntry,  and  the  powders  involved  had  been  made  by  methods 
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nccident  was  a  fire  oinginating  in  a  powder  chargfe  which   was 
being  handled  at  tlie  New  York  Navy  Yard  in  transfer  fr<:>m  the 
Culj^oa,     No  evidence  has  ever  been  found  that  the  ix>wder  was  ^M 
at   fault,  and   prolong^ed  experiments   with   a   large   number  of  ^ 
samples  of  the  same  powder  with  the  same  history,  have  failed 
to  develop  any  indication  of  instability.     We  have  on  hand  at  ^M 
present  many  lots  dating  from  the  first  few  years  of  our  manu-  ^* 
facture  of  smokeless  powrlers,  about  1900,  which  are  still  in  good 
cu>ndition.  ^M 

Within  the  current  month  (December,  1911)  reports  have  been  ^^ 
rcccivetl  from  a  numl>er  of  lots  of  powder  manufactured  in  189S 
which  were  sent  to  Culebra,  West  Indies,  in  1902  and  of  necessity  H 
^tored   for  a  mnutier  of  years  in  a  way  which  represented  very  ~ 
nearly  the  maximum  of  unfavorable  conditions  as  to  heat  and 
moisture,  being  subjected  to  extreme  alternations  as  regards  both 
of  thesc  factors.     For  the  first  year  it  was  kept  in  a  leaky  coal 
barge,  painted  black,  exposed  to  the  sun,  without  ventilation;  and 
thereafter,  for  about  8  years,  in  a  hoi  and  damp  underground 
magazine.  ^m 

This  powder  has  recently  been  returned  to  tliis  country  and  ^| 
has  been  examined  at  the  Fort  Mifflin  Magazine.  A  considerable 
part  of  it  is  still  in  goo<!  condition.  Several  lots,  however,  which 
show  signs  of  having  »iuffcred  more  than  the  others  from  expo- 
sure to  moii't  heat,  have  decomposed  into  a  pasty  mass  which  ^M 
deliquesces  upon  exposure  to  the  air.  Not  only  did  none  of  this 
powder  explode  as  a  result  of  decomposition,  but  there  is  no  evi- 
•lence  of  any  marked  rise  in  temperature  having  taken  place. 
Tliis  evidence  is  a  strong  confirmation  of  the  statement  already 

ade,  tJiat  the  disposition  of  nitro-cellulose  powder  when  it  does 
deteriorate  is  to  do  so  with  comparatively  slow  evolution  of  heat 
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and  with  littU  or  no  tendency  to  explode.  It  also  confirms  the 
claim  that,  in  general,  our  powders — even  those  which  contain  no 
stabilizer — retain  their  stability  for  long  periods  in  spite  of  un- 
favorable conditions. 


The  writer  in  Engineering  alludes  to  the  matter  of  erosion  but 
dismisses  it  as  if  it  were  of  little  consequence,  with  the  remark 
that:  "  experiments  have  shown  that  erosion  is  not  only  a  function 
of  the  temperature  of  explosion  but  also  of  other  factors  which 
tend  to  counterbalance  the  advantages  of  the  lower  explosion 
temperature," 

It  is  doubtless  true  that  other  factors  than  temperature  have 
their  effect  upon  erosion,  hut  these  effects  are  comparatively  trifl- 
ing, and  even  at  that,  there  is  no  evidence  that  they  are  less 
important  in  cordite  than  in  nitro-celhilose  powder.  AH  authori- 
ties agree  that,  broadly  speaking,  erosion  is  a  direct  result  of  the 
temperatures  to  which  the  bore  of  the  gim  is  subjected  by  the 
combuslion  of  the  powder  charge,  and  all  authorities  are  equally 
agreed  that  this  temperature  is  something  like  50%  greater  with 
cordite  than  with  nitro-cellulosc  powder. 

Tliere  have  been  no  experiments  since  those  of  Sir  Andrew 
Noble,  in  1900,  which  have  thrown  any  doubt  upon  the  results 
which  he  records  in  the  following  words : 

From  the  curve  showing  the  quantities  of  heat  you  will  nolc  that  in 
passing  from  10%  nitro-glyccrine  lo  60%,  the  heat  generated  lias  increased 
by  about  60%.  But  if  you  will  examine  the  curve  indicatinK  the  correspond- 
ing amount  of  erosion,  you  will  see  that  while  the  heat  is  only  greater  by 
at>out  60%,  the  erosion  is  greater  by  nearly  500  per  cent. 

These  experiments  entirely  confirm  the  conclusion  at  which  I  have 
previously  arrived;  viz.,  that  heat  is  the  principal  factor  in  determining 
the  amount  of  erosion. 

It  should  be  noted  that  these  experiments  cover  a  range  which 
begins  far  below  the  percentage  of  nitro-glycerine  in  cordite 
M.  D.  (30%)  and  ends  slightly  above  that  of  the  orginal  cordite 
(58%). 

The  following  editorial  in  Engineering  under  date  of  March 
15.  1901,  gives  some  interesting  facts  with  regard  to  the  erosion 
resulting  from  the  use  of  the  unmodified  cordite  of  that  day,  with 
its  $S%  of  nitro-glycerine: 

Cordite  is  the  powder  in  use  in  all  our  guns,  and  it  haa  had  its  trial 
m  tbc  South  African  war.     What  are  the  results?     It   is  no  secret  that 


I 


CONNKCTIOX  WITH   AN"   EDITORIAL   iX  "ENGINEERING."     TS7 

tbc  erosion  with  cordite  is  most  excessive,  and  we  believe  that  this  is  even 
^th  Kuns  not  designed  to  give  the  liighest  energies  now  necessary  in 
nso^lrrn  artillery.  \Vc  understand  that  many  of  our  field  pieces  in  the 
Trans%'aal  have  been  returned  "  badly  eroded,"  and,  further,  that 
many  of  the  +7-inch  g^nns  in  the  Transvaal,  supplied  by  the  Navy  from 
,-Sanoa's  Tow-n,  had  lo  he  replaced,  owing  to  the  wear  in  the  bore  quite 
^M^iling  the  shooting.  As  an  instance  of  the  irregularity,  we  may  tncn- 
^  lion  that  the  firing  of  the  4.7-inch  gun  varied  in  range  by  over  400  yards. 
■  This  fact  alone  demonstrates  to  the  country  the  serious  peril  involved  in 
■  fhe  use  of  cordite.  It  is  obvious  that  if  these  disadvantages  are 
•ing  in  the  present  conflict,  in  which  but  a  comparatively  !;mall 
er  of  euns  are  being  utilized,  a  very  lamentable  position  would  be 

:cd  if  we  were  at  war,  say,  with  two  first-class  nwritimc  powers,  in 

vbieh  the  long  range  and  the  efficiency  of  Ihc  guns  must  practically  con- 
trol the  final  result.  It  surely  is  a  very  short- sighted  policy  not  to  take 
active  measures  when  such  facts  are  well  known. — Engineering,  March 
15,    1901,  "Smokeless   Powder." 

A  comparative  study  of  nitro-glyccrinc  versus  nitro-celluJose 
powders  from  the  point  of  view  of  erosion  has  recently  been  made 
by  the  Ordnance  Department  of  the  United  States  Army,  with 
results  which  fully  confimi  those  ohtained  by  the  British  authori- 
ties already  quoted.  These  firings  were  made  in  1907  with  the 
50-cahber  rifle.  Two  of  the  powders  used  contained  20%  and 
3055?  of  nitro-glyccrinc  (the  larger  per  cent  being  practically  that 
which  is  incorporated  in  the  latest  British  powder,  cordite  M.  D.). 

The  accuracy-life  of  the  rifle  was  found  to  be  as  follows ; 

With  30%  nitro-glycerinc  powder  . .  2000  to  3000  rounds 
With  20%  nitro-glycerine  powder  . .  3000  to  4000  rounds 
With  nitro-ccUuIose  powder   13,000  to  15,000  rounds 

After  2000  rounds,  the  mean  al>solute  deviations  at  1000  yards 
of  the  rifles  using  the  diflFercnt  powders  were  as  follows: 

With  nitro-cellnlose  powder   15.2  inches 

With  ao%  nitro-glyccrine  powder , 16.6  inchei 

With  30%  nitro-glycerine  powder 26.6  inches 

After  3000  rounds,  the  deviations  increased  to  the  following: 

With  nitro-cellulose  powder    157  inches 

With  20%  nitroglycerine  powder  18.6  inches 

With  30%  nitro-glycerine  powder    37.4  inches 

After  4000  rounds,  the  deviations  increased  to  the  following: 

With  nitro-cellulosc  powder    16.3  inches 

With  20%  nitro -glycerine  powder    26.5  inches 

With  30%  nitro-glycerine  powder    Accuracy 

entirely  lost,  rifling  practically  destroyed. 
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After  5000  rcainds.  the  deviations  were: 

With  niiro-ccllulosc  powder 16.9  inches 

With  20%  nitro-glyccrine  pow^Kr    Accuracy 

enurely  lost,  rifling  practically  destroyed. 

After  15.000  rounds,  the  deviations  were: 

With  nitro-cellulosc  powder    ....  .  24.5  inches 

Thus  the  rifle  using  nitro-cellulose  powder  was  in  better  con- 
dition after  firing-  15.000  rounds  than  the  one  using  30%  nitro- 
glycerine after  2000  rounds  and  better  than  the  one  using  20% 
nitro-glycerine  aft<?r  4000  rounds.  fl 

The  two  scries  of  experiments  above  described,  by  Sir  Andrew 
Xoble  and  the  United  States  Ordnance  Department,  are  the  only 
ones  with  wliich  the  Board  is  acquainted  in  which  the  firings 
were  pushed  to  a  final  conclusion,  and  it  will  be  observed  that 
the  results  of  the  two  series  are  in  substantial  accord,  and  that 
they  agree  entirely  with  the  view  expressed  by  Engxneering  in  the 
article  just  quoted  from  the  issue  of  March   15,   1901. 


The  claim  has  been  made  in  the  preceding  pages  that  there 
are  good  and  bad  nitro-cellulose  powders,  just  as  tliere  are,  doubt- 
less, goo(J  and  bad  nttro-glycerine  powders :  and  that  the  pow- 
ders which  have  caused  the  recent  terrible  disasters  in  France  may 
fairly  be  classed  as  bad  upon  evidence  derived  entirely  from 
official  French  sources.  A 

This  evidence,  which  has  been  so  widely  published  that  it  seems  ™ 
unnecessary  to  reproduce  it  here,  indicates  that  in  manufacture, 
storage  and   inspection,  the  methods  used  and  the  precautions 
taken  have  been  such  as  almost  to  invite  disaster.  h 

The  practice  has  obtained,  for  instance,  of  subjecting  old  and  f 
bad  powders  to  a  process  of  retrcatment  ("  radoubage  *')  and 
from  that  time  forward  regarding  them  as  if  they  were  new 
powders,  issuing  them  to  service  with  the  date  of  retreatment  as 
if  this  were  the  date  of  manufacture.  It  is,  of  course,  possible  to 
re-work  old  powders  with  so  much  completeness  as  will  make 
them  actually  new.  This  is  the  case  with  the  process  of  re-work- 
ing which  is  used  with  United  States  powders,  to  which  refer- 
ence has  already  been  made.  Here  the  powder  is  ground  up  into 
finely  divi<led  particles  of  nitro-cellulose,  which  is  then  subjected 
to  all  the  stages  of  washing,  boiling,  etc,  through  whicla  it  passed 
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orisjinaJ  manufacture,  the  diphenylamine  being  introduced  at 
the  sanie  stage  of  manufacture,  and  every  step  of  tlie  origina) 
process  being  duplicated  with  absolute  thoroughness.  The  French 
have  a  process  of  re-working  ("  ramalaxage  '")  which,  while  much 
less  Ihorougli  than  our  process  just  described,  is  much  superior  to 
Iheir  *'  radouhage,'*  which  was  in  use  until  1907,  which  latter 
process  consisted  only  in  an  attempt  to  restore  the  solvents  which 
had  c\'aporated  from  old  powder,  by  soaking  the  grains  in  ether- 
alcohol  solvent  to  which  was  added  a  small  percentage  of  amyl- 
alcohol. 

To  subject  a  powtlcr  10  such  treatment  as  this  and  then  regard 
it  as  new  powder,  dating  from  the  date  of  this  treatment,  would 
seem  to  be  bad  enough,  but  with  this  practice  was  associated 
another  which. was  even  worse.  This  was  to  blend  several  lots  of 
powder  made  at  different  times,  with  entirely  different  histories 
— some  perhaps  retreated  and  others  not — and  to  issue  tliem  to 
scr\'ice  with  a  single  designation  as  if  they  were  of  a  single  homo- 
geneous lot,  of  one  date  of  manufacture  and  one  consistent  his- 
tory. It  is  clear  that  not  only  did  the  bad  powders  of  such  a  blend 
entirely  neutralize  the  good  ones,  but  that  no  test  could  possibly 
have  any  value  because  it  could  not  be  representative  of  the  whole 
tot. 

It  is  an  extraordinary  and  very  significant  fact  that  the  powder 
which  destroyed  the  Liberie  (if  indeed  the  fault  actually  lay  in 
the  powder)  is  thought  to  have  been  identified  as  being  practi- 
cally the  same  as  that  which  destroyed  the  /t*«a;  that  is  to  say, 
it  was  made  at  the  same  factory  (Pont  de  Bnis)  at  very  nearly, 
if  not  exactly,  the  same  time  (1906)  and  by  the  same  methcN:ls — 
methods  which  a  later  manager  of  tlie  factory  has  condemned  as 
criminally  careless. 

I.  The  explosion  of  the  Jina  was  caused  hy  powder  made  by  the  factory 
in  Font  Dc  Buis.  The  explosion  of  the  Liberte  was  caused  by  (wwder 
Irom  the  same  source,  hut  whose  manufacture  dates  from  the  beginning 
of  the  year  igo6. 

2-  At  the  end  of  the  year  1906,  the  director  of  the  factory  of  Pont  dc 
Bnis  was  sent  to  that  of  Moulin  Blanc  and  replaced  by  M.  Maissin.  The 
latter  furnished,  in  1907,  a  report  in  wliich  he  formally  accused  his  prede- 
cessor of  carelessness.  In  a  manner  very  precise,  he  indicated  that 
powder  of  bad  quality  had  been  retreated  (that  13  to  say  indifferently 
restored  by  different  chemical  processes)  at  Pont  de  Buis,  and  delivered 
next,  like  new  powder;  zvhiie  giving  for  the  date  of  its  manufacture  the 
date  of  the  retreating. 
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"These  are  arc  powders,"  said  M.  Maissin.  "which  have  caused  th 
catastrophe  on  the  Jina"  "  These  are  also  those  which  caused  that  of  the 
Libert^."  The  result  ot  the  actual  investigation  permits  us  to  affirm  in 
a  manner  almost  positive  that  the  exposion  was  due  to  the  inflammation 
of  a  cartridge  in  the  upper  magazine  of  the  starboard  forward  side.  This 
magazine  contained  only  the  lot  of  powder  B.  M.  13  A.  M.  8-2,  06.  P.  B. 
(Second  lot  1906,  Pom  dc  Buis.) 

All   the  ariiUcry   officers   know   that    the   dates   of  the   lots   of   powder 
which  arc  issued  to  them  are  absolutely  illusory. — "  Le  Matin,**  Octo' 
25,  1911. 


bcflfl 


A  lot  15  taken  which  has  been  proved  in  a  gun.  If.  for  example,  the 
velocity  obtained  is  greater  by  15  or  20  meters  than  that  which  is  desired, 
another  lot  is  taken  which  gives  a  velocity  too  low.  The  two  lots  are 
mixed  and  so,  by  trying  many  mixtures  of  powder  of  diflFercnt  dates  and 
origin,  a  mixture  is  obtained  having  the  desired  velocily. 

At  the  time  of  the  inquiry  of  the  Jfna.  there  were  many  discussions 
on  the  very  grave  inconvenience 3  which  these  mixtures  presented,  and 
notably  Colonel  Jacob  was  very  explicit  in  this  regard.  He  considers 
that  the  greatest  improvement  in  manufacture  will  be  to  have  unmixed 
loU. 

The  reason  is  simple.  If  you  wish,  in  the  sequel,  one  year  after,  two 
years  after,  to  render  account  of  Ihc  state  of  your  powder,  how  would 
you  do  so  with  the  tests  admitted  hitherto?  You  take  oflf  a  sample  and 
you  see  if  it  decomposes  too  rapidly  at  no*".  But.  if  you  have  in  the 
lot  which  yon  examine  several  powders  of  very  difTorent  origin,  all  that 
you  will  know  is  that  the  particular  grain  from  which  you  have  taken  the 
the  sample,  is  good;  but  can  you  say  that  another  grain  of  the  mixture, 
made  at  another  time,  will  be  good  also? 

It  is  certain  that  thtfi  sampling  made  at  random  will  be  good  only  if 
we  have  to  do  with  a  homogeneous  lot. — Statement  by  M.  Paul  Painleve, 
Chamber  of  Deputies  Inquiry,     Nov.  n,  igtt.     Page  298^. 

....  Among  the  memoranda  of  lots  of  powder  issued  to  the  Navy 
which  have*  passed  through  my  hands,  is  one  which  deals  witli  a  mixture 
so  extraordinary  that  I  think  it  my  duty  to  communicate  it  without  delay 
to  the  Budget  Commission. 

The  lot  of  15.124  kilos.,  dated  1909.  included  8474  kilos.,  of  powder 
finished  in  1908,  4501  finished  in  1906,  763  kilos.,  of  remnants  marked 
1906,  and  1386  of  a  mixture  bearing  the  same  date.  This  mixture  is  com- 
posed of  powders  which  go  back  to  1904  and  perhaps  earlier.  It  is 
important  to  observe  that  this  lot  docs  not  come  from  Pont  de  Buis,  but 
from  Sevran-Livray. 

....  At  Point  du  Buis.  even  veo*  recently,  the  most  extravagant  mix- 
turea  were  common.  It  is  curious  to  note,  under  the  administration  of 
M,  Maissin,  more  serious  faults  than  those  which  he  charges  so  bitterly 
against  his  predecessor.  For  example,  a  lot  of  powder  dated  1908  con- 
tained  a   large   proportion   of  powder   retreated    (radoube)    in    1901,   and 
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therefore  actuaily  manufactured  perhaps  5  tor  6  years  earlier — so  that  the 
Jot  marked  1908  contained  in  reality  powders  of  1895  and  1896. — State- 
m^nt  of  M.  Paul  Painlevt,  Reporter  of  the  Budget,  in  the  Chamber  of 
Deputies. 

The  following  note  illustrates  still  another  phase  of  this  matter. 

"It  is  well  known  that  naval  officers  are  charged  only  with  the  utiliza 
Hon  of  the  artillery  on  board  ship.  The  powders  are  delivered  to  them 
under  the  direction  of  the  artillery-of-the-port,  by  the  engineers  of  the 
artillery,  a  body  entirely  distinct  from  ihat  of  the  naval  officers. 

Reliable  information  permits  us  to  affirm  that  the  orders  of  the  artillery 
have  not  always  executed  promptly  the  ministerial  regulations  ordered 
after  the  catastrophe  on  the  Jena. 

They  had  still  in  the  squadron  la^t  Tuesday,  Sept  30,  1911,  ammuni- 
tion ^y  or  14  years  old.  They  delivered  to  the  ships  of  the  Third  Squad- 
ron at  Brest,  before  its  departure  for  Toulon,  the  retreated  lots,  expressly 
prescribed  since  the  Jina,  The  commanders  protested.  The  reply  to 
them  was,  "  There  is  no  other  powder."  They  had  to  take  those  powders 
on  board. 

The  regulations  for  the  conservation  of  powder  says;  "Ammunition 
should  be  inspected  if  it  has  undergone  35**  for  14  days  or  30*  for  90  days." 

Before  the  manoeuvers  the  Charles  Martel  demanded  the  inspection  of 
the  magazine  which  had  been  subjected  to  this  condition.  It  was  refused. 
On  board  tliey  had  doubts  about  the  lot;  there  were  brown  spots  on  the 
gr:*ins  in  the  observation  flask,  which  indicated  a  decomposition  of  the 
lot.  The  matter  was  referred  to  the  artillerj'.  A  chief  engineer  came  on 
board.  He  examined  the  grains  and  said,  "There  arc  evidently  gunners 
who  have  placed  their  dirty  hands  on  it." — "  Le  Matin."  October,  1,  191 1. 

The  latest  news  from  France  is  to  the  effect  that  an  entirely 
new  system  of  supervision  has  l>een  established  by  which  the 
officers  of  the  Army  and  Nav>'  who  are  to  use  the  powders,  are 
given  not  only  the  privilepfe  but  tlie  duty  of  supervising  every 
stage  of  the  manufacture  of  the  powders  and  every  feature  of 
their  subsequent  life  and  treatment. 

The  new  rules,  estahlished  by  a  decree  of  the  President  of 
France,  are  quoted  in  the  appendix  in  Xote  VIII.  They  corres- 
pond almost  absolutely  witli  the  rules  which  have  been  in  force  in 
the  Army  and  Navy  of  the  United  States  from  the  earliest  days  of 
the  manufacture  of  smokeless  powder  in  this  country. 


Regarding:  the  conditions  to  which  ilie  powders  are  exposed  on 
board  ship,  we  have  already  quoted  the  views  of  Engineering,  as 
set  forth  in  its  editorial  of  October  30,  1908,  following  an  analysis 


i62        Report  of  Army  and  Navy  Powder  Board  in 

of  the  conditions  brought  out  by  the  Jena  investigfation.  For 
convenience  of  reference,  the  following  paragraph  is  again  quoted: 
....  it  is  quite  clear  that  the  disaster  on  board  the  Jina  was  due  to 
faulty  location  of  the  ammunition  ma^a^ines  and  to  impnidrnce  generally. 
From  this  spi'ech  it  is  evident  that  the  smokeless  powders  of  any  nation — 
and  they  are  all  practically  the  same  composition — would  have  tichavcd 
in  the  same  way  in  similar  circumstances- — Engineering.  October  .^o,  1908, 
Page  579.     Editorial,  "  Smokeless  Powders." 

Without  fiToing  as  far  as  En^^ineerift]^  goes  in  this  paragraph, 
wc  arc  unable  to  resist  the  conclusion  that,  to  the  danger  inherent 
in  powders  badly  made  and  imperfectly  inspected,  there  .was 
added,  quite  unnecessarily,  in  the  Jena,  the  LibcrtS  and  other 
French  battleships,  the  danger  arising  from  heat  and  moisture 
beyond  what  should  Itave  been  tolerated  and.  we  hope  and  believe, 
very  far  beyond  what  would  be  tolerated  on  a  battleship  of  the 
United  States  Navy.  

Tlie  criticism  which  has  been  so  freely  indulged  in  above  of 
French  metliods  of  manufacture  and  treatment  of  their  powders 
finds  its  justification  in  the  fact,  that,  as  already  stated,  every  state- 
ment here  given  is  taken  from  official  information  frankly  given 
to  the  worki  by  the  French  Government  in  an  earnest  endeavor 
to  go  to  the  heart  of  the  causes  which  have  resulted  in  the  recent 
deplorable  accidents  to  its  Navy. 


The  statements  made  by  Engineering  with  regard  to  the 
governments  which  use  nitro-cdlulose,  and  those  which  use  nitro- 
glycerine, powders,  are  far  from  covering  this  ground  completely, 
and  as  they  stand  may  well  convey  an  entirely  false  impression. 
There  is  no  doubt  that  nitro-glyccrine  powders  have  certain 
rather  marked  advantages  in  convenience.  And  it  happens  that 
tliese  advantages  are  such  as  to  be  especially  important  on  ship- 
board. Other  things  being  equal,  the  energy'  desired  is  obtained 
with  materially  smaller  weight  and  bulk  of  cordite  than  of  nitro- 
cellulose powder.  This  means  not  only  that  more  roimds  can 
■le  carried  in  the  magazine  but  that  the  charges  can  be  handled 
"tT.>re  easily  and  in  smaller  space,  from  which  condition  there 
K^ows  a  possible  saving  in  the  size  and  therefore  in  the  weight 
«l  the  turret.  The  smaller  charge  calls  for  a  smaller  powder 
dttmbcr  and  this  pennits  a  shorter  gun.  All  of  these  advantages 
are  freclv  conceded.  They  have  to  do  with  conifenicnce,  not  with 
mtttt:  bui  in  the  judgment  of  certain  governments  they  have 
<alficvd  to  outweigh — in  their  application  to  ships — the  advantages 
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»f  a  widely  different  character  which  are  very  generally  attributed 
|to  nitTrvcelhilosc  powders  and  which  have  been  set  forth  in  the 
trcceding  pages  of  this  paper.  It  is  peculiarly  sigpiificant  that, 
as  pointed  out  by  Engineering,  Germany  and  several  other  powers, 
>ihile  using  nitro-^Iycerine  powders  for  the  Navy,  where  the 
above  advantages  arc  important,  use  nitro-cellulosc  powders  on 
shore,  where  matters  of  convenience  are  of  little  or  no  importance 
and  where,  accordingly,  there  is  nothing  to  prevent  the  selection 
of  the  powder  which  is  considered  most  advantageous  from  the 
view  points  of  stability,  erosion,  etc.  Granting  that  Germany 
feels  bound  to  use  nitro-glyccrine  powder  for  the  Navy,  there 
must  be  some  very  strong  reason  for  accepting  the  inconveniences 
of  using  an  entirely  different  powder  for  the  Army.  And  so  with 
i.all  other  powers  which  adopt  this  policy. 

Again,  it  is  hardly  fair  to  count  Japan,  Argentina  and  Brazil 
las  committed  to  the  use  of  nitro-glycerine  powders  for  naval  pur- 
poses as  a  matter  of  dehberate  policy.  It  has  already  been 
explained  that  guns  designed  for  cordite  have  smaller  chambers 
than  those  designed  for  nitro-cellulose  powder.  It  follows  from 
this,  that  a  nation  whose  naval  guns  are  of  Engh"sh  manufacture 
and  therefore  designed  for  firing  cordite  is  practically  forced 
jJo  use  cordite  for  the  Navy.  If  such  a  nation  uses  nitro-cellulose 
■  powder  for  the  Army,  this  fact  would  seem  to  indicate  a  prefcr- 
imce  for  the  latter  type  of  powder. 

It  has  been  reported  from  time  to  time  tliat  Japan  was  dissatis- 
'fied  witli  cordite  as  a  result  of  the  destruction  of  the  Mikasa  and 
|of  tlie  rapid  erosion  of  the  gims  of  all  battleships  during  the  war 
'ith  Russia. 

So  far  as  England  is  concerned,  we  need  not  seek  far  for 
the  explanation  of  her  adherence  to  cordite.  She  has  an  enormous 
number  of  guns — on  ship  board,  in  fortification  and  in  reserve — 
all  of  which  have  the  small  chambers  which  are  characteristic  of 
■guns  designed  for  cordite ;  and  the  magazines,  turrets  and  ammu- 
nition-hoists of  her  ships  are  designed  for  handling  tlie  com- 
paratively small  and  light  charges  of  cordite  which  belong  to 
this  design.  It  is  easy  to  imagine  the  difficulty  and  the  expense 
which  would  be  connected  with  a  change  to  nitro-cellulose  pow- 
ler.  And  it  is  not  difficult  to  imagine  the  panic  which  would 
fJollow  the  announcement  that  such  a  change  was  necessary.  It 
IS  probable  that  all  was  done  wliich  could  be  done  with  prudence 
when  the  change  was  made  from  cordite  mark  I  with  its  58%  of 
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nitro-glycerine,  to  cordite  M.  D.  with  30%.  This  was  a  longj 
step  toward  a  nitro-ccUulose  powder  and  it  is  reported  to  have 
been  a  marked  improvement.* 

Looking-  at  the  matter  from  a  view  point  broad  enough  to 
include  botli  the  armies  and  navies  of  military  powers,  and  accept- 
ing the  authority  of  Engineering  as  to  the  powders  used,  the 
list  is  as  follows: 


Nitro-ccUulose 
French  Army 
French  Navy 
Russian  Army 
Russian  Navy 
United  States  Army 
United  States  Navy 
German  Army 
Japanese  Army 
Arjjcntina  Army 
Brazilian  Armv 


Powder. 


Nitro- glycerine  Potvder. 

British  Army 

British  Navy 

Italian  Army 

Italian  Navy 

German  Navy 

Japanese  Nav>'  (has  heretofore 
used  English  guns) 

Argentina  Nav}'  (  ?)  (has  here- 
tofore used  English  gxms) 

Brazilian  Navy  (has  heretofore 
used  English  guns) 

(Signed)     Austin  M.  Knight, 

Rear  Admiral  United  States  Nairy, 
President  of  Board. 
Onus  C.  HoRNEv, 
Lieutenant-Colonel  L^nited  States  Army. 
Mcml)er. 

J.    H.   HOLDEN, 

Lieutenant-Commander  United  States  Navy, 
Member. 
Edward  R  O'Hf.rn, 
Major  Ordnance  Department  United  States  Army. 
Member. 
William  A.  Phillips, 
Major  Ordnance  Department  United  States  Army. 
Member. 
W.  L.  Pryor, 
Lieutenant  L'nited  States  Navy, 
Member. 


(Signed) 


(Signed) 


(Signed) 


(Signed) 


(Signed) 


•NoTX  BY  Editqk  Naval  Ikstitute  Proceedings.  Since  the  above  was 
written,  information  has  been  received  of  a  further  reduction  in  ihc  nitro- 
glycerine of  cordite,  which  is  now  fixed  at  235%-  1'  '»  unnecessary  to 
point  out  thai  this  is  a  still  closer  approach  to  a  pure  nitro-cellulose 
powder. 
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^^Etxi 


Note  I. 

em  Artillery.    LieuL  A.  T.  Dawson,  Late  Royal  Navy.    Engineering, 
March  8,   igoi,  page  297. 

".  .  .  .  As  to  the  type  of  powder  to  l>e  used  as  a  propellant, 
there  is  now  practically  no  difference  of  opinion  throughout  Europe 
and  America,  the  nitro-cellulose  being-  preferred  on  all  hands. 
The  United  States,  Russia  and  France  have  adopted  the  nitro- 
cellulose form  for  sometime.  Gennany  has  been  late  in  its  adopt- 
ance,  having  used  a  form  of  nitro-glycerine  powder  containing 
about  25%  nitro-glycerine  but  has  now  practically,  I  believe, 
decided  to  adopt  a  nitro-cellulose  powder.  Other  small  countries 
in  Europe  have  not  definitely  decided  on  a  particular  type  of 
explosive  and  may  be  generally  said  to  be  carrying  out  experi- 
ments.    The  fact,  however,  of  nearly  all  the  great  countries  of 
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the  world,  excepting  our  own,  having  adopted  it.  is  to  some  ex- 
tent a  reason  why  our  goveniment  should  give  it  the  greatest 
consideration.  At  the  present  tinie  Great  Britain  is  using  cor- 
dite containing  alx>ut  57%  of  nitro-glycerine.  This  powder  has 
now  been  in  use  for  alxiut  nine  years,  and  in  its  day  may  be  said 
to  have  been  one  of  the  best  known  explosives  at  the  time  of  its 
introduction :  it  wa5  absohitely  necessary  for  our  naval  suprem- 
acy to  introduce  a  smokeless  powder;  hence,  I  would  represent 
tliat  at  thai  time  Great  Britain  acted  advisedly.  The  experience  of 
the  French  until  quite  recently  cannot  be  said  to  have  been  too 
highly  satisfactory,  as  all  will  recall  the  serious  explosion  at  Tou- 
lon not  many  years  ago,  which  we  have  every  reason  to  know  was 
due  to  a  deterioration  of  the  powder  in  storage.  Furtliennore,  T 
understand  that  the  Russian  Government's  experience  until  3  or 
4  years  ago  was  not  all  that  could  be  desired,  the  nitro-cellulose 
from  which  it  was  made  not  being  of  the  finest  quality.  In  the 
United  States  they  have  now  generally  adopted  nitro-cellulose 
powder  in  their  fleet,  and  are  introducing  it  into  their  land  service. 
I  understand  the  experience  with  this  powder  in  the  U.  S.  Navy 
is  everything  that  could  be  desired,  although  I  believe  they  are 
constantly  carrying  out  experiments  with  a  view  6i  improve- 
ment. The  United  States  land  serx'icc,  however,  have  until 
quite  recently  used  a  nitro-glycerine  powder  containing  about 
io%  of  nitro-glycerine.  The  experience  they  have  had  with  their 
powder  has  been  anything  but  satisfactory,  and  on  many  occa- 
sions they  have  had  serious  high  pressures  in  their  gims,  in  some 
cases  completely  destroying  the  artiller>'  using  it.  The  experi- 
ences of  foreign  jxiwers  tend  to  show  the  wise  policy  of  the 
British  Government  in  not  adopting  a  nitro-cellulose  powder  at 
the  time  of  its  original  initiation.  Since  that  period,  however,  the 
manufacture  of  nitro-cellulose  powders  has  very  greatly  im- 
proved, and  the  powders  now  l>cing  adopted  by  Russia  and  Ger- 
many are  quite  as  safe  in  their  use  as  cordite  and  other  known 
modifications  of  cordite  having  various  percentages  of  nitro- 
glycerine. 

"  Nitro-cellulose  powder  has  the  great  advantage  of  being 
capable  of  producing  in  modern  artillery  the  highest  possible 
ballistics  with  the  least  possible  amount  of  wear  to  the  gim;  and 
therefore  at  the  moment  its  introduction  should  be  treated  from  a 
most   serious   standpoint In   gims   of  low   power    using 
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cordite  the  effect  of  erosion  is.  of  course,  much  less  than  in  guns 
u<;ing  large  charges ;  but  I  contend  that  as  it  is  necessary  for 
modem  artillery,  except  tliat  for  special  purposes,  to  have  the 
h! chest  possible  ballistics,  it  is  of  primary  importance  to  use  a 
powder  which,  as  far  as  possible,  gets  over  the  objections  I  have 
just  mentioned. 

"  The  usual  objection  put  forth  to  the  introduction  of  the  nitro- 
cellulose powder  is  that  it  will  not  keep  on  foreign  stations  with 
%'ariable  climates.  This  I  must  state  is  erroneous — I  have  results 
of  nitro-cellulosc  powders  stored  in  some  of  the  hottest  climates, 
^And  these  have  proved  in  every  way  satisfactory,  both  chemically 
^HdiI  ballistically,  when  fired  in  gims.  Some  of  the  great  German 
^^Bieinists  have  had  this  powder  under  various  heal  tests  for  many 
^^pears  and  have  reported  to  me  their  definite  opinion  that  nitro- 
^^dlulose  powders,  if  properly  made,  are  to  be  relied  upon  not  to 
deteriorate  any  more  than  cordite  and  other  nitro-glycerine  pow- 
ders when  subjected  to  variable  climatic  iufluenccs. 

'*  I  have  heard  it  sometimes  said  abroad  that  better  ballistics 
can  be  obtained  in  a  rifle  using  nitro-giycerine  powders  as 
a^inst  cartridges  made  up  of  nitro-cellulosc  powders.  This 
belief  is  unfounded,  as  I  have  been  able  to  obtain  from  rifle  cart- 
ridges of  the  smallest  size  used  in  Europe,  higher  ballistics  with 
itro-cellulose  powder  than  with  cordite  at  nonnal  temperatures, 
y,  between  60"  and  70**  F. 

**  Having  laid  particular  stress  on  the  importance  of  nitro- 
llulose  |x>wders  because  they  are  the  only  ones  by  which  we  can 
►tain  constant  high  velocities  up  to  say  3000  f.  s..  I  will  now  call 
r  attention  to  my  dangerous  space  diagram,  showing  the 
fference  between  the  eflfect  of  firing  with  a  high  velocity  ....** 


Note  II. 

Smokeless    Powder.     Engineering.   March    15,    1901.     "  Edilorial." 

....  Cordite  is  the  powder  in  use  in  all  our  guns,  and  it 

had  its  trial  in  the  South  African  war.    What  are  the  results? 

It  is  no  secret  that  the  erosion  with  cordite   is  most  excessive. 

and  we  believe  that  this  is  so  even  with  guns  not  designed  to 

give  the  highest  energies  now  necessary  in  modern  artillery.     We 

iderstand  that  many  of  our  field  pieces  in  the  Transvaal  have 

rem   returned  *'  badly   eroded,"  and,   further,  that   many  of  the 

.7-inch   guns    in    the   Transvaal,    supphcd   by   the    Nav>'    from 


i68 


Report  of  Army  and  Navy  Powdek  Board  in 


I 


Simon's  Town,  had  to  be  replaced,  owing  to  the  wear  in  the  bore 
quite  spoiling  the  shooting.     As  an  instance  of  the  irregularity, 
we  may  mention  that  the  firing*  of  the  4.7-irch  gun  varied  in  H 
range  by  over  400  yards.     This  fact  alone  demonstrates  to  the 
countr>^  the  serious  peril  involved  in  continuing  the  use  of  cor-      ij 
dite.    It  is  obvious  that  if  these  disadvantages  are  now  appearing  ■ 
in  the  present  conflict,  in  which  but  a  comparatively  small  num- 
ber of  guns  are  being  utilized,  a  very  lamentable  position  would 
be  created  if  we  were  at  war,  say,  with  two  first-class  maritime 
powers,  in  which  the  long  range  and  the  efficiency  of  the  gims 
must  practically  control  the  final  result.    It  surely  is  a  yery  short- 
sighted policy  not  to  take  active  measures  when  such  facts  are 
well  known. 

"  Lieutenant  Dawson  strongly  advocates  the  use  of  some  form 
of  nitro-cellulose— a  compound  now  adopted  hv  most  of  the  first- 
class  powers,  and  in  his  lecture  he  dem^Mistrated  its  many  advant- 
ages;  but  in  a  leading  article  of  the  "  Times  '  of  the  7th  inst., 
on  Lieut.  Dawson's  address,  it  was  stated  that  50%  more  nitro- 
cellulose  powder   was   necessary   than   of   cordite   to  obtain   the 
same  velocity,  and,  furthermore,  tliat  the  cost  of  this  powder  was 
three  times,  and  possibly  four  times  that  of  cordite.    These  two 
statements  have  been  met  by  Lieutenant  Dawson  in  a  letter  to  ^ 
our  contemporary  on  the  9th  inst.     He  proves  the  statements  to  ^ 
be  misleading  by  giving  tlic  results  of  experiments  with  a  6-inch 
(45  cal.)  gun,  in  which  a  charge  of  28.6  lbs  of  cordite  gave  a  fl 
velocity  of  2875  f.  s.,  whereas  36  lbs.  of  Rottweil  powder   (the  ™ 
Gennan  nitro-ccllulosc  compound)  gave  2910  f.  s.  in  the  same 
pin.     The  energy  corresponding  to  a  velocity  of  2910  f.  s.  is  U 
5872  foot  tons,  while  the  energy  of  the  sajiie  gim  at  present  in 
the  service  using  cordite  giving  a  vclr>city  of  2530  f.  s.  is  only 
4438  foot  tons,  showing  that  if  ^itro-cellulo^e  powder  is  used  an  ■ 
increase  of  energy  of  1434  foot  tons,  equal  to  32%.  is  possible. 
Such  an  increase  of  energy'  by  the  use  of  nitro-cellulose  powder 
fully  warrants  our  seriously  drawing  attention  to  the  necessity  for 
the  immediate  introduction  of  a  new  type  of  powder. 

"  As  to  the  relative  weights  of  charges  with  nitro-cellulose 
powder  and  cordite,  we  understand  that  should  it  be  decided  to 
keep  to  practically  the  same  energies  with  existing  guns,  but 
making  use  of  a  nitro-cellulose  powder,  which  will  more  than 
double  tlieir  lives  and  preserve  the  shooting  of  the  guns  efficient 
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during  such  life,  the  charges  would  not  have  tx)  be  increased  in 
wcig^U  by  much  more  than  from  5  to  10%. 

"  Now  at  the  present  moment  the  country  is  committed  to  the 
purchase  of  many  hundreds  of  the  latest  t>pe  of  6-inch  quick 
firing'  guns,  and  a  very  large  number  of  the  heaviest  pieces  of 
artillery  are  now  being"  prepared  for  installation  in  our  principal 
fortresses.  The  question  of  the  powder  which  is  to  be  used  for 
these  gr*^ns  must  now  be  settled.  It  is  true  that  for  many  months 
there  has  been  sitting,  luidcr  the  Presidenc>'  of  Lord  Rayleigh, 
2  committee,  in  whose  hands  we  believe  the  questii^  of  the  intro- 
duction of  explosives  now  rests.  We  hope  for  the  good  of  the 
country  that  the  committee  will  soon  see  their  way  to  make  a 
specific  recommendation,  having  in  view  this  large  amount  of 
modern  artiUer>'  which  is  being  obtained  for  both  our  fleet  and 
hnd  service,  and  the  consequently  serious  consideration  of  what 
modern  explosive  should  l)e  made  use  of  in  connection  with  this 
artillery.  We  do  not  think  it  can  be  loo  forcibly  represented  tliat 
the  committee  should,  with  the  knowledge  which  they  must  now 
have  accumulated,  be  in  a  position  to  make  some  recommenda- 
cions.  so  that  the  new  artillery  now  entering  the  services  may 
have  the  advantage  of  using,  at  all  events,  what  they  believe  at 
tf>e  present  tiinc  to  he  the  most  suitable  explosive.  If  the  pur- 
pose of  the  committee  is  to  develop  a  new  cannon  powder,  we 
fear  that  the  position  of  this  country  must  in  the  meantime 
seriously  suflfer,  tor  it  should  be  patent  to  all  that  to  go  on  amass- 
ing^  many  tliousands  of  tons  of  an  explosive  well  known  to  be 
inferior  to  what  other  countries  are  using,  may  be  a  serious  detri- 
ment to  our  interests,  and  tend  politically  to  embarrass  us.    The 

rge  production  of  nitro-cellulose  powder  going  on  in  Russia, 
ice,  and  Germany  shoukl  surely  be  an  example  to  ourselves, 

10  have  for  many  years  used  an  inferior  makeshift,  and  should 
receive  the  attention  of  those  now  highest  in  power  and  respon- 
sible for  the  defenses  of  this  country.  .  .  ," 


Note  III. 

Naval   Ordnance.     Lieutenant   A.   T.   Dawson,   I^te   Royal    Navy.     Engi- 
neering,  August  16,  1901,  page  234. 

"  The  most  important  considerations  in  determining  the  best 
composition  of  powder  to  be  adopted  are,  firstly,  its  keeping 
qualities  and  safety  under  normal  climatic  contlitions :  secondly, 
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its  capability  of  obtaining  the  higfhcst  possible  ballistics,  and  con- 
sequently the  flattest  trajectory  ;  and  thirdly,  its  regularity  in, 
results,  so  that  the  ballistics  may  not  be  seriously  affected 
change  of  temperature  or  by  the  wearing"  away  of  the  gun  due 
excessive  erosion.  All  these  qualities  are  secured  by  the  use 
a  properly  manufacturcfl  nitro-cellulose  powder,  whereas  none  of 
these  conditions  can  be  said  to  be  met  by  any  powder  containing- 
nitro-g-lycerine. 

"  At  the  present  time  the  Russian  Goverment  manufactiireyf 
(he  largest  quantity  of  nitro-celhilosc  powder.  Up  to  alwitt  two 
years  ago  all  the  conditions  enimierated  were  n*>t  fulfilled,  owing 
to  the  nitro-cellulose  used  for  the  powder  not  being  quite  satis- 
factory; but  since  then  they  have  obtained  the  best  results  by 
using  the  system  employed  by  the  Cologne  Rotwcil  Company  at 
their  factory  at  Schluselburg.  In  France  and  Russia  also  great 
difficulty  was  experienced  at  the  outset  in  obtaining  a  really 
suitable  nitro-cellulose,  and  in  carrying  out  the  necessary  opera- 
tions to  render  the  powder  really  homogeneous  and  safe.  Indeed, 
it  is  only  by  careful  study  and  much  experiment  that  the  manu- 
facture of  nitro-cellulose  powder  has  now  become  really  reliable 
and  stable.  The  most  serious  experimental  work  in  connection 
with  this  matter  has  been  carried  out  by  the  Cologne  Rotweil 
Company,  at  whose  establishment  extensive  chemical  research  is 
always  in  progress.  Tlie  Russian  Government  realized  this  some 
years  ago,  and  in  consequence  gave  this  company  a  large  num-^ 
ber  of  orders,  rendering  it  possible  for  them  to  establish  large^ 
works  in  Russia  for  the  development  and  manufacture  of  this 
highly  important  artillen.*  necessity.  Thus  the  average  produc- 
tion in  Russia  of  nitro-cellulose  powder,  manufactured  upon  a 
Rotweil  system,  amounts  now  to  about  400  tons  per  annum. 

**  It  may  not  have  been  quite  appropriate  to  introduce  the  sutviM 
jcct  of  powder  into  a  paper  on  the  mechanical  engineering  details 
of  ordnance,  but  the  reference  made  is  probably  justified  by  the 
important  results  following  from  the  use  of  propelling  powder  offl 
the  nitro-cellulose  composition.  Indeed,  it  is,  in  the  author's 
opinion,  the  only  suitable  compound  for  use  with  high-power 
artiller}',  and  as  experiments  have  convinced  the  author  that  pow- 
ders containing  even  a  small  proportion  of  nitro-glyccrine  are 
unsuited  to  guns  developing  high  velocity,  he  believes  that  the 
British  authorities  would  be  well  advised  in  adopting  the  nitro- 
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o?e   coinpountl.     Difficulties,  no  doubt,  would  attend  such 

ngt"  at  the  outset;  but  the  wear  of  the  g^ns  at  present,  with 

attendant  disadvantages,  makes  the  alteration  ahnost  impera- 

c,  especially  when  ^eat  power  and  rapidity  of  fire  are  soug:ht 

r,  as  erosion  increases  at  a  much  higher  percentage  with  nitro- 

ycerine,  and  necessitates  an  exceptionally  large  reserve  of  gfuns 

ngr  kept. 

Note  IV. 

Decomposition  of  Nitro-glycerine.  International  Congress  of  Applied 
Cbcinistry,  iQOg.  RoTwrt  Robertson,  of  the  Royal  Arsenal,  Woolwich. 
(Abstract.) 

"Will  (Untersuchungcn  iiber  die  Stabihat  von  nltrozelUiIose, 
and   2,  Mitt.  Zentrablatt.)    in  his  experiments  arrived  at  the 
usion  that  a  normal  or  intrinsic  decomposition  is  character- 
of  cellulose  nitric  esters,  including  gun  cotton.    The  rate  of 
mposition  of  pure  nitro-cellulose  is  a  function  of  the  tempera- 
c    and  degree  of  nitration.      Instability   may   be   detected   by 
eg^larity  in  decomposition  or  by  an  abnormal  coefficient  of  N 
tvolution."    Robertson  says:    "Decomposition  of  nitro-glycerine 
with  the  removal  of  volatile  products  was  studied  l:>etween  lemp- 
tures  of  90°  and  135°  C.  and  obtained  the  following  results": 
(l)   In  the  apparatus  used,  the  decomposition  of  nitro-glyc- 
erinc  proceeds  in  a  manner  as  uniform  as  that  of  a  stable  gitn 
«on,  when  volatile  pro<Jucts  of  decomposition  are  continuously 

oved, 
"(2)   The  rate  of  decomposition  is  a  function  of  the  tempera- 
,  doubling  for  even-  five  degree  change  between  gs'  and 
5-C. 

''(3)   Nitro-glycerine  has  a  higher  rate  of  decomposition  than 
fi  cotton  under  similar  conditions." 
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Note  V. 

Hydrolysis  of  Nitro-cellulose  and  Nitro-glycerine.  Oswald  Silbcrrad, 
Ph.  D.,  and  Robt.  Fanner.  D.  Sc,  Ph.  D.,  of  the  Ro>-a!  Arsenal,  Wool- 
wich. From  London  Chemical  Society  Journay-Transactions.  1892-1906, 
page    1761.     (Abstract.) 

"  Hydrolysis   of   Gelatinized    Nitro-cellulose,   etc. — Gelatinized 

litro-cellulose  differs  so  strongly   from  gim  cotton  in   the  com- 

rtjicss  of  its  structure,  that  it  appeared  of  importance  to  ascer- 

in   whether  it  underwent   a   similar  hydrolysis   in  presence  of 
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alkali.    The  course  of  the  reaction  was  found  to  be  quite  analogous 
in  the  two  forms  of  nilro-celUilose." 

"  In  view  of  the  wide  application  of  gelatinized  preparationSi^ 
containing  both  nitro-cellulose  and  nitro-glycerine,  an  examina- 
tion of  their  hydrolysis  was  of  practical  importance.  Their  be- 
havior is  somewhat  interesting.  It  is  known  that  nitro-glycerine 
volatilizes  fairly  readily  from  explosives  containing  it,  and  since 
experiment  shows  tliat  this  ester  saponifies  rapidly  in  alkaline 
solution,  it  is  to  be  expected  that  the  nitro-glycerine  from  such 
explosives  will  also  undergo  a  similar  hydrolysis.  This  is  con- 
firmed by  experiments  on  cordite  and  ballistite.  Both  of  these 
show  a  rapid  hydrolysis  in  alkaline  solution.  An  analysis  of  the 
residual  cordite  after  hydrolysis  shows  that  the  hydrolysis  is  due 
almost  entirely  to  nitro-glycerine  which  has  passed  from  the 
explosive  into  the  aqueous  solution.  Thus  it  was  found  that  70% 
of  the  nitro-glycerine  in  a  cordite  liad  undergone  saponificaticxi, 
while  the  nitro-cellulose  was  almost  unaltered." 

*'  This  throws  considerable  light  on  the  mechanism  of  the 
changes  which  occur  when  cordites  are  subjected  to  prolonged 
storage,  and  the  relative  stability  of  cordite  as  compared  with^ 
nitrc^-cellulose  powder  when  stored  in  a  damp  atmosphere. 
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Note  VI. 

Treatise    on    Instability    of    Nitro-cellulose.    M.    Jacques.    International 
Chemical  Congress  1906  at  Rome,  (Abstract). 

'*  The  Stability  of  nitro-cellulose  depends  on  the  main  elements 
of  climate,  temperature,  humidity,  and  method  of  stowing.  It  is 
influenced  by  (i)  constitution  of  the  nitro-cellulose  (2)  presence 
and  quantities  of  impurities  (3)  treatment  of  the  powder,  care, 
etc. 

'*  Even  under  the  most  favorable  conditions  tlicre  is  a  gradual 
retrogradation  of  stability.'  whidi  cannot  be  avoided. 

"Causes  of  instability:  1.  Nature  of  the  nitro-cellulose.  Tlie 
instability  of  nitro-cellulose,  or  gun  cotton,  is  most  marked  cU  the 
limits  of  nitration.  What  is  sought  in  the  French  Powders  is  a 
mixture  of  stable  form,  stable  per  sc,  and  stable  in  the  mixture. 
Through  the  desirability  of  introducing  high  nitrated  insoluble 
nitro-cellulose,  this  mixture  is  hard  to  obtain. 

"  Stability  varies  directly  as  contained  moisture,  and  inversely 
as  contained  sulphuric  acids,  nitrogen,  and  as  the  temperature. 
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fn  blending-  the  powder  the  subsequent  stability  will  be  deter-  . 
icd  by  (i)  the  state  of  the  cellulose  as  to  moisture  {2)  as  to 
ity  (3)  means  of  mixing-  (4)  density  of  mixture  (5)  tempera- 
of  operation  (6)  length  of  mixing  process. 
Cause  2:     Impurities — it  is  practicably  impossible   to  drive 
all  impurities;  there  remain  a  few  traces  of  nitrates,  aldc- 
.'des,  and  organic  acids,  such  as  oxalic  acid. 

Litmus  tests  usually  show  acid  reaction  due  to  minor  impuri- 
'S,  rather  than  actual  decomposition  of  the  whole, 
'*  Tests  taken  at  any  time  are  not  good  for  any  future  time, 
unsafe  conditions  may  start  serious  reaction  due  to  impurities. 
"  The  best  way  to  get  rid  of  the  impurities  is  by  making  the 
washing:  process  in  the  manufacture  most  thorough,  and  doing 
in  an  alcohol. 

"Means  of  determining  instability;  tests: 
Heat  and  Litmus  tests  recommended.     Heat  tests  show  the 
idition  of  the  powder  as  a  whole ;  the  Litmus  test  will  show 
Sther    that  or  presence   of  acid    impurities.      Heat   test   recom- 
mended is  M.  Sy's  test  of  noting  loss  of  weight  of  sample  heated 
115°  for  8  hours  a  day,  or  for  quicker  results,  to  130-140**. 
"The  Litmus   (including  all  paper  tests,  with  iodide  of  zinc, 
iphenylamine,   and   chlorhvdrate  of   metaphenlendiamine)    tests 
lay  show  either  actual  total  decomposition,  or  slight  decomposi- 
in  due  to  traces  of  impurities. 

The  author  claims,  therefore,  that  both  tests  should  be  made, 
ic  heal  test  to  determine  any  latent  instability  in  the  whole 
(ass,  shown  by  excessive  loss  of  weight  due  to  volatile  matters, 
le  pajjer  to  show  either  that,  or,  in  case  the  heat  test  is  O.  K. 
id  paper  test  bad,  the  presence  of  impurities. 


Note  VII. 

Note  on  the  Stability  of  Poudre  B.  L.  LTicurc.    Memorial  des  Poudre  et 
Salpctrcs.  XV,  1-38.    Translation  by  C.  G,  Storm.     (Abstract.) 

**  This  note  is  a  study  of  the  behavior  of  Poudre  B  in  sealed 
tbcs,  in  various  atmospheres,  (air,  nitrogen,  carbonic  acid)  in 
iome  cases  leaving  the  nitrous  decomposition  products  in  the 
atmosphere  of  the  powder;  in  other  cases  absorbing  them  by 
means  of  a  wad  of  silk  or  by  diphenylurea  (the  researches  of 
Viclle  have  shown  that  these  substances  easily  fix  the  nitrous 
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compounrl).     Temperatures  of  no    and  75     have  been  used 
from  results  at  these  temperatures  one  can  predict  with  consider- 
able accuracy  as  to  the  stabihty  at  lower  temperatures.  m 

"Results  of  first  and  second  scries.     These  tests   showed    th? 
superiority  of  scaled  tubes  over  open  ones  from  the  consideration 
of  stability,  after  heating  at  no^  m  cases  where  the  tubes  con- 
tained CO,  or  air  with  silk  wool,     It  is  seen  that  in  the  scaled 
tubes  the  stability  at  no"  decreases  very  slowly.     The  powden 
undergoes  a  slow  decomposition,  as  indicated  by  the  decrease 
amount  of  N. 

•Third    Series.— The  decomposition  of   the    powder    is    onli 
slightly  reduced  by  absorption  of  the  nitrous  products,    where 
open  tubes  are  used. 

■*  Fourth    Series.— Results   indicate   advantage   of   heating 
sealed  tubes  in  air  even  without  absorbents  for  NO,  etc. 

•*  Fifth  .Series.— These  tests  indicate  the  value  of  absorption 
the  nitrous  products.     (Closed  tubes.) 

"  Sixth  Series.— Several  powders  tested  indicate  that  results  ot 
tained   with    several    varieties   of   Poudre    B   agree   witli    thos< 
obtained  for  Poudre  R.  F. 

"  Seventh  Scries.—Results  show  the  advantage  of  sealed  tubes 
and  of  absorption.  (Tests  at  75  with  atmosphere  of  N  and  also 
of  air  with  silk  plug.) 

'•  Eighth  Series.— Results  indicate  thai  a  sample  of  Poudre  B. 
N.  F.  of  poor  stability  is  improved  by  heating  in  sealed  tubes. 

"  Ninth  Series.— I.  Stability  is  not  improved  by  replacing  open 
tubes  by  one  partly  closed  and  containing  an  absorbent  for  NO,. 

"  2.  The  superiority  of  sealed  to  open  tubes  is  indicated,  but 
results  show  that  air,  CO,  and  N  give  very  little  diflPerence  in 
stability. 

"  3.  Powder  heated  in  sealed  tubes  retains  not  only  its  chemical 
stability,  but  its  ballistic  properties  as  well. 

"  4.  A  gradual  slow  decomposition  of  the  powder  is  indicated 
by  loss  of  N  and  coloring  of  the  silk. 

*'  5.  The  pressure  in  the  tulie  is  always  relatively  low. 

•'  Tenth  Series.- Results  similar  to  ninth  series. 

"  Eleventh  Series. — Tests  made  on  large  grain  powders  and 
confirmed  the  previous  tests  on  fine  powder,  showing  the  super- 
iority of  sealed  tubes  compared  to  open  tubes," 
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GENERAL   RESUME. 

The  stability  of  powder  at  110°  and  75°  is  considerably 
:reased  by  enclosing  in  sealed  tubes,  containing  an  inert  atmos- 
here  (air,  N.  or  CO,)  and  an  absorbent  for  nitrous  products 
[silk,  far  example). 

"The  tests  show  that  prolonged  heating  at  75**  (for  as  much 
as  80  days)  does  not  appreciably  affect  its  resistance  to  the  ordi- 
nary' 1 10^  test.  However,  decomposition  is  not  entirely  arrested; 
the  loss  of  N,  loss  of  weight,  reduction  in  velocity  and,  finally, 
the  gradual  darkening  of  color  of  the  silk  wool,  show  decom- 
position to  be  continuotas,  but  verj'  slow. 

At   no"  tlie  pressure  in  the  tubes  increases  rapidly  to  the 
irsting  point,   amounting  to   several  atmospheres;   at   75"    the 
pressure  never  exceeds  i  Kg,,  even  after  80  days  of  heating. 
"  The  absorption  of  nitrous  products  in  the  atmosphere  of  the 
;n  tubes  or  those  partly  closed,  gives  no  appreciable  benefits/' 


imgl 
H|ow< 


HYPOTHESIS. 

'•  The  fact  that  powder  at  high   temperatures  is  better  pre- 
ed  in  sealed  than  in  open  tubes,  may  be  attributed  partly  to 
lb  fact  of  the  pressure  developed  in  the  interior  of  the  tubes  dur- 
heating  and  partly  tu  the  fact  that  the  solvent  remains  in  the 
der  instead  of  being  volatilized.    We  have  attempted  to  deter- 
mine the  respective  influence  of  each  of  these  factors. 

"  I.  Influence  of  pressure. — The  results  of  several  tests  indi- 
cate that  the  effect  of  slight  pressures  is  very  small,  when  the 
Ilalvent  is  eliminated  ;  so  that  the  the  beneficial  effect  of  heating  in 
■taled  tubes  cannot  be  attributed  to  the  pressure. 
\  **  2,  Influence  of  solvent. — The  fwocess  used  consisted  in  heat- 
ing the  powder  in  open  tubes  in  an  atmosphere  kept  partly  satn- 
^^ated  by  vapors  of  alcohol  and  ether,  thus  preventing  loss  of  the 
^Balrent  in  the  powder. 

^  "  The  results  showed  clearly  that  the  retention  of  the  solvent 
in  the  tube  is  the  chief  cause  of  the  benefit  gained  by  heating 
the  powder  in  sealed  tubes. 

"  The  presence  of  the  solvent  vapor  in  tlie  atmosphere  of  the 

po^'der  does  not  prevent  nitrous  decomposition,  but,  on  the  other 

hand,   the  gradual   yellowing  of  the  silk  indicated  progressive 

decomposition,  as  did  also  the  constant  decrease  in  N  contents, 

d  loss  of  weight  of  the  powder. 
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"  As  the  solvent  does  not  retard  dissociation  of  the  nitro-cel- 
lulose.  it  is  necessary  to  find  the  cause  of  its  marked  effect  on 
stability. 

"  The  following  explanation  is  proposed. 

"(a)    Nitro-cellulosc. 

"The  decomposition  of  nitro-cellulose  (powdered)  by  heat  is 
a  simple  phenomenon  of  dissociation,  and  the  speed  of  evolution 
of  nitrous  products  is  constant  at  a  given  pressure  and  tempera- 
ture, when  the  products  diffuse  freely  into  the  air. 

"  For  the  nitro-cellulose  agglomerated  by  coiripression,  the 
phenomenon  of  dissociation  is  complicated  by  secondary  reac- 
tions in  the  interior  of  the  mass,  the  nitrous  products  of  decom- 
position react  on  the  ritro-cellulose  moleailes  and  increase  the 
rate  of  decomposition.  Thus,  under  mechanical  compression,  there 
remain  intcr-molecular  spaces,  sufficient  for  passage  of  tlie  gas. 
These  secondary  reactions  explain  the  low  stability  of  nitro-cel- 
lulose made  compact  by  pressure  without  gelatination.  (Elxperi- 
mt-nts  of  Vielle). 

"  (b)  Colloids  and  Poudre  B. 

"  In  perfect  colloids  the  agglomeration  of  the  molecules  is 
sufficient  to  reduce  the  inter-molecular  spaces  to  a  dimension  less 
than  that  of  the  gas  molecules,  as  a  very  thin  membrane  of 
colhxiion  prevents  diffusion  of  gas.  Gaseous  products  cannot 
then  form  in  the  space  between  the  molecules,  and  hence  the 
effect  is  to  limit  molecular  dissociation  on  heating  to  the  surface 
which  is  in  free  contact  with  the  atmosphere. 

"  But  under  the  action  of  heat,  the  solvent  molecules  are  elimi- 
nated, little  by  little,  and  spaces  tend  to  form.  After  a  certain 
time  the  colloid  undergoes  shrinkage,  which  may  be  sufficient  to 
fill  up  these  gaps.  However,  a  point  is  reached  where  the  shrink- 
age ceases  and  where  the  loss  of  solvent  creates  interior  channels 
sufficient  for  passage  of  gas.  The  molecules  of  nitro-cellulose 
in  contact  with  the  channels  may  then  be  dissociated,  and  the 
nitrous  dissociation  products  produce  secondary  reaction  danger- 
ous to  the  stability  of  the  nilro-ccl  lulose. 

"  On  this  hypothesis  the  stability  of  Poudre  B  is  intimately 
connected  with  its  degree  of  compactness,  and  the  harmful  effect 
of  heating  consists  more  in  the  destruction  of  its  compactness  by 
elimination  of  the  solvent  than  in  a  direct  decomposition  of  tlie 
nitro-cellulose. 
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"  The  ordinary  no**  test  gives  a  measure  of  the  time  necessary 

produce  a  dang-erous  porosity  in  the  powder. 

*'  Heating^  in  a  sealed  tube,  preventing  entirely  the  loss  of  sol- 
vent, alters  very  little  the  original  stability  of  the  powder. 

'*  The  principal  action  of  stabilizing  bodies  (amyl-alcohol.  Urea, 
diphenylamine,  etc.)  is  to  absorb  nitrous  products  and  reduce 
their  formation  in  the  interior  of  the  powder,  thus  retarding  the 
dajig-eroiis  effects  of  porosity. 

*'  Thus,  the  introduction  into  Poudre  B  of  substances  having 
an  affinity  for  nitrous  vapors  considerably  increases  its  stability, 
while  the  absorption  of  these  nitrous  products  from  the  atmos- 
phere of  the  powder  has  no  beneficial  effects,  as  noted  in  tests  of 
scries,  3,  9,  and  10. 

"  The  benefits  gained  at  75°  having  been  as  great  as  at  no**,  it  is 
lost  certain  that  storage  in  completely  sealed  receptacles  at 
ordinarA^  temperature  will  increase  stability  at  higher  temperature. 
'  It  does  not  appear  impossible  to  realize  a  practical  method 
preservation  comparable  to  that  in  sealed  tubes,  and  we  hope 
for  the  adoption  of  absolutely  air-tight  metallic  cases  for  Poudre 
B  and  particularly  for  powders  stored  in  hot  magazines. 

'•  The  presence  in  the  powder  of  a  wad  of  silk  wool  for  the 
absorption  of  nitrous  products  in  the  atmosphere  of  the  metal 
case  would  also  be  of  benefit." 

Note  VIIL 

Inspection  of  Powder  and  Explosives  for  use  of  French  War  and  Navy 

Departments. 

As  a  result  of  the  accident  on  board  the  Ltberte,  of  the  insist- 

it  demand  of  the  Navy  Department  to  inspect  the  manufacture 
W  all  powder  intendeti  for  naval  purposes,  and  of  the  recent 
investigation  by  the  Chanibre  of  Deputies  of  what  has  been 
termed  in  France  the  **  Scandale  des  Poudres,"  the  Ministers  of 
War  and  Marine  made  a  report  to  the  President  which  has 
resulted  in  the  following  decree; 

"The  President  of  the  French  Republic, 

"Acting  upon  the  reports  of  the  Ministers  of  War  and  of 
Marine, 

"  Considering  that  it  is  important  that  the  department  employ- 
ing powder  and  explosives  should  be  in  a  position  to  inspect  the 
manner  in  which  their  orders  for  the  same  are  executed, 
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"  Decrees : 

"Article  i.^That,  for  the  purpose  of  enabling  the  War  and 
Navy  Departments  to  follow  the  manner  in  which  their  orders 
for  powder  and  explosives  arc  executed,  inspection  departments 
shall  be  estaJblished  in  all  powder  works. 

**  Article  2. — This  inspection  will  be  made  under  the  direction 
of  the  Ministers  of  War  and  of  Marine,  each  acting  independ- 
ently of  the  otlier. 

"  The  personnel  assigned  to  this  duty  will  comprise : 
**  For  the  War  Department: 

Artillery  officers  of  the  Army. 

Administrative  officers  of  the  Ordnance  Department. 
Subaltern  officers. 
*'  For  the  Navy  Department: 
Naval  officers. 
Naval  ordnance  engineers. 

Administrative    officers,    non-commissioned    officers    and 
technical  employees  of  the  Navy  and   Naval  Ordnance 
Department,  and  civilian  employees  of  the  Navy. 
"  The  bureau  of  inspection   for  the  War  Department  will  be 
attached  to  the  powder  board  of  the  War  Department  at  Ver- 
sailles and  placed  under  the  orders  of  the  general,  president  of 
that  board. 

*'  The  bureau  of  inspection  for  the  Navy  Department  will  be 
attached  to  the  inspection  department  of  manufactures  of  naval 
ordnance  and  placed  under  the  orders  of  the  inspector  of  manu- 
factures. 

"  The  bureau  of  inspection  of  each  of  these  two  ministerial 
departments  will  have  a  laboraton*  in  which  will  be  made  the 
tests  prescribed  by  the  specifications,  the  tests  defined  by  the 
regulations  c*>ncerning-  the  manufacture  and  the  conditions  of 
acceptance,  and  in  general  all  experiments  and  tests  concerning 
powder  and  explosives. 

"  The  laboratory  of  the  bureau  of  inspection  of  the  Navy  will 
be  attached  to  the  central  laboratory  of  the  Navy. 

*'  Article  3. — Inspection  will  be  made  for  the  acceptance  of 
raw  materials,  of  the  process  of  manufacture,  and  of  ihe  processes 
comprising  cither  the  constitution  of  the  elements  of  the  lot?  or 
of  the  lots  themselves. 
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•'  Article  4. — The  inspectors  shall  have  access  lo  all  parts  of 
the  powder  works,  laboratories,  and  proving  grounds,  as  well  a?. 
lo  all  storerooms  containing  raw  materials,  powder  or  explosives 
finished  or  in  process  of  manufacture. 

"  The  personnel  directing  the  manufacturing  establishments  as 
well  as  the  shop  foreman  will  g^ve  the  inspectors  all  infonnaiion 
required  concerning  the  details  of  manufacture. 

**  The  inspectors  will  refrain  from  any  interference  in  the  pro- 
cesses of  manufacture. 

"  Article  5. — The  officers  and  employees  of  the  Navy  Depart- 
ment assigned  to  the  inspection  department  of  the  manufacture 
of  powder  and  explosives  will  be  authorized,  upon  the  request  of 
the  Minister  of  Marine,  to  pass  periods  of  instruction  in  the 
'  Laboratoirc  Central  des  Poudres  et  Salpetres,*  at  the  powder 
board  at  Versailles  and  in  the  establishments  of  the  War  Depart- 
ment charged  with  the  execution  of  orders  for  powder  and  explo- 
sives for  the  Navy. 

•'  Article  6. — Special  orders  from  one  or  botli  departments, 
according  to  circumstances,  will  arrange  details  for  the  application 
of  the  present  decree  in  the  powder  works  coming  under  the 
authority  of  the  War  and  Navy  Departments,  and,  if  necessary, 
in  private  works. 

"  Article  7. — The  Ministers  of  War  and  of  the  Navy  are 
respectively  charged  with  the  execution  of  the  present  decree, 
which  will  be  inserted  in  the  '  Bulletin  des  Lois' 

**  Paris,  November  23,   1911." 


[COrTRlOIITSIt.  ] 
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THE  VANDALIA^S  FLAG. 

By  William  Churchill, 

Sometime  Consul-Gencral  of  the  United  States  for  Tonga 
and  Samoa. 


I  find  that  I  have  kept  no  record  of  the  transactions  in  the 

itter  of  the  VandaJia's  flag  other  than  skeleton  memoranda  that 
I  wrote  a  despatch  urging  the  State  Department  to  condemn  it  off 
my  property  return  in  Apia,  and  take  it  to  Washington  where  the 
ravages  of  time  would  gnaw  less  quickly,  and  that  some  months 
later  I  had  received  instructions  as  requested  and  shipped  the  his- 
toric ensign.  Details,  it  will  be  seen,  are  lacking,  but  they  remain 
in  my  mind  with  sufficient  accuracy. 

Take  up  the  story  of  the  disaster  where  Louis  Stevenson  left 
'it  off  in  his  "  Footnote  of  History.*'  I  cite  this  because  it  is  the 
'most  accessible  account,  the  best  story  of  those  days  and  nights  of 
gale  was  written  by  John  P.  Dunning.  Associated  Press  corre- 
spondent, and  published  a  month  or  six  weeks  after  the  event 
by  the  papers  taking  that  service.  It  may  be  yet  more  convenient 
to  take  up  the  story  at  the  end  of  my  brief  letter  *  when  presenting 
lo  the  Academy  the  autographed  photographs  of  Seunianutaia 
md  Fa'atulia,  it  would  be  a  fit  tribute  that  the  flag  and  the  pictures 
(hould  find  display  together. 

Sullenly  the  clouds  drew  back  from  the  sea.  the  slope  of  Mount 
/aea  came  into  sight  once  more,  a  sight  of  ruin  of  a  landscape  once 
imiling.  Upward  and  backAvard  the  heavy  clouds  slowly  with- 
drew, men  saw  again  after  tlrtadful  days  the  peak  of  Vaea.  then 
slope  after  sIojk  of  the  rcar\vard  mountain   was  revealed.     At 

>i  the  dull  weight  lifted  from  the  Tuasivi  at  the  summit  of  the 

*  United  States  Naval  Insthute  Proceedings,  xxxiv.  601. 
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mountain  crest,  to  windward  the  sharp  ridg^cs  of  Letongo  Mount- 
ain were  once  more  visible,  to  the  leewartl  the  eye  found  again 
the  flat  table  top  of  Tofua, 

llie  wind  was  stilled.  Tliat  wind,  the  source  of  all  the  evil  thai 
had  been  wrought ;  ofRm'it  Dens  ct  dissipaii  sunt,  the  Annada 
motto,  yet  ours  was  an  Arniada  trapiwd  helpless  in  Apia.  Trenton, 
Vandalxa,  Xipsic,  wood  they  were  and  they  were  snarling  with 
steel,  yet  they  would  have  fought  man  for  man  had  not  wind  set 
on  a  battle  gage  which  neither  foe  nor  friend  could  decline,  a  hope- 
less contest  of  man  against  an  onshore  gale  and  the  biting  reef 
within  the  tossing  of  a  biscuit.  The  Ka  alone  was  in  turmoil 
when  the  breeze  went  down  and  the  nimbus  of  the  stonn  went 
upward.  You  cannot  imagine  the  sea  within  the  Apia  reef,  it 
fights  and  worries  for  days  after  the  gales  have  passed ;  the 
Vaisingano,  pleasantly  nanied  the  river  of  the  fragrant  pandanus 
blooms,  pours  torrents  over  its  bar  of  coral  chips;  the  currents 
swirl  between  the  reef  groves,  gnawing,  rending,  tearing.  Fine 
bones  there  were  to  pick  in  Apia  harbor. 

Gose  to  the  Vaisingano  mouth  and  a  little  to  the  westward  lay 
the  Oij^a  and  the  F.hrr  stranded  and  torn  ;  a  little  farther  to  the 
west  and  on  a  coral  shelf,  to  which  local  taste  has  given  the 
name  Cape  Horn,  lay  the  Adler,  tossed  high  out  of  water,  her 
keel  barely  awash  at  high  water  full  and  change ;  there  she  lies 
to-day  blushing  with  rtist  at  such  unwonted  ship  burial,  riven 
is  her  hull,  corkscrewed  in  the  pleasant  air.  East  of  Vaisingano 
on  the  cnral  stretch  which  extends  northward  to  form  Matantu 
Point  lay  llie  Trenton,  dead,  lay  the  Vandalxa,  dead  ;  two  dead 
ships,  but  even  dead  they  were  not  disgraced.  Higher  up  the 
point  lay  the  Nipslc,  stranded,  sorely  wounded,  but  still  alive. 
How  she  got  in  safety  to  that  beach  no  man  ever  knew.  She 
writhed  like  a  cat  in  ami  otU  among  corals  which  should  have 
torn  her  bottoin  out,  what  she  could  not  dodge  she  rannncd  and 
broke  a  miracle  way  through.  Ten  years  aftenvard  when  on 
formal  visits  to  receive  the  quota  of  nine  gims  speaking  the 
peaceful  salutation,  the  shortest  way  for  my  gig  was  through  a 
lane  gouged  athwart  two  reefs.  Uk-  path  which  the  Sipsie  had 
pioneered,  scarcely  in  a  centnr>'  may  the  madrepores  repair  what 
this  sole  surviving  ship  did  to  tncir  walls  and  btdwarks. 

Kimhcrly.  on  the  beach — no  admiral  was  ever  disgraced  by 
striking  his  flag  to  the  elements  in  their  fury — intent  upon  the  first 
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<kit>'  of  aJl  captains  courageous,  was  caring  for  his  men  whom 
th€  sea  had  spared.  There  were  survivors  to  be  housed ;  what 
became  of  Seumanuiafa's  Samoans  it  is  hard  to  say,  for  every 
roof  that  had  escaped  the  gale  protected  more  than  its  complement 
of  the  rescued.  There  were  survivors  to  be  fed,  and  the  fury  of 
the  hurricane  had  spared  the  land  no  more  than  the  sea ;  rations 
were  a  crying  problem  in  a  scarcely  civilized  community  where  to- 
liay's  feast  means  to-morrow's  famine.  There  were  the  dead  to 
bury.  Every  day  saw  the  firing  parties  winding  up  the  Ifiifi  road 
to  a  little  hillock  where  grave  after  grave  lengthened  the  orderly 
line  of  burial  quarters,  there  to  lie  still  until  the  last  draft  came  to 
carry  the  crews  home  to  Mare  Island. 

If  food  was  hard  to  come  at  in  these  first  days  on  the  beach 
drink  was  put  still  further  out  of  reach.  Here  enters  Blacklock. 
You  will  find  Blacklock  threading  through  this  narrative,  William 
Blacklock,  Vice  Consul-General  of  the  Unitwl  States,  by  long 
odds  the  finest  figure  that  the  motley  show  of  Samoa  has  ever 
j>resented.  I  had  cause  to  regret  that  I  yielded  to  high  repre- 
sentations and  neglected  to  continue  him  in  office :  one  of  the 
pleasantest  recollections  of  my  tour  of  duty  is  that  at  the  end  I 
was  able  to  renominate  him  to  the  post.  It  was  Blacklock,  when 
the  gale  was  at  its  worst,  who  went  through  the  wickedness  of 
waterside  Apia  and  closed  the  bars ;  just  what  his  authority  might 
have  been  no  one  really  ever  knew,  but  a  moral  force  in  time  of 
need  is  superior  to  ordinances  of  aldermen  and  such  like  foolish 
oflncialdom. 

Those  processions  to  Ifiifi,  and  they  were  spread  along  many 
days  as  the  sea  reluctant  yielded  its  prey,  were  not  the  only 
funerals.  There  were  dead  in  the  narrow  harbor,  dead  ships  to 
bury  and  no  ritual  in  any  prayer  book  for  such  solemnity.  It  is 
easy  for  the  disciplined  mind  to  contemplate  the  death  of  a  ship 
in  her  own  element,  no  one  hut  can  feel  the  thrill  when  the  trooper 
Birkenhead  makes  her  last  plunge  and  the  gale  pauses  abashed 
at  the  rattle  of  accouterments  and  the  soft  thud  of  pieces  when 
aligned  on  decks  already  awash  platoons  present  arms  to  their  only 
conqueror.  But  what  to  do  with  ship  cor]>ses  on  the  shore?  The 
dead  ships  were  a  danger  to  the  living,  twice  a  day  the  tides 
washed  out  of  their  bowels  that  which  was  a  menace  to  the  com- 
munity. Dead  ships  caught  fast  in  the  coral  of  a  treacherous 
shore  cannot  burv  their  dead.    Help  must  come  from  somewhere. 
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Again  Blacklock.  I  have  said  that  he  was  Vice  Consul-Gcneral. 
More  than  thai,  he  was  acting  in  the  place  of  his  absent  chief. 
There  were  regulations,  the  navy  had  its  set  of  regulations,  the 
State  Department  had  its  volume  of  regulations,  Blacklock  was 
doubly  bound.  But  coils  of  the  reddest  tape  could  not  hold  such 
a  man.  What  could  not  be  done  by  him  in  the  coils  of  regulation 
could  be  done  by  a  corporation.  There  sprang  into  being  the 
Trenton  and  V'andaJia  Wrecking  Company,  its  hrst  duly  to  pre- 
serve the  little  town  from  the  pestilence  breeding  to  windward. 
It  was  all  Blacklock  working  for  good,  soinctimes  a  little  diffi- 
cult to  know  whether  it  was  Blacklock  in  official  position,  or  the 
company,  working  hotly  in  the  burial  of  the  dead  ships.  But  the 
work  was  done,  the  ships  were  torn  to  pieces  and  the  menace  was 
lifted  from  the  town. 

It  is  pleasant  to  recall  the  courtesies  paid  the  Calliope  as  she 
inched  her  way  through  the  bottle  neck  of  the  barrier  reefs  and  at 
long  last  won  out  to  the  safety  of  the  open  sea.  Ready  to  die 
the  Trenton  lay  in  that  passage  steaming  to  her  anchors  and 
dragging,  her  death  the  only  thing  that  could  give  the  Calliope 
the  chance  to  be  free.  Yet  as  the  Calliope  went  by  full  honors 
were  given  and  returned,  ore,  Caesar,  morituri,  as  gentlemen  and 
gentle  ships  should  do.  When  we  see  the  executives  keeping  their 
manners  in  the  article  of  deatli  it  does  not  surprise  us  that  the  fleet 
fought  through  its  supreme  engagement  with  colors  flying,  there 
is  a  dress  of  death  and  these  ships  wore  it. 

After  the  havoc  had  all  been  wrought  there  rose  above  the 
water  the  ensign  of  the  Vandalia,  sodden  with  the  weight  of  rain 
in  its  four  fathoms  of  breadth,  far  too  heavy  to  be  rippled  by  the 
milder  breezes,  hanging  in  mourning  over  the  wreck  and  death 
below.  It  was  CaHin's  duty  to  strike  the  flag  when  all  was  over, 
once  ensign  now  wreck  stuff  and  mere  salvage.  In  time  of  such 
disaster  men  know  men.  Carlin  gave  the  flag  to  Blacklock,  a  fit- 
ting disposition.  Modest  above  all  things  Blacklock  would  not 
accept  it  for  himself,  it  was  to  him  something  too  fine  for  any 
Trenton  and  Vandalia  Wrecking  Company  then  coming  into  being 
Oiit  of  the  nation's  loss.  He  inscribed  it  on  the  property  return 
of  the  consulate  and  gave  it  the  noble  space  on  the  wall,  in  time 
he  decorated  its  place  of  honor  with  rusted  cutlasses  and  coral- 
clogged  firearms,  to  which  in  my  own  time  and  in  recognition  of 
the  same  fctichism  I  added  weighter  decoration  of  shells  from  the 
Trenton's  magazine. 
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There  it  hung  for  ten  years.  I  knew  it  would  leave  an  empti- 
ness and  a  void  when  I  shipped  it  home  to  custody  where  it  would 
ever  be  a  green  memory.  What  else  could  I  do  ?  There  was  the 
mildew  to  fear  in  an  unequal  fight.  There  were  ravaging  insects 
at  work  upon  the  bunting.  Once  I  had  a  reverend  visitor,  his 
title. left  me  incautious,  only  jflst  in  the  nick  of  time  did  I  hold 
back  his  pocket  knife  from  the  star  which  he  sought  to  excise 
from  the  field  of  thirty-eight.  I  am  glad  that  this  flag  which  the 
Vandalia  wore  to  her  death  will  find  its  proper  home  in  loving 
keeping  where  new  sailor  generations  are  bred.  It  is  a  record  of 
disaster,  it  is  the  flag  of  a  surrender,  but  we  are  proud  of  its  re- 
minder that  in  all  history  only  one  foe  has  ever  seen  the  flags  of 
an  American  squadron  come  down,  that  foe  the  brute  violence  of 
the  angry  heavens. 
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WHAT'S  THE  MATTER  WITH  THE  NAVAL  ACADEMY? 

A  PLEA  FOR  A  FIVE  YEAR  COURSE. 

By  LiEUT.-CoMMANDER  A.  W.  HiNDS,  U.  S.  Navy. 


There  is  probably  no  schottl  in  the  country  with  a  better  reputa- 
tion for  thoroughness  than  the  U.  S.  Naval  Academy;  and  there 
are  many  reasons  why  the  Academy  should  have  this  fair  repu- 
tation. Tlic  instructors  are  conscientious — both  the  civilians  and 
the  naval  officers.  The  sections  consisting^  of  from  9  to  1.2  mid- 
shipmen are  small  enough,  ordinarily,  to  allow  for  individual 
instruction  in  addition  to  the  assignment  of  marks  for  gradation. 
Compared  to  other  schools  the  sections  here  are  only  about  one 
third  as  large. 

The  arrangements  for  the  midshipmen  are  almost  ideal.  Tlie 
quarters  are  comfortable  :  the  food  is  gottd  :  the  study  and  exercise 
hours  are  remarkably  well  balanced  ;  during  study  hours  there  is 
IK>  interference  by  room  to  room  visiting;  there  is  not  the  slightest 
ground  for  the  criticism  of  the  late  Mr.  Crane  on  all  college 
courses,  i.  e.,  that  a  large  percentage  of  college  undergraduates 
spend  their  time  getting  drunk. 

It  w^ould  be  a  difficult  matter  to  suggest  any  method  of  teaching 
belter  than  the  one  that  has  been  used  here,  with  success,  for  many 
vejrs.  Lessons  are  assigned  and  the  midshipmen  dig  them  out  for 
themselves.  Day  after  day  they  recite  on  these  lessons — tell 
what  they  have  learned  about  them  and  receive  a  mark  for  the 
day's  work.  This  gives  them  confidence  and  teaches  them  to  rely 
on  their  own  efforts.  At  the  end  of  a  month  an  examination 
brings  out  what  the  midshipman  have  retained  of  the  month's 
work  and  the  semi-annual  and  annual  examinations  show  whether 
they  have  kept  in  their  minds  the  general  principles  covered  dur- 
ing the  term's  work.    The  system  of  teaching  used  at  the  Naval 
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Acarlemy   is  used  by   very   few   other  schools  in  the  country^ 
in   fact  West  Point  is  probably  the  only  other  school  using  it. 
The  reason  of  this  is  that  at  the  other  instituions  of  learning  the 
sections  are  too  large  and  the  instructors  too  few  to  allow  much 
individual    instruction    or    to    allow    for    individual    recitations. 
The  number  of  instructors  provided  for  the  school  is  of  course  afl 
function  of  the  money  provided  for  running  expenses  ;  the  number  " 
here  is,  ordinarily,  sufficient  for  the  needs  of  the  school.     Where  j 
there  are  25  or  30  students  in  a  section  the  only  feasible  way  tofl 


cover  the  subject  matter  is  to  have  lectures,  i.  c,  have  the  in- 
structor do  the  reciting,  and  find,  from  examinations,  what  the  j 
students  have  learned.  There  arc  two  main  objections  to  thefl 
to  the  lecture  system,  (i)  There  is  a  certain  amount  of  inat- 
tention even  at  tlie  most  interesting  lecture;  at  scwne  time  during 
the  talk  the  thread  will  he  lost,  and.  even  though  this  may  be 
momentarily,  the  value  of  the  lecture  will  be  decreased  by  reason 
of  such  loss.  (2)  It  is  a  bad  policy  to  work  out  the  difficult 
problems  for  a  student;  he  will  remember  much  longer  if  he  is 
compelled  to  work  out  cverylhinp;-  for  himself.  It  is  very  prob- 
able that  if  the  other  schools  of  the  country  had  enough 
instructors  to  keep  the  sections  small  they  would  use  the 
same  system  of  teaching  used  at  the  Naval  Academy. 
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Criticism  Creeping  In. 

Notwithstanding  the  fact  that  the  methods  of  teaching  used  here 
are  good,  and  that  the  midshipmen  probably  use  more  of  the  four 
years  at  the  Naval  Academy  to  advantage,  on  an  average,  than  is 
used  in  otlier  schools,  criticism  of  tlie  Academy  and  its  graduates 
are  creeping  in — from  the  fleet  and  from  other  sources.  A 
straw  vote  taken  here  would  show  that  the  majority  of  the  in- 
structors and  heads  of  departments  think  that  in  preparing  them 
for  their  life  work  we  are  not  giving  the  midshipmen  the  best 
course  we  could  give  them. 

The  main  trouble  with  our  course  as  it  now  stands  is  that  it 
is  one  year  too  short.  Twenty-five  years  ago  the  principal 
studies  at  the  Naval  Academy  were  mathematics,  English,  physics 
and  chemistry,  seamanship,  navigation,  and  modem  languages. 
Marine  engineering  and  ordnance  required  only  a  fraction  of  the 
time  they  now  require. 
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At  that  time  the  course  was  well  covered,  for  there  was  great 
competition  for  the  comparatively  few  commissions  issued  to  each 
The  time  taken  to  graduate  was  the  same  as  it  is  now — 
four  years.  During  the  twenty-five  years  some  of  the  studies  Hke 
mathematics,  navigation,  physics  and  chemistry,  English,  and 
modem  languages  have  changed  very  little.  Other  studies  like 
marine  and  electrical  engineering  and  ordnance  and  gimncry 
have  changed  greatly.  The  changes  in  the  last  named  have  all 
been  additive.  It  seems  fair  to  say  that  all  three  have  doubled 
in  the  ajnount  the  midshipmen  have  to  learn  in  order  to  thor- 
oughly understand  the  subject ;  and  yet,  with  tlie  entrance  require- 
ments very  close  to  what  they  were  then  we  are  trying  to  cram  all 
this  additional  learning  into  the  heads  of  the  midshipmen  in  the 
l^same  length  of  lime  as  was  taken  twenty-five  years  ago. 

A  comparison  of  the  number  of  two  hour  periods  spent  on  each 
subject  in  1889-1900  and  1911-1912  is  interesting. 
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This  table  shows  that  mathematics  has  lost  54  periods,  physics 
and  chemistry-  44  periods,  and  mechanical  drawing  96  periods 
during  the  past  ten  years. 

The  loss  in  mathematics  is  the  one  that  does  the  heaviest  dam- 
age; it  hurts  the  courses  in  physics  and  chemistry,  in  navigation, 
in  ordnance  and  gunnery,  and  in  marine  and  electrical  en- 
gineering— practically  all  other  subjects.  On  account  of  lack  of 
time  and  lack  of  practice  in  mathematics,  the  students,  at  the  pres- 
ent time,  take  up  new  subjects  poorly  equipped.  They  cannot 
perform  the  ordinary  operations  of  algebra  and  trigonometry 
rapidly  and  accurately,  and  instead  of  spending  their  time  and 
energy  on  new  work  they  have  to  spend  it  in  reviewing  mathe- 
matics in  order  to  apply  it  intelligently  to  the  allied  subject. 

The  loss  in  physics  and  chemistry  is  also  a  drawback.  From 
a  study  of  the  courses  at  West  Point,  and  at  other  schools,  it  ap- 
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pears  that  they  spend  much  more  time  on  these  subjects  than  is 
spent  at  the  Naval  Acatiemy.  A  knowledge  of  both  physics  and 
chemistry  is  needed  in  a  successful  naval  career.  We  are  con- 
stantly called  on  to  use  the  general  principles  learned  from  them. 
A  knowledge  of  chemistry  is  absolutely  essential  in  the  engineer- 
ing of  the  present  day.  A  midshipman  must  have  a  reasonable 
understanding  of  the  science  of  physics  before  he  can  successfully 
take  up  the  study  of  marine  and  electrical  engineering.  labora- 
tory measurements,  experiments  and  demonstrations  as  well  as 
recitations  are  necessary.  The  Naval  Academy  has  excellently 
equipped  chemical  and  physical  laboratories,  but  insufficient  time 
is  allowed  for  their  use.  No  college  or  scientific  school  expects 
a  student  to  acquire  a  working  knowledge  of  these  subjects  in 
less  than  three  times  the  nunitier  of  periods  allotted  to  the  study 
of  physics  and  chemistry  at  the  Naval  Academy.  The  study  of 
sound,  light  and  heat  is  closely  allied  to  that  of  mathematics; 
it  requires  the  mi<lshipmen  to  think  and,  after  all^  tlie  practice  of 
reasoning  is  one  of  the  best  features  of  the  Naval  Academy  edu- 
cation. 

If  enough  time  were  given  to  mathematics  to  get  it  thoroughly 
ground  in  so  the  midshipmen  could  apply  it  successfully  to  the 
allied  subjects,  the  time  allotted  to  marine  engineering  and  to 
navigation  would  be  sufficient  as  it  stands.  This  does  not  take 
account  of  the  loss  of  time  in  mechanical  drawing  which  is  one 
of  the  branches  of  marine  engineering ;  1 12  periods  is  not  enough  ; 
i^»o  periods  would  be  nearer  the  necessary  time.  Incidentally, 
there  is  good  authority  that  the  army  and  outside  concerns  are 
glad  to  get  our  graduates  because  they  are  good  in  mechanical 
drawing.  A  blue  print  of  a  piece  of  machinery  is  not  an  enigma 
to  them.  This  will  not  hold  true  when  we  begin  to  graduate  the 
midshipmen  with  only  112  periods  spent  on  mechanical  drawing. 

In  addition  to  more  time  devoted  to  mathematics,  and  to  phys- 
ics and  chemistry,  more  should  be  given  to  electrical  engineering 
and  to  ordnance  and  gunner>'. 

It  is  pretty  generallv  admitted  that  naval  officers  in  our  service 
arc  weak  in  electrical  engineering.  There  are  too  many  things 
on  board  ship  that  depend  on  electrical  gear  to  allow  this  con- 
dition to  exist.  Lighting  the  ship,  its  ventilation,  working  the 
turrets  and  guns,  supplying  ammunition,  interior  comnumication, 
fire  control,  in  fact  the  whole  effidcncy  of  the  ship  as  a  fighting 
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ich; 


vitally  affected  by 


line  IS  so  vnany  anected  by  tiie  efficiency  of  the  electrical 
tTvstaUation  that  we  cannot  afford  to  graduate  midshipmen  and 
leave   them  in  an  admittedly  weak  condition  as  far  as  electrical 
L^Hiowiedg^e  is  concerned. 

^m  Ordnance  and  gunnery  is  in  the  same  plight^ — there  is  simply 

I    not  enough  time  to  cover  the  subject  properly.    The  head  of  the 

<icpartment  states  that  it  would  require  one-third  more  time  than 

is  now  assigned  to  that  department  in  order  to  send  the  midshij.- 

men  away  from  here  well  qualified. 
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Comparison  with  Other  Schooi-s. 

During  the  past  four  or  five  months  the  writer  has  obtained 
ta   frrwn  many  of  the  leading  colleges  of  the  country.     While 
e  information  was  ver\  full,  it  is  rather  liard  to  compare  these 
stitutions  with  the  Naval  Academy  on  account  of  the  different 
ethods  of  teaching  and  marking.     In  making  the  comparisons 
g^inecring  courses  were  selected  as  they  bring  in  mathematics 
d    engineering,  and   it   was   thought   that  allowance  could   be 
ade  for  the  additional  subjects  taken  at  the  Naval  Academy, 
bjects  which  are  strictly  professional  and  which  are  not  taken 
at  other  schools.     While  we  did  not  get  everything  sought  for 
the  information  sheets  from  these  colleges,  the  following 
s   were  established  beyond  question:     (i)   The  entrance  re- 
irenients   are   higher  at   all   the   colleges  heard    from   than   at 
Naval  Academy.     (2)   The  mathematics  at  the  academy  is 
ut  the  same  as  that  of  the  other  colleges.     (3)   The  courses 
engineering  are  about  equally  difficult.     (4)  Not  one  of  the  col- 
has  a  course  shorter  than  four  years.     (5)   Two  of  the 
olleges ;  although  having  more  rigid  entrance  requirements  than 
the  Naval  Academy,  do  not  graduate  their  students  in  engineer- 
ing in  less  than  5  years.     (6)  Ten  of  the  eighteen  used  for  com- 
parison  have  additional  courses  of  from   one  to  three  years  in 
engineering — this  means  after  the  preliminary  four  years  of  work. 
We  have  at  the  Naval  Academy  the  brothers  of  these  college 
men.    The  average  brain  power  here  ought  to  equal  that  at  the  col- 
leges.    How  then  can  we  cover  thoroughly  the  same  ground  in 
fotir  years  that  they  cover  in  an  average  of  more  than  four  years  if 
the  college  students  are  belter  informed   when  entering  college. 
But  we  do  not  cover  the  same  ground — we  cover  much  more. 
The  mathematics  and  engineering  are  about  the  same.    The  Eng- 
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lish  and  physics  and  chemistry  are  perhaps  a  little  easiei 
the  engineering-  courses  at  other  schools.     But  many  things  arc 
covered  here  that  engineering  courses  in  colleges  never  touch,  asf 
for  instance — navigation,  astronomy,  modern  languages,  seaman-  " 
ship,  international  law,  ordnance  and  gunnery.    How  can  we  ever 
cover  this  extra  work  in  less  time  than  the  other  schools  take  when  fl 
their  men  are  better  prepared  at  entrance.     There  is  at  hand  a  ^ 
letter  from  a  Naval  Academy  graduate  so  apropos  that  I  must 
quote  an  extract  from  it :    "  I  am  a  graduate  of  the  U.  S.  Naval 
Academy,    retired,    and    have   been    teaching   twenty-five   years, 
lliere  is  no  doubt  that  your  course  shcnild  Ijc  one  of  five  years  for 
the  best  results  to  the  student.    Time  is  required  to  do  good  work 
anywhere.    To  leach  students  fundamental  principles  so  that  they 
cannot  forget  tlieni  even  if  they  try  ;  to  teach  students  to  do  things, 
to  originate,  instead  of  copying,  requires  time." 
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Lack  of  Competition. 

Competition  at  the  Naval  Academy  was  killed  ten  years  ago 
with  the  advent  of  the  big  classes.  It  seems  unnecessar>'  to  call  fl 
attention  to  the  value  of  competition.  The  wonderful  improve- 
nient  in  gunnery*  and  in  engineering  in  the  navy  are  examples  of 
the  result  of  competition.  In  the  days  when  the  commissions 
per  class  were  but  few,  there  was  a  scramble  for  them  and  the 
best  man  got  them.  The  commissions  were  the  reward  of  hard 
work  and  well  cultivated  intellect,  and  the  graduates  who  got  themM 
were  the  thinkers  of  the  class. 

With  the  large  classes  came  the  need  of  a  greater  number  of 
officers.  We  had  to  have  them  to  man  the  ships.  The  midship- 
men knew  this  and  studied  less.  The  marks  went  up;  2.5*3  gave 
way  to  3.0's,  for  they  all  had  to  be  gradtiated. 

All  this  resulted  in  what  was  near  kin  to  a  union.  The  mid- 
shipmen realizetl  that  if  the  bright  ones  studied  hard  the  ones 
who  were  "  woculcn  "  could  not  get  through.  It  became  bad  fomi 
to  "  study  out  of  study  hours,*'  and  why  not?  It  is  against  human 
nature  to  do  more  than  one  needs  to  do.  The  plane  of  marks 
was  necessarily  shoved  up  in  order  to  supply  our  own  needs,  and, 
once  up.  it  became  diffiailt  to  lower.  It  is  not  my  desire  to  go  on 
record  that  these  men  will  not  make  pood  officers.  T  trust  they 
will,  I  iKlievc  they  will  if  they  work  hard.  This  much,  however, 
is  certain ;  they  must  cultivate  out  in  the  ser\'ice  the  thinking 
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Kiwer  that  they  should  have  more  nearly  perfected  while  at  the 
Bcademy. 

■  Next  year,  unless  the  laws  are  changed,  llie  large  classes  will 
cease  to  exist.  This  will  be  a  bad  thing-  for  the  Academy  and  for 
the  ser\'ice  at  large.  The  classes  should  be  kept  as  large  as  they 
are  now,  but  only  the  number  needed  to  fill  the  vacancies  should 
be  commissioned.  This  would  give  a  lot  of  education  at  the  ex- 
pense of  llie  governnienl,  but  tlie  money  would  be  weJl  spent. 
Furthermore,  the  students  who  spend  5  years  at  the  Academy, 

ren  though  not  commissioned  in  the  navy  at  graduation,  would 
of  great  value  in  war  time. 

The  Bureau  of  Navigation  could  decide  how  many  are  needed 

tch  year.    Out  of  an  entering  class  of  say  300  there  might  be 

or    120  to  commission,   and   competition,  one  of  the   most 

■erful  incentives  ever  used  at  the  Naval  Academy,  or  anywhere 

Ise,  would  help  work  out  the  Naval  Academy  problem. 

Age  of  Entering. 

The  age  of  admission  and  the  entrance  requirements  should  be 
iw  for  many  reasons,  among  which  are  :  i.  Algebra  and  geome- 
y  form  the  foundation  of  all  matheaiatics ;  if  those  two  subjects 
rere  taught  here  we  could  be  sure  the  midshipmen  have  the 
iper  foundation  to  build  on.  2.  The  Naval  Academy  would 
a  more  ambitious  set  of  boys.  Suppose,  for  instance,  the 
•er  age  limit  to  be  18  years;  most  boys  of  that  age  who  are 
ibitious  have  decided  what  they  are  going  to  do  in  life,  and, 
:en  at  17  many  of  them  have  started  the  education  that  is  to  fit 
icm  for  their  life  work.  3.  The  younger  the  midshipmen  are 
le  more  impressionable  they  are  and  the  easier  it  is  for  them  to 
[rop  into  the  "Customs  of  the  Service."  4,  If  taken,  say  on  an 
average  of  two  years  younger,  tliey  could  put  in  the  additional 
ir  required  for  a  proper  education  and  still  i>ecome  conmiis- 
ioned  officers  two  years  and  a  half  younger  than  they  do  now. 
le  age  of  entrance  is  now  16  to  20,  a  mean  of  18  year-; ;  add  6 
?ars  for  the  present  course  (cunting  the  two  years  at  sea)  and  the 
a\'erage  age  for  commissioning  is  24  years.  The  Smith  Bill  makes 
the  entering  age  15  to  iS,  a  mean  of  16.5  years,  add  to  this  the 
[5  years  which  are  need  here  and  there  results  an  age  for  commis- 
sioning 21.5  years,  which  is  two  and  a  half  years  less  than  the 
present  age  when  commissioned. 


194    What's  the  Matter  with  the  Naval  Academy? 

Summing  Up. 

A  five  year  course  would  give  sufficient  time  in  mathematics 
to  properly  fit  the  midshipmen  for  studying  the  other  subjects 
taught  here ;  it  would  give  sufficient  time  in  physics  and  chemis- 
try, in  ordnance  and  gunnery  and  in  electrical  engineering.  It 
would  give  a  total  time  of  one  year  on  summer  cruises,  which 
ought  to  furnish  enough  sea  experience  to  justify  a  commission 
on  graduation. 

And  if  the  congressmen  and  senators  are  allowed,  after  1913, 
the  same  number  of  appointments  they  now  have  the  percentage 
of  commissions  issued  to  a  class  at  the  end  of  5  years  would  be 
small  enough  to  keep  alive  the  keenest  kind  of  competition. 
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CRUISING  IN  FORMATION.* 
Translated  by  Commander  R.  R.  Belknap,  U.  S.  Navy. 


A.  Station  Keeping. 

Good  station  keeping  is  an  indispensable  fundamental  condition 

good  and  sate  steaming  in   formation.     This  should  be  pcr- 

ly  clear  to  every  watch  officer,  and  as  a  result  of  this  knowl- 

;c  every  one  of  them  should  have  the  encrg^etic  determination 

be   always  properly   in   position,   and   to  improve   continually 

his  manner  of  attaining-  this  end. 

A  general  principle  is  that  an  officer  will  steam  better  the  fewer 
igine  signals  (i.  e.,  changes  of  speed  or  of  the  engine  revo- 
itions)  he  needs  for  keeping  station.  Beginners  generally  steam 
a  way  much  too  unsettled.  They  are  often  too  rash  with 
le  signals,  and  still  tliey  do  not  keep  in  place.  The  reason 
most  cases  is  that  they  do  not  sufficiently  take  into  account  the 
lertia  of  the  ship.  They  believe  that  any  change  in  the  speed  of 
te  engines  should  app>ear  at  once,  forgetting  that  the  ship  always 
;eds  some  time  in  which  to  take  up  the  speed  corresponding  to 
le  number  of  revolutions,  both  in  case  of  increase  of  speed  and 
reduction.  In  forging  up  in  column,  for  instance,  they  will 
wait  too  long  before  ordering  the  prescribed  speed»  as  a  result, 
looting  ahead  by  the  excess  momentum  of  the  ship :  then  will 
isiderably  decrease  the  speed,  and  presently  fall  behind  again 
not  increasing  the  speed  again  in  time ;  and  then  when  steaming 
ip  will  again  run  too  far  ahead.  Such  unsettled  procedure^  by 
rhicli  the  ship  never  becomes  steady,  is  in  the  first  place  a  cause 


•Translation  of  a  chapter  on  "Wrinkles  for  the  Watch  Officer"  in  the 
>rk  on  "  Seamanship,"  by  Vice-Admiral  Dick,  I.  G.  N.,  which  is  approved 
the  German  Arimiralty  as  a  text  book  for  use  in  their  navy. 
Certain  references  in  the  original  applying  only  to  triple-screw  ships  have 
omitted  in  the  translation. 
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of  much  strain  on  the  engineer  personnel,  and  it  also  make! 
less  consumption  of  fuel.     Finally,  it  will  in  most  cases  be 
municated  to  the  rear  in  increased  ratio,  and  is  liable  to  un: 
the  entire  formation. 

For  further  details  in  this  regard,  see  under  (a)  bel 
cruising  {i.  c,  outside  of  evolutions  or  special  manoeuvers 
is  generally  correct  to  use,  not  changes  of  rate  of  speed,  but' 
changes  of  the  number  of  revolutions ;  because  the  guide  sh 
steaming  at  a  steady  speed,  and  consequently  there  is  no  re 
at  all  for  any  great  cliange  of  speed,  if  sufficient  attention  is  \ 
In  evolutions,  on  the  other  hand,  this  means  wil!  not  be  siif)ic 
on  account  of  the  rapidly  changing  situations,  and  because 
mistakes  in  regard  to  distance  and  bearing  must  always  be  1 
fied  as  quickly  as  possible.  It  will  very  often  be  necessaf 
work  with  changes  of  the  rate  of  speed  (».  r.,  from  standa^ 
half,  or  standard  to  full  speed,  etc.)-  N'evertheless,  in  perfort 
evolutions,  one  should  be  as  sparing  as  possible  with  on 
When  one  begins  energetically  to  educate  one's  self  in 
marked  progress  will  soon  a[>j>ear.  In  general,  the  follow 
maxims  may  be  established  for  the  guidance  of  the  watcl 
when  steaming  in  fomiation : 

1.  Keep  in  station. 

2.  Manage  with  the  fewest  possible  engine  signals, 

3.  When  cruising  (i.  e.,  not  manoeuvering),  work  only 

small  changes  of  revolutions. 

4.  In  evolutions,  use  changes  of  rate  of  speed  as  may  be  n< 

sary. 

Good  steering  is,  of  course,  of  the  first  importance  for  { 
station  keeping,  as  well  as  for  good  navigation  in  general, 
watch  officer  must  use  great  circumspection  in  choosing  his  he 
men,  and  spare  no  pains  in  training  them.  When  doing  e^ 
tions,  the  l>est  helmsmen  should  always  be  at  the  wheel,  bcc 
then  good  steering  is  of  especial  imi>ortance. 

(a)  In  Colimm. — On  the  jackstaff,  at  suitable  height,  an 
crossbar  must  be  fixed,  which,  according  to  the  height  of 
eye  of  the  watch  officer,  cuts  at  a  certain  point  on  the  stern  o 
next  ahead  (as,  for  instance,  lower  edge  of  stem  anchor),  \ 
the  ship  is  accurately  in  station.  In  good  weather,  by  closi 
tention  even  a  small  shifting  of  this  mark  up  or  down  ca 
once  be  detected,  and  thereby  any  forging  ahead  or  drop 
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le  may  also  very  soon  be  able  to  see  about  what  distance 
id  or  astern  of  station  when  the  crossbar  cuts  at  a  ccr- 
distance  above  or  below  the  point  where  it  should  properly 
Consctjucntly,  while  cruising  in  favorable  conditions  of 
',  one  can  in  general  entirely  dispense  with  a  sextant.  In 
case,  the  officer  who  has  the  watch  should  try  to  make  himself 
Icpendcnt  as  possible  in  this  regard,  by  constantly  training 
eye  In  carrying  out  evolutions,  on  the  other  hand,  two 
must  always  be  at  hand.  Remember  that  the  above 
tione^i  mark  will  vary  with  increased  consumption  of  coal, 
therefore  that  one  must  verify  it  anew  every  day. 

the  nighty  an  electric  light  shining  very  faintly  must  be 

:ed  on  the  jackstaff  accurately  at  the  height  of  the  cross- 

and  the  watch  officer  must  know  how  this  light  is  to  be  held 

ird  to  the  next  ahead's  lantern. 

also,  very  often,  steaming  is  done  at  400  meters  *  distance 

instance,  before  anclioring  in  a  roadstead  with  a  tideway),  it 

II  to  arrange,  over  the  above  mentioned  crossbar,  another 

rr  one,  for  steaming  at  400  meters.     For  those  occasions 

the  jackstaff  is  to  be   removed    (clearing  for  action)   a 

substitute  staff  must  be  prepared,  provided  with  a  proper 

at  equal  height. 

idy  and  uniform  steaming  is  a   preliminary  condition  for 

crtiising  in  column.    The  leading  ship  must  accurately  hold 

[•speed  ordered,  and  ever>'  ship  astern  of  her  must  carefully 

Ivor  to  vary  as  little  as  possible  from  that  speed.    Any  great 

fc  is  communicated  generally  in  an  increased  ratio  to  the  ship 

I,  and  therefore,  although  the  guide  be  steaming  uniformly 

standard  speed,  the  presence  of  only  one  unsteady  ship  near 

rad  or  middle  part  of  a  long  colunm  may  result  in  forcing 

;Ships  at  the  rear  of  die  column  to  vary  from  full  speed  to 

steerage  way.     Even  stopping  or  backing  has  been  ob- 

such  cases.     Figure  1  shows  an  instructive  example  of 

It  gives  a  graphical  representation  of  the  changes  of  speed. 

ling"  to  the  engine-room  logs,  of  the  ships  of  a  squadron  not 

[irained.  during  a  twelve  liours'  night  cruise.     Such  conditions 

of  course,  extremely  uncomfortable  and  prejudicial,  both  on 

\l^c  and  in  the  fighting  line.  They  can  only  be  avoided,  how- 

when  every  watch  officer  fully  appreciates  the  cause  and  with 

btoal  ifUlancc  was  300  meters  when  this  was  written. 


Cruising  in  Formation. 


197 


m  r 


nek.  One  may  also  very  soon  be  able  to  see  al)ont  wbat  distance 
DOC  is  ahead  or  astern  of  station  when  the  crossbar  cuts  at  a  cer- 
tain distance  above  or  below  the  point  where  it  should  properly 
cut.  Consequently,  while  cruising  in  favorable  conditions  of 
weather,  one  can  in  general  entirely  dispense  with  a  sextant.  In 
any  case,  the  officer  who  has  the  watch  should  try  to  make  himself 
as  independent  as  possible  in  this  regard,  by  constantly  training 
his  eye.  In  carrying  out  evolutions,  on  the  other  hand,  two 
sextants  must  always  be  at  hand.  Remember  that  the  above 
mcntione<l  mark  will  vary  with  increased  consumption  of  coal, 
and  therefore  that  one  must  verify  it  anew  every  day. 

For  the  night,  an  electric  light  shining  very  faintly  must  be 
arranged  on  the  jackstaff  accurately  at  the  height  of  the  cross- 
fcar.  and  the  watch  officer  nuist  know  how  this  light  is  to  be  held 
in  regard  to  the  next  ahead's  lantern. 

As  also,  very  often,  steaming  is  done  at  400  meters  *  distance 
r  instance,  before  anclioring  in  a  roadstead  with  a  tideway),  it 
well  to  arrange,  over  the  above  mentioned  crossbar,  another 
smaller  one.  for  steaming  at  400  meters.  For  those  occasions 
when  the  jackstaff  is  to  l>e  removed  (clearing  for  action)  a 
wooden  substitute  staff  must  be  prepared,  provided  with  a  proper 
mark  at  equal  height. 

Steady  and  uniform  steaming  is  a  preliminary  condition  for 
good  cruising  in  column.  The  leading  ship  must  accurately  hold 
the  speed  ordered,  and  every  ship  astern  of  her  must  carefully 
endeavor  to  vary  as  little  as  possible  from  that  speed.  Any  great 
change  is  communicated  generally  in  an  increased  ratio  to  the  ship 
astern,  and  therefore,  although  the  guide  be  steaming  uniformly 

Kith  standard  speed,  the  presence  of  only  one  unsteady  ship  near 
le  head  or  middle  part  of  a  long  column  may  result  in  forcing 
)e  ships  at  the  rear  of  the  column  to  vary  from  full  speed  to 
ow  or  steerage  way.  Even  stopping  or  backing  has  been  ob- 
served in  such  cases.  Figure  i  shows  an  instructive  example  of 
this.  It  gives  a  graphical  representation  of  the  changes  of  speed, 
according  to  the  engine-room  logs,  of  the  ships  of  a  squadron  not 
vet  trained,  during  a  twelve  hours'  night  cruise.  Such  conditions 
are,  of  course,  extremely  uncomfortable  and  prejudicial,  both  on 
the  cruise  and  in  the  fighting  line.  They  can  only  be  avoided,  how- 
ever, when  every  watch  officer  fully  appreciates  the  cause  and  with 

*  Usual  distance  was  300  meters  when  this  was  written. 
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painstaking  attention  endeavors  to  steam  steadily.  Fnr  this,  it 
is  absolutely  necessary  to  pay  close  attention  continually  to  the 
spued  signals  of  the  ships  ahead  and  to  the  behavior  of  the  aljovc 
mentioned  mark  on  the  jackslaff.  Avoid  also  the  frequently  oc- 
curring fault  of  taking  up  too  late  a  new  increase  of  speed 
ordered,  because  of  being  rather  too  near  the  next  ahead  and  wish- 
ing first  to  settle  back  somewhat.  In  such  circumstances,  if  one 
wails  until  the  mark  on  the  jackslaflF  visibly  shifts,  one  will  gen- 
erally fall  much  behind  and  will  have  to  recover  from  this  error  by 
correspondingly  increasing  the  speed.  But  such  compensating 
costs  time  and  coal. 

Good  attention  to  one's  own  speed  signals  and  night  indicators 
is  also  of  im[)ortancc.  Have  the  man  on  station  correctly  in- 
structed in  these  operations  and  have  him  always  report,  on 
change  of  speed,  that  the  cones  stand  properly,  or  that  the  night 
speed  indicator  is  properly  operated.  The  next  astern  will  feel 
grateful  for  the  pains  taken  in  this  regard. 

Uniform  cruising  of  a  trained  squadron  must  be  demanded 
under  all  circumstances,  both  for  the  cruise  and  for  the  line  of! 
battle.  During  a  cruise,  for  instance,  in  a  four  hours*  watch,  for 
all  the  ships  astern  of  the  guide,  only  a  small  number  of  engine 
signals  (for  instance,  a  maximum  of  lo)  under  normal  con-fl 
ditions  should  be  given,  and  all  the  signals  must  require  only 
slight  changes  of  revolutions.  Notwithstanding  thciie,  however, 
the  sliips  must  keep  in  station  steadily.  A  good  means  for  edu-, 
eating  watch  officers  in  this  respect  is  for  the  commanding  officer 
to  have  the  watch  engineer  tabulate  the  engine  signals  given 
during  the  night,  by  watches,  and  then  make  these  known  to  the 
officers  concerned.  ^H 

When  cruising  with  screened  lights  and  in  fng,  quiet  and  steadi- 
ness in  the  column  are  of  especial  importance.  In  fog,  in  the  first 
place,  a  certain  unrest  is  likely  to  make  itself  felt  becai'se  some 
ship,  not  properly  in  station,  seeks  to  gel  connection  with  the  ship 
ahead  and  afterwards  is  compelled  to  reduce  speed  below  the 
normal,  in  order  not  to  come  too  close.  In  such  case  one  must 
strive  energetically  to  re-establish  steadiness  in  the  column  as 
soon  as  possible.  Steady  cruising  in  fog  is  by  no  means  difficult, 
if  no  great  changes  of  course  become  necessary,  nor  any  turning 
out  for  passing  ships.     Keep  the   fog-buoy  of  the  ship  ahead 
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!n  the  bow  and  the  fore  bridge.*     Of  great  importance  is 

operating  of  the  search-hghts.    The  stations  to  be  taken  and 

the  Uuty  to  be  carried  out  in  fog  must  be  regularly  assigned  by 

■  -a  bill  for  each  division  (electrician  watch)  and  carried  out 

'  »ut  delay  on  the  command  "  fog"   (to  be  given 'also  to  the 

engine-room,  under  which  come  the  electricians). 

If.  for  instance,  by  one's  own  insufficient  attention  or  by  faulty 
tndling  of  the  speed  signals  of  the  ship  ahead,  you  should  get 
close  to  the  latter  that  danger  of  collision  will  arise,  you  must 
icer  out  and  reduce  speed.  But  do  not  sheer  out  more  than 
'ssary,  and  return  into  the  column  as  soon  as  i>ossible.  In 
a.  trained  squadron,  the  necessity  for  sheering  out  should  not  in 
general  occur. 

(b)  In  Line  Abreast, — Besides  the  proper  distance,  the  proper 
iring  must  also  be  kept.  For  keeping  the  proper  distance,  good 
irse  steering  by  all  the  ships  (especially,  of  course,  by  the 
ide)  is  very  imixjrtant.  Corrections  of  distance,  when  on  cor- 
:t  bearing,  are  matle  by  slight  changes  of  course  (in  general  J^ 
J^  point  is  sufficient).  One  then  steams  over  a  somewhat 
igcr  course  than  the  guide  ship  does,  and  therefore  must  in- 
crease the  speed  a  little,  in  order  to  remain  on  die  right  bearing. 
Any  changes  of  course  of  ^  point  or  more,  it  is  best  to  communi- 
cate to  the  ship  next  away  from  the  guide,  by  flag  semaphore,  in 
order  to  facilitate  his  keeping  of  distance. 

TTie  bearing  must  continually  be  verified  on  the  alidade,  and, 
necessary,  be  at  once  corrected  by  increasing  or  reducing  the 
:d.  If  both  distance  and  bearing  have  to  be  rectified,  one 
mainly  only  to  increase  speed,  if  behind,  or  to  decrease  it  or 
.intain  it  (according  to  the  amount  that  the  course  is  changed 
the  same  time),  if  too  far  ahead. 

Although  by  change  of  speed  the  other  ships  are  not  influenced, 
ic  must  nevertheless  endeavor  to  steam  as  quietly  and  steadily 
rhcn  in  line  abreast  as  when  in  column.  To  do  so,  it  is  necessary 
act  at  once,  as  soon  as  you  perceive  any  changing  on  the  ab- 
ide. Especially  beware  of  standing  too  far  ahead.  Also  re- 
member that  the  sight  line  of  the  alidade  must  he  correspondingly 
ifted  when  making  any  change  of  cotirse,  and  that  a  correct 
raring  can  only  be  taken  when  the  ship,  for  the  moment,  heads 
exactly  on  her  course.    Therefore,  have  it  reported  to  you  each 


*  10  yards  ahead  of  the  stem  with  us. 
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time  from  the  steering  compass  wlien  the  ship  is  accurately  oi 
and  use  these  moments  for  verifying-  the  bearing. 

(c)  In  Line  of  Bearing. — Steaming"  in  line  of  bearing  is  gen- 
erally found  very  difficult  by  the  beginner ;  but  as  a  matter  of  fact 
it  is  scarcely  more  difficult  than  steaming  in  line  abreast,  when 
one  has  fully  grasped  the  nature  of  the  line  of  bearing  formation, 


/>jfwn»  £ 


Changes  of  distance,  when  on  correct  bearing,  are  obtained  by 
altering  course  by  a  certain  amoimt  (^,  I^J,  }4  point)  and  alter- 
ing speed ;  but  this  change  of  speed,  in  contrast  to  the  practice 
in  line  ahead,  is  either  an  increase  or  a  decrease,  according  as  the 
change  of  course  is  made  towards  the  advanced  or  towards  the 
retired  flank.     If  the  speed  ordered  be  maintained  unchanged. 


Cruising  in  Formation. 


20I 


ihcn  if  a  change  of  course  be  made  towards  the  retired 
flank — which  is  the  same  as  towards  the  normal  to  the  line 
of  bearing — the  ship  would  forge  ahead  too  fast;  while  by 
a  change  towards  the  other  flank,  she  would  fall  back.  Tliis  can 
be  clearly  seen  from  Figure  2.  This  must  be  clearly  kept  in  mind 
when  cruising  in  line  of  bearing.  Of  especial  importance  in  any 
change  of  course  towards  the  retired  flank  is  the  immediate  re- 
duction  of  speed,   because  otherwise  one  will   very  quickly  get 


4 


ahead  of  the  line,  which  must  be  avoided  absolutely.  Small 
changes  of  revolutions  are  generally  not  sufficient  in  such  a  case; 
rveti  in  changing  course  by  only  V^  point,  one  will,  as  a  rule,  be 
compelled  to  take  a  lower  rate  of  speed. 

In  case  one  is  too  far  ahead,  yet  at  the  correct  or  too  great  a 
ilistance.  if  one  attempts  to  correct  the  tx-aring  by  only  reducing 
tlic  speed,  one  will  make  the  distance  too  great.  One  must  there- 
fore at  the  same  time  make  a  change  of  course  towards  the  ad- 
vanced flank,  paying  sharp  attention  to  the  bearing,  in  order  that 
the  normal  speed,  in  connection  with  the  quick  dropping  back, 
mav  be  resumed  in  time.     If,  when  ahead  of  the  line,  you  have 
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nuich  icK)  little  distance,  so  that  during  the  settling  back  you  must 
at  the  same  time  head  away  somewhat  from  the  guidcship's 
course,  a  quick  regaining  of  the  correct  bearing  is  possible  only 
by  a  considerable  reduction  of  speed,  because  of  the  conditions 
discussed  above.  If,  on  the  other  hand,  you  are  too  far  astern 
and  have  the  correct  or  too  Httle  distance,  then  by  merely  forging 
ahead  up  to  the  line  of  bearing  you  will  get  too  close  or  still 
closer.  You  must  therefore  at  the  same  time  head  off  a  little,  and 
be  careful  with  the  increase  of  speed,  in  order  to  avoid  getting 
ahead  of  the  line.  When,  \n  this  case,  your  distance  is  too  great, 
you  inusl,  if  necessary,  change  course  somewhat  towards  tlje  guide 
(advanced  flank),  and  then  you  may  more  energetically  increase 
the  speed.  Figure  2  makes  this  consideration  clear.  A  compari- 
son of  Figures  2  and  3  shows  that  on  an  obtuse  line  of  bearing 
(less  than  4  points  from  abeam),  in  a  change  of  course  towards 
the  retired  flank,  the  necessary  reduction  of  s]>eed  decreases,  and 
that  in  general  all  the  conditions  for  cruising  hecotne  more  favor- 
able and  easier.  In  general,  stick  to  the  rule  that  keeping  correct 
bearing  must  be  rated  higher  than  keeping  correct  distance,  and 
that,  above  all,  you  must  never  forge  ahead  of  the  line.  It  goes 
without  saying,  however,  that  the  fault  in  distance  should  not 
exceed  a  certain  measure  (for  instance  50  meters),  notably  when 
the  distance  is  too  little. 

B.  Chances  of  Direction  ok  Column. 

In  general,  these  are  made  only  in  column  or  in  comiK)und 
formations.  It  is  of  importance  that  the  formation  be  accurately 
maintained ;  hence,  that  each  ship,  immediately  after  having  com- 
pleted the  turn  of  the  number  of  points  ordered,  will  sec  the  masts 
of  her  file  leaders  in  line  and  be  at  the  proper  distance.  To  this 
end  she  must  turn  in  the  same  water  and  on  the  same  arc  as  the 
leading  ship  does.  An  ugly  fault  frequently  occurring,  notably  with 
beginners,  is  that  the  turn  is  made  too  late,  so  that,  even  by  the 
use  of  the  full  helm  angle  available,  it  is  in  most  cases  no  longer 
possible  to  avoid  going  outside  the  arc  of  turning  of  the  guide 
ship.  In  such  a  case,  since  it  is  necessary  in  connection  with  the 
turn  to  get  back  again  into  the  column,  a  more  or  less  large  arc 
is  formed  at  the  turning  point  (Fig\irc  4),  which  quite  appreci- 
ably impedes  the  turning  of  the  ships  following,  looks  very  bad, 
and  besides,  on  acccnmt  of  the  longer  track  and  the  larger  angle 
to  be  nude,  makes  the  line  unsteady  and  breaks  it  up. 
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Very  often  the  further  fault  is  added,  that,  because  the  stern 
the  turning  ship  aiiead  deviates  from  the  tang"ent,  the  course 
not  accurately  kept,  but  her  stem  is  followed  outwards.  The 
idency  to  sag  away  is  thereby  substantially  increased  and  cor- 


H0t*  ccLfrme. 


\x^ 


Tumm^^  arc  cf  t/vforto/y 


\     furmno  ship, 

1 


Turmh^  ore  of^/^  ship 


OM  course, 
fi^rm    4- 

turning  is  almost  impossible  (Figure  s).    The  marked  swing- 
tg  out  of  the  stem  of  the  ship  ahead  makes  at  first  a  rallier  alarm- 
ing" impression  at  the  normal  distance  with  the  modern  long  ^hips. 
It  takes  some  time  1>efore  llie  stern  begins  to  relurn  again  to  the 
igent :  and  as  one's  own  ship,  on  account  of  the  loss  of  speed 


Ft'fure  S 

the  ship  ahead,  will  at  first  run  up  on  her,  a  beginner  is  likely 

think  that  there  is  danger  of  collision.    In  reality  such  is  by  no 

leans  the  case,  if  one's  own  ship  is  properly  in  station  ;  tlie  ship, 

is  true,  will  approach  rather  near  to  the  stern  of  the  ship  ahead, 
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but  as  s<M)n  as  she  begins  turning,  the  distance  will  be  opened 
a^in  by  her  own  loss  of  speed  and  the  taking  up  of  speed  again 
by  the  ship  ahead. 

Once  a  too  wide  sweep  has  been  made  by  the  bad  turn  of  a  ship, 
it  is  not  so  easy  for  tlie  ships  astern  to  avoid  it,  because  the  direct 
follower,  wishing  to  remain  on  the  correct  arc  of  tiiming,  is  likely 
to  corne  very  close  to  the  displaced  ship  ahead,  and  is  thereby 
often  led  to  commit  the  same  fatilt  This  applies  especially  to 
the  night,  notably  when  going  with  screened  lights,  because  then 
the  darkness  makes  it  difficult  to  make  out  the  ships  already 
standing  on  the  new  course,  and  consequently  to  recognize  the 
fault  of  the  ship  ahead  in  time. 

From  the  foregoing,  the  following  rules  for  making  changes 
of  direction  of  column  may  be  derived : 

1.  See  that  the  ship,  when  the  next  ahead  begins  to  turn,  is 
kept  as  accurately  in  station  as  possible ;  on  no  account  be  apprec- 
iably too  near.  In  order  to  avoid  this,  the  speed,  if  necessary, 
imist  be  at  once  reducerl  as  required,  at  the  hoisting  of  the  turning 
signal.  In  large  turns  especially  (of  8  to  16  points),  too  little 
distance  is  uncomfortible  and  likely  to  result  in  going  wide. 

2.  Keep  accurately  on  the  course,  as  soon  as  the  next  ahead 
begins  turning.  If  no  suitable  objects  for  the  helmsmen  are  avail- 
able aliead  and  it  is  not  ptjssible  to  depend  sufficiently  upon  the 
steering  compass  (which  is  in  the  conning  tower),  on  account  of 
too  sluggish  movement,  then  have  the  course  continually  checked 
from  the  standard  compass ;  and  also,  by  day,  look  astern,  in  order 
to  detect  at  once  any  turning  of  the  ship  by  the  deviation  of  the 
stern  to  the  right  or  left  from  the  rest  of  the  column  following 
after. 

3.  Begin  turning  at  exactly  the  same  point  as  the  ship  ahead, 
on  the  supposition  of  course  that  she  turned  correctly.  In  doing 
this  the  first  few  times,  one  must  at  once  look  for  marks  by  which 
to  fix  the  time  for  beginning  to  put  over  (he  helm.  For  the  ships 
of  the  Brauuschivci^  class  (battleship,  13,000  tons),  for  instance, 
when  one's  own  ship  at  standard  distance  is  correctly  in  sUtion 
and  is  holding  the  course  accurately  before  turning,  the  following 
marks  may  be  given: 

(a)  The  passing  of  the  flagstaff  of  the  ship  ahead  through  the 
jackstafT. 
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i)  The  approaching^  of  one's  own  bow  to  the  swirl  of 
the  ship  freely  from  the  fore  l>ridge.  In  a  dark  night,  the  time 
required  for  passing:  over  the  distance  between  the  stern  of  the 
ship  aliead  and  one's  own  bow  at  the  known  speed  may  furnish 
good  clue.  The  time  counts  from  the  moment  when  one  ob- 
trves  the  deviating  of  the  stern  of  the  ship  ahead,  by  the  moving 
of  the  stern  light  Here  also,  one  must  be  in  station  when  this 
turning  mark  is  used.  Of  course  no  absolute  dependence  may 
be  placed  on  sucli  marks,  because  they  arc  influenced  by  faults 
in  one's  own  position  and  in  the  turning  of  the  ship  ahead;  but 
icy  are  always  a  more  or  less  good  clue. 

4.  Keep  your  ship  during  the  turning  in  such  a  way,  be  proper 
Uhn  of  rudder,  that  the  bow  will  always  be  somewhat  within  the 
wash  of  the  ship  ahead.     For  the  ships  of  the  Braunschweig  class. 

^  ship*s  beam  is  a  good  measure.    On  no  account  get  outside  the 
rake  of  tJie  ships  ahead. 

5.  Better  begin  turning  too  early  than  too  late.     Turning  too 
may  be  easily  rectified  by  easing  the  helm  and.  if  necessary, 

reducing  the  speed.  Turning  too  late  almost  always  results  in 
►iiig"  wide  and  endangers  the  unity  of  the  line.  When,  from 
ly  reason,  the  helm  was  moved  too  late,  however,  then  at  once 
apply  a  larger  or  the  full  helm  angle,  and  energetically  increase 
speed,  because  otherwise  one  always  drops  behind.  During 
course  of  turning,  notably  during"  its  last  part,  the  observing 
the  angle  between  the  column  already  formed  on  the  new 
bourse  and  the  midship  line,  from  the  conning  station  to  the  stem, 
will  furnish  a  good  clue  to  determine  whether  the  ship  with  the 
heliTi  kept  as  it  is  will  still  come  around  in  time  or  not. 

6.  If  you  had  reduced  the  speed  before  turning  because  too 
close,  then,  when  beginning  to  turn  or  very  soon  afterwards, 
resume  standard  speed ;  otherwise  you  will  be  sure  to  drop  behind. 
In  some  circumstances^  even  an  increase  of  speed  will  be  neces- 


7.   When  the  ship  ahead,  by  faulty  turning,  goes  outside  the  arc 

of  turning  of  the  guide  ship,  then  with  all  attention  avoid  repeat- 

ig-  this  fault.    In  such  a  case,  take  your  direction  from  the  ship 

-eceding  her,  or  if  she  be  already  out  of  sight,  then  from  the  line 

the  ships  that  liave  already  turned,  and,  if  necessary,  bear  a 

Veatherly  helm,  in  order  not  to  come  too  close  to  the  ship  ahead. 

[n  turns  up  to  8  points  in  such  a  case,  you  may,  without  any  fear, 
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head  at  first  for  the  niicldle  or  even  tlie  bow  of  the  ship  ahea( 
If  need  be,  there  always  remain  the  stopping  of  the  inlx^ard  en- 
gine and  a  reduction  of  speed.    When  the  fault  of  the  ship  ahead 
is  Rreat,  you  will  in  most  cases  range  alongside  of  her  at  a  pretty 
close  distance. 

8.  When  the  ship  ahead  is  turning  correctly,  then,  before  or 
during  your  own  turn,  only  reduce  si>ecd  if  really  necessary, 
because  every  reduction  of  speed  means  some  disturbance  of  the 
ships  astern.  Also  increase  speed  again  as  soon  as  possible,  other- 
wise you  will  almost  always  get  behind. 

9.  As  the  leading  ship,  one  must  after  a  turn  at  once  come  to 
the  course  acciu-ately,  because  otherwise  the  manoeuvcr  will  be 
made  difficult  for  the  ships  astern,  and  the  forming  of  the  properly 
aligned  column  on  tlie  new  course  may  be  materially  delayed. 
For  aids  to  getting  the  ship  on  the  new  course  quickly,  see  the 
remarks  under  C. 

The  correct  and  careful  execution  of  turns  (up  to  16  ix)inls),  is 
an  excellent  criterion  for  the  seamanlike  cruising  of  individual 
ships  and  of  tlie  entire  squadron.  It  is  therefore  to  the  best  in- 
terest of  every  watch  officer  to  improve  continually  as  much  as 
possible  in  this  undoubtedly  not  very  easy  art. 


I 


C  Simultaneous  Turning. 

After  a  turn  together  lias  been  carried  out,  the  ships  should 
at  once  lie  correctly  in  the  new  formation.  To  secure  this,  the 
squadron  helm  angle  must  be  exactly  known,  the  turn  must  be 
begun  promptly  when  the  signal  goes  down;  while  turning,  regu- 
lating must  be  done,  by  increasing  or  reducing  the  iielm.  as  well 
as  by  changing  speed,  in  case  the  ship  were  not  in  station  when 
the  turn  began,  or  is  getting  out  of  station  during  the  turn ; 
and  finally,  uniform  procedure  must  be  observed  on  board  all 
ships,  in  easing  the  helm  and  meeting  her.  After  the  completion 
of  the  turn,  the  position  should  be  promptly  corrected,  if  neces- 
sary, in  order  that  the  line  may  be  dressed  in  the  shortest  time. 
With  turns  of  16  points  when  in  column,  this  is  not  .so  simple, 
because  in  the  first  place  it  is  difficidt  to  judge  whether  you  arc 
outside  the  line  to  the  right  or  to  the  left.  Deception  in  this 
regard  is  possible  notably  when  the  gfuide  ship  does  not  at  once 
get  steady  on  llie  new  course.  It  is  best  to  observe  by  the  double 
glass,  dviring  the  steadying,  what  the  approximate  new  line  of 


Cruising  in  Formation. 


207 


dressing  will  be,  according  to  the  position  of  the  ships  in  front ; 
then  you  will  soon  get  a  reliable  clue  for  your  own  correciiou. 
The  rapidity  with  which  the  line  in  such  a  case  is  re-established  is 
also  a  good  standard  for  judging  the  efficient  handling  of  indi- 
vidual ships  and  of  the  squadron.  Some  indication  as  to  the  side 
to  which  correction  will  probably  be  necessary  may  be  obtained  also 
by  taking  a  bearing  of  the  new  guide  ship  after  turning  8  points. 
Any  quick  rectification  of  alignment,  which  of  course  must  be 
made  by  every  ship  independently  of  the  next  ahead,  becomes  im- 
possible, however,  if  the  leading  ship  fails  to  steer  a  steady  course 
at  once. 

When  turning  together  from  column  to  line,  every  ship  ahead 
of  the  new  guide  ship  must  as  soon  as  possible  measure  the 
distance  from  her  former  next  astern,  to  see  whether  this  distance 
is  correct  or  not,  and  to  be  able  still  to  make  it  up,  if  necessary, 
during  the  turn.  For  the  same  reason,  when  turning  from  line 
abreast  into  column,  the  ships  lying  between  the  old  and  the  new 
guides,  and  the  fonner  guide  herself,  must  at  once  measure  the 
distance  to  tlie  ship  next  towards  the  new  guide. 

In  order  that  the  watch  officer  may  be  able  to  make  rectifica- 
tions, and  to  ease  and  steady  correctly,  the  last  four  points  of 
simultaneous  tums  must  be  reported  from  the  standard  compass, 
always  in  the  following  manner:  4  points,  3  points,  2  points.  1^2 
points,  J4>  J^i  J4»  /^»  Mark!  When  turning  together  16  points 
also,  this  reporting  of  the  turning  by  points  is  necessary.  The 
final  steadying  on  course  is  best  left  to  the  helmsman,  giving  the 
command ;  "  Steady  on  the  course,"  after  meeting  her  and  steady- 
ing. As  stated  above,  it  is  desirable  for  the  accuracy  of  cruising 
that,  for  easing  the  helm  and  meeting  her  in  large  turns  together 
*4  points  or  more),  the  same  procedure  should  be  carried  out  on 
I^Kjard  all  ships.  In  any  case,  within  the  ship,  entire  uniformity 
among  the  watch  officers  must  be  exacted. 


D.  To  Anchor. 

As  a  rule,  anchoring  is  done  in  column  or  in  a  comix>und  for- 
mation, seldom  in  line  or  line  of  bearing.  The  point  is  that,  after 
anchoring,  the  ships  may  lie  accurately  in  position.  This  can 
only  be  obtained  if  each  ship  endeavor  to  the  utmost  to  be  in 
station  on  the  way  to  the  anchorage,  and  to  keep  in  station  when 
reducing  speed  before  anchoring.     Any  unsteadiness  arising  in 
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the  column  shortly  before  anchoring,  by  bad  behavior  of  a  ship, 
is  extremely  disturbing.  This  holds  good  especially  for  column, 
with  which  we  are  chiefly  concerned.  Close  attention  should 
therefore  be  paid  to  any  forging  alicad  or  lagging  back,  and  any 
Tieccssary  correction  of  speed  should  at  once  be  taken.  A  good 
angle  taker  should  constantly  observe  the  behavior  of  the  ship  and 
report.  One's  own  observing  of  the  crossbar  on  the  jackstaff  is, 
as  a  rule,  not  sufficient  for  the  exact  steaming  that  is  necessary 
immediately  before  anchoring.  Especially  beware  of  being  too 
far  ahead,  because  this  fault  can  be  remedied  soon  enough  only 
with  difficulty,  as  the  reductions  of  speed  follow  each  other 
quickly.  In  case  you  arc  too  close,  when  the  signal  **  Stop,  as 
soon  as  in  station  "  goes  down,  the  only  means  then  available  for 
correcting  position  is  backing  the  screws,  which,  however,  always 
means  an  offense  against  the  ship  astern  of  you  and  therefore 
should  be  strictly  avoided.  For  the  same  reason,  take  care  during 
the  run  with  engines  stopped  not  to  still  forge  ahead  of  place, 
due  to  greater  speed  momentum.  Good  steering  is,  of  course, 
very  important  for  good  keeping  of  station.  Tn  a  well-trained 
squadron  all  the  ships  must  anchor  at  about  the  same  moment. 
It  must  not  occur  that  the  rear  ships  of  the  column  anchor  in  suc- 
cession, because  of  having  kept  somewhat  back  through  over- 
caution,  thus  having  to  steam  up  to  place  after  the  leader  has 
anchored. 
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E.  Weighing  Anchor, 

After  the  anciior  is  aweigh,  the  ship  must  be  kept  on  the  same 
heading  as  before,  until  the  signals  about  formation,  course,  and 
speed  are  hauled  down.  A  frequent  fault  is  that  the  rear  ships 
start  ahead  too  late,  whereby  at  once  the  line  will  be  lengthened 
out.  It  is  of  advantage  to  know  the  compass  bearing  of  the  line 
at  anchor,  because  then  the  manocuvers  necessary  for  carrying 
out  the  signaled  orders  about  formation  and  course  can  be  decided 
better. 

F.  Derangements  of  Steering  Gear. 

Although  the  entire  steering  gear  is  of  course  carefully  exam- 
ined daily  before  weighing  anchor,  and  at  least  once  daily  while 
under  way  for  a  longer  time  than  one  day,  cases  of  refusal  or 
damage  may  occur,  due  to  faults  in  operation  or  other  causes. 
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The  oflFicer  of  the  watch  must  therefore  always  know  how  to  act 
in  such  cases.  Tlie  necessary  instructions  are  given  in  the  proper 
place  of  the  ship's  regulations,  in  which  the  (ierangements  to  be 
expected  in  ordinary  cruising,  as  well  as  in  action,  must  be  treated 
in  detail.  Each  coinnranding^  officer  will  also  make  it  his  busi- 
ness to  train  the  watch  officers  practically  in  this  respect,  by  fre- 
quent exercises  when  cruising  singly.  It  is  to  be  observed  from 
a  general  point  of  view,  that,  in  case  of  any  disablement  of  helm, 
one  must  at  once  endeavor  to  keep  the  ship  on  her  course  by 
means  of  the  screws.  If  this  appear  to  be  impossible,  on  account 
of  the  position  of  the  rudder  or  for  any  other  reason  (as  for  ex- 
ample, wind  and  sea),  without  endangering  the  safety  of  other 
ships  or  the  continuity  of  the  line,  the  prescribed  breakdown 
signal  must  at  once  be  given.  The  mere  shifting  from  the  steer- 
ing engine  (when  the  reserve  steering  engine  is  ready  for  use,  as 
should  always  be  the  case  in  evolutions)  must  have  been  exercised 
so  well  that  it  can  generally  be  carried  out  without  making  the 
breakdown  signal  and  without  any  accident  becoming  apparent 
from  outside  the  ship. 

The  watch  officer  is  also  responsible  that  his  helmsmen  shall  be 
familiar  with  the  steps  to  be  taken  in  cases  of  disablement  of 
helm,  as  far  as  they  affect  their  stations.  The  call  "  Helm 
refuses "  must  not  cause  any  commotion  nor  even  momentary 
hesitation,  neither  with  the  watch  officer  himself  nor  with  his 
helmsmen.  On  board  a  large  ship  there  are  usually,  in  addition 
to  the  conning  tower,  the  following  reserve  steering  stations,  each 
of  which  are  occupied  by  one  man.  and  which  can  therefore  be 
immediately  used  upon  uncoupling  the  connections  farther  ahead : 
the  central  station,  and  the  main  or  reserve  steering  engine  spaces 
(according  to  the  engine  in  use).  The  duties  of  the  several 
stations  must  be  definitely  prescribed  by  regulations,  carefully 
prepared  and  posted  in  the  rooms  in  question,  and  the  watch 
officer  must  continually  care  for  sufficient  instruction  and  over- 
sight of  the  men. 

In  case  of  all  those  disablements  of  steering-gear  in  which  men 
below  decks  have  to  steer,  exact  keeping  of  course  or  station  by 
the  assistance  of  the  compasses  provided  in  the  lower  steering 
stations  will  generally  not  be  possible.  The  watch  officer,  in  a 
similar  manner  to  the  case  of  steering  with  the  screws,  will  have 
to  observe  the  behavior  of  the  ship  closely  and  at  once  counteract 
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any  incorrect  steering  by  direct  helm  commands.  The  main  thing 
is  not  to  allow  the  ship  to  become  unsteady  but  to  keep  her  as 
quiet  as  possible.  It  will,  of  course,  be  further  advantageous  to 
call  the  attention  of  the  helmsman  to  all  circumstances  affecting 
the  steering  of  a  steady  course,  as  for  instance,  the  effect  of  wind 
and  sea. 

G.  Final  Remarks. 

If  the  watch  officer  should  get  into  a  situation  where  there  is 
danger  of  collision,  it  is  above  all  important  to  get  the  stem  pointed 
clear  of  the  other  ship,  since  touching  with  the  side  or  stem  is 
always  less  dangerous  for  either  ship. 

Further,  the  watch  officer,  when  cruising  in  narrow  waters 
should  remember  that  each  ship  is  responsible  for  her  own  navi- 
gation. Blind  following  in  the  wake  of  the  ship  ahead  under  such 
conditions  is  often  dangerous,  on  account  of  drift  by  current  or 
wind.  Careful  observing  of  current  and  wind,  and  making  the 
necessary  allowance  for  it,  must  be  insisted  upon. 
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It  having  been  suggested  to  tlie  writer  that  due  to  the  promi- 
nence of  athletics  in  the  Army  and  tlie  Navy,  and  to  the  unique 

notions  of  the  above  named  office  filled  by  him,  a  description  of 
some  of  the  features  of  said  office  with  respect  to  the  manner  of 

ndling  recruits  at  this  post  would  be  of  interest  to  many  naval 
ccrs,  the  attempt  is  made  to  set  forth  certain  activities  that 
are  not  prevalent  at  other  Army  posts. 

In  the  first  place,  in  order  to  fonn  an  idea  of  the  conditions,  it 
may  not  be  amiss  to  state  that  Fort  Slocum  is  one  of  the  five 
recruit  depots  supported  by  the  War  Department.  Practically  all 
of  the  applicants  for  enlistment  east  of  the  Mississippi  River  are 
sent  to  Fort  Slocum  for  final  examination  and  acceptance  or 
rejection,  as  the  case  may  be. 

The  strength  of  the  garrison  varies,  running  as  high  as  1500 
,  at  times.  The  organizations  at  the  p>ost  consist  of  the  Tst, 
4th,  6th,  2l&t  and  25th   recruit  companies,  general  service, 

fantry,  tlie  first  named  being  a  band.     Each  company  is  com- 

sed  of  a  certain  neucleus  of  picked  soldiers,  termed  the 
"  permanent  party,"  and  of  recruits.  Incoming  recruits  are 
assigned  to  these  companies  as  equally  as  may  be,  are  given  a 
course  of  instruction  in  the  fundamentals  of  the  militar}'  art  and 
then  shipped  to  their  regiments  as  called  for  by  orders  issued  from 
time  to  time  by  the  War  Department.  This  course  of  instruction 
is  intended  to  cover  a  period  of  about  two  months,  but  a  demand 
for  recruits  may  shorten  this  time  to  a  few  days,  as  was  illus- 
trated during  the  Mexican  border  trouble.  These  recruits,  due 
to  the  amount  of  drill,  study,  etc.,  required  of  them,  are  not 
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allowed  to  leave  the  depot  during  the  first  two  months,  which  fact 
has  considerahlc  bearing  on  our  policy  of  handling  them. 

The  permanent  party  before  mentioned  consists  of  about  ij 
sergeants,  lo  corporals  and  25  privates  for  each  company.  From 
these  are  chosen  the  drill  sergeants,  extra  and  special  duty  men 
and  all  others  on  duty  pertaining  to  the  administration  of  the 
depot. 

It  is  not  the  object  of  this  paper  to  inquire  into  the  methods 
of  recruit  instruction  as  regards  purely  military  work,  such  as 
guard  duty,  etc.,  but  to  show  what  is  being  done  in  a  certain 
department  which  should  be  equally  interesting  to  Anny  and  to 
Navy  alike.  The  activities  referred  to  are  centered  in  the  "  Ath- 
letics and  Amusemeats  Office,"  which  title  is  fairly  descriptive  of 
the  work  involved. 

The  general  duties  of  this  office  are  to  supervise  all  forms  of 
athletics  on  the  post,  and  to  provide  means  of  entertaining  the 
soldiers  at  times  when  they  arc  not  on  duty.  These  duties  will 
be  discussed  under  the  two  separate  heads  indicated  in  the  title  to 
this  paper. 

L  Athletics, 

Of  course,  in  the  limited  time  at  our  disposal,  it  would  be  absurd 
to  attempt  making  a  finished  athlete  of  the  average  recruit.  The 
advisability  of  such  results,  even  were  they  possible,  is  open  to 
question.  Therefore,  the  main  idea  underlying  the  athletic  in- 
struction of  the  recruit,  is  to  "  get  him  off  his  bunk  "  and  to  put 
plenty  of  fresh  air  into  his  lungs.  Of  course  the  regular  "  setting 
up  exercises"  are  used  in  drill  every  morning,  but  that  is  con- 
sidered insufficient.  Hence,  every  Tuesday,  Thursday  and  Satur- 
day afternoon  all  recruits  that  arc  not  actually  on  duty  (guard, 
drawing  cJothes,  kitchen  police,  etc.)  are  given  two  hours  syste- 
matic exercise  according  to  a  prescribed  schedule  as  noted  below. 
Eacli  company  is  allotted  a  certain  portion  of  the  parade  ground, 
and  the  recruits  exercise  thereon,  under  the  direct  super\'ision 
of  non-commissioned  officers  known  as  "  squad  instructors."  Each 
of  the  latter  controls  about  a  dozen  men,  there  being  a  selected 
sergeant  in  charge  of  the  whole  company  who  sees  that  each  squad 
complies  with  the  schedule  ordered. 

Now  two  hours  is  a  long  time,  when  an  athletic  drill  is  con- 
sidered, and  if  the  go-as-you-please  method  were  allowed,  the  men 
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would  be  bored  to  death  before  the  time  was  half  over,  and 
but  little  benefit  would  result.  The  principles  involved  in  our 
solution  of  the  problem  can  be  seen   from  the   following  letter, 

which  is,  in  tenor,  a  copy  of  that  submitted  by  Uie  athletics  and 
amusements  officer  (hereafter  designated  as  the  A.  &  A.  O.) 
on  the  15th  of  evcr>-  month. 

RBCRurr  Depot,  Fort  Slocum.  N,  Y.,  July  15,  1911. 

The  Adjutant,  Depot. 

Sir:  In  compliance  with  G.  O.  13,  c  s..  Depot,  I  have  the  honor  to 
submit  the  following  schedule  of  exercise  for  the  month  of  August,  1911: 

T.  The  various  company  commanders  will  see  that  their  squad  insuuctors 
ihoroiighly  understand  the  working  of  the  schedule  laid  down  hereafter, 
2nd  will  see  that  all  apparatus  or  material  required  by  the  exercises  is 
on  hand. 

2.  The  copies  of  "  Indoor  and  Outdoor  Gymnastic  Games  "  provided  are 
for  the  use  of  the  squad  instructors,  who  will  conduct  the  exercises  accord-' 
ing  to  the  rules  therein. 

3.  Each  squad  will  exercise  on  the  parade  ground  under  the  supervision 
of  its  squad  instructor;  it  will  not  leave  the  parade,  or  be  Joined  to  another 
SQuad  except  by  direction  of  the  athletics  and  amusements  officer,  or  in 
case  the  squad  instructor  is  unavoidably  absent. 

4.  The  non-commissioned  officer  in  charge  of  each  company*s  athletics 
will  distribute  his  squad  among  the  others  present,  and  will  devote  his 
Hme  to  seeing  that  the  squad  instructors  observe  the  schedule  below. 

5.  After  each  day's  exercise,  the  squad  instructors  will  endeavor  to 
have  the  men  of  their  squads  acquire  the  habit  of  taking  a  shower  bath 
immediately  after  returning  to  their  barracks. 

6.  The  exercises  for  the  month  of  August  will  consist  of  the  following: 

1.  Boxing. 

2.  Medicine  ball* 

3.  Football  practice  in  kicking  and  catching. 

4.  Hurdles. 

5.  Pole  vaulting  for  height  and  for  distance. 

6.  High  jumping,  standing  and  running. 

7.  Soccer  practice  in  dribbling  and  passing. 

7.  The  above  exercises  are  shown  by  their  numbers  in  the  schedule 
b«Iow,  and  will  be  performed  by  each  squad  in  the  rotation  indicated. 
I>uration  of  each  exercise,  20  minutes.  The  non-commissioned  officers 
in  charge  of  each  company's  athletics  will  be  responsible  that  the  squads 
change  from  one  exercise  to  the  next  at  the  proper  time,  and  will  use  a 
■whistle  or  other  means  of  securing  the  prompt  attention  of  the  squad 
instructors. 
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8.  Each  company  will  exercise  according  to  the  following  schedule: 


No.  of 
Squad. 

1  and  6 

2  and  7 

3  and  8 

4  and  9 

5  and  10 


Sequence  of  Exercises. 
Aug,  i-io,  inc.    Aug.  n-20,  inc.    Aug.  21-31,  inc. 


1-2-3-4-S-6 
2-3-4-5-6-1 
3-4-5-6-1-2 
4-5-6-1-2-3 
5-6-1-2-3-4 


3-2- 1 -4-6-7 
2-1-4-6-7-3 

1-4-6-7-3-2 

4-6-7-3-2-1 
6-7-3-2-1-4 


1-3-3-4-6-7 
2-3-4-6-7-1 
3-4-6-7-1-2 
4-6-7-1-2-3 
6-7-1-2-3-4 


g.  At  2.30  p.  m.,  all  recruits  who  desire  to  swim  will  be  assembled  by 
the  ncxl-to-scnior  non-commissioned  officer  and  marched  to  llic  bath 
house.  He  will  preserve  order  in  the  line  obtaining  suits,  and  will  sec 
that  all  of  his  men  return  their  suits  when  they  arc  through  using  them. 
Men  who  do  tiot  care  to  go  swimming  will  continue  exercising  on  the 
parade,  according  to  the  above  schedule. 

Very  respectfully,  etc. 

Advantages  of  this  Method. — i.  Due  to  the  fact  that  the  exercise 
period  is  divided  into  six  parts,  there  is  no  dif^ictilty  in  securing 
the  necessary  variety.  Changing  from  one  exercise  to  another 
serves  to  break  up  the  time  and  make  it  seem  much  shorter  than 
it  really  is.  It  thus  serves  as  a  very  effective  sugar-coating,  for 
as  soon  as  exercise  becomes  work,  you  cease  securing  the  best 
possible  results;  hence  it  follows  that  you  should  keep  the  men 
interested,  and  unconscious  of  the  fact  that  they  are,  in  reality, 
doing  good  hard  work.  Tlie  variety  of  the  work  thus  secured  also 
enables  us  to  avoid  too  much  exercise  with  one  particular  set 
of  muscles  and  to  secure  the  all-round  development  of  the  recruit. 

2.  It  fulfils  the  military  requirement  of  efficient  supervision. 
A  glance  at  the  schedule  will  show  exactly  what  each  squad  should 
be  doing  at  any  particitlar  moment, 

3.  By  proper  choice  of  exercises,  it  enables  us  to  make  a  more 
efficient  use  of  whatever  grotuid  space  may  be  available. 

4.  Being  compulsory,  it  brings  out  those  men  who  are  diffident. 
Most  men  dislike  performing  any  athletic  "  stunt  "  when  they 
know  they  cannot  do  it  well.  By  this  system  their  diffidence  or 
backwardness  is  dissipated  by  observing  that  there  are  others 
equally  unskilful. 

In  the  selection  of  the  exercises  for  this  schedule  a  multitude 
of  circumstances  arise  that  closely  circumscribe  our  choice. 
Esijccially  is  this  true  in  winter,  when  the  snow-covered  ground 
renders  many  forms  of  exercise  impossible.  As  another  instance, 
running  must  be  indulged  in  cautiously,  as  the  effect  of  excessive 
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work  in  this  line  would  be  very  detrimental  to  the  average  new 
recruit.  The  same  applies  to  other  fomis  of  strenuous  exercises. 
On  the  other  hand,  the  work  should  be  distinctly  recreative  in  its 
nature,  and  dull  treadmill  exercises  be  avoided. 

Therefore  each  exercise  on  the  schedule  is  the  result  of  much 
thought  and  deliberation.  It  is  found  that  the  best  results  are 
obtained  from  those  exercises  that  are  athletic  in  their  nature 
(as  distinguished  from  calisthcnic)  and  that  depend  for  success 
upon  some  knack,  or  that  develop  a  spirit  of  rivalry.  For  example, 
good  results  are  obtained  from  a  judicious  use  of  hurdles.  The 
standard  distances  arc  laid  off  and  two  or  three  low  hurdles  placed 
at  the  proper  intervals.  A  squad  is  allowed  to  negotiate  them 
once  according  to  their  own  ideas.  After  every  man  has  managed 
to  do  this  "  stunt,''  one  of  the  best  hurdlers  on  the  post  is  sent 
over  the  hurdles  at  top  speed.  The  ease  and  smoothness  nf  his  per- 
formance contrasted  with  the  slowness  and  awkw^ardncss  of  that 
of  the  recruits  never  fail  to  make  a  profound  impression  and 
preach  a  sermon  better  than  an  hour's  talk. 

No  matter  how  '*  soft  "  a  man  is,  he  can  hardly  hurl  himself 
over  a  few  hurdles.  Tliis  particular  exercise  is  good  for  the  legs 
and  abdominal  muscles,  it  aft'tcts  the  *'  wind  "  to  an  unlooketl-for 
degree,  and  is  especially  good  in  helping  a  man  to  "  find  himself." 
Also,  practicing  hurdles  in  this  manner  is  a  fair  example  of  sugar- 
coated  work ;  that  is,  while  the  recruit  is  being  improved  physically 
and  is  actually  doing  a  fair  amount  of  muscular  work»  this  work 
being  disguised  as  athletics,  the  man  is  cheerful  and  therefore 
gets  much  more  benefit  than  he  otherwise  would. 

Boxing  is  another  exercise  that  is  strongly  favored,  and  is 
especially  interesting  to  the  men,  there  being  some  very  creditable 
boxers  among  them,  though  they  arc  fewer  in  numbers,  perhaps, 
than  in  the  Navy.  To  further  the  interest  sliovvn  in  this  particular 
exercise,  we  hold  monthly  boxing  exhibitions  during  the  colder 
months,  consisting  of  four  or  five  "  preliminaries  *'  of  four  rounds 
each  between  such  soldiers  as  may  desire  to  compete.  These 
bouts  are  run  according  to  the  rules  of  the  Amateur  Athletic 
Union.  We  also  usually  engage  a  couple  of  professionals  from 
New  York  City  to  go  on  for  six  or  ten  rounds  in  order  to  give  the 
men  an  exhibition  of  how  it  really  should  be  done.  The  soldier 
contestants  are  allowed  a  small  sum  of  money  with  which  to  buy 
the  "  rub-down  "  and  other  minor  adjuncts  in  w^hich  the  amateur 
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mind  delights.  The  contestants  for  the  main  bout  are  hired  for 
whatever  we  have  to  pay,  and  no  distinction  is  drawn  between  the 
winner  and  the  loser;  they  receive  equal  wages.  Wc  arc  very 
careful  to  comply  with  the  laws  of  New  York  on  this  subject,  in 
order  to  leave  no  loophole  of  attack  by  outsiders  claiming  that  we 
run  prize-fights. 

No  admission  is  charged  to  these  exhibitions,  all  members  of 
the  garrison  being  freely  admitted.  AH  those  who  desire  to  con- 
tribute toward  defraying  the  necessary  expenses  of  these  exhi- 
bitions are  given  an  appropriate  souvenir  of  the  occasion.  Deficits 
are  paid  by  the  post  exchange,  which  finances  all  athletics  and 
ajnusements  at  the  post.  These  contests  are  largely  attended  by 
enthusiastic  audiences,  and  to  prove  that  there  is  nothing  objection- 
able about  them,  many  officers'  families  habitually  attend.  No 
outsiders  except  personal  friends  of  officers  and  enlisted  men  are 
allowed  in  the  audience,  and  in  the  latter  case  these  friends  are 
allowed  to  enter  only  upon  special  permission  from  the  A.  &  A.  O. 
in  each  case. 

In  view  of  the  fact  that  practically  all  officers  are  thoroughly 
familiar  with  the  subject,  nothing  need  be  said  of  the  advantages 
of  boxing  as  a  form  of  muscular  and  mental  training. 

To  supplement  the  **  company  athletics  "  held  thrice  weekly, 
we  hold  a  monthly  field  (or  indoor)  meet,  in  which  are  seen  the 
results  of  the  training  and  exercise  given  the  recruit  during  the 
month.     Here  is  a  typical  order  organizing  one  of  these  meets. 

General  Orders  {  RECRUIT  DEPOT.  FORT  SLOCUiM. 

No.  84.         i"  NEW  YORK,  August  29,  1911. 

1.  A  Track  and  Field  Meeting  will  be  held  at  this  Depot  on  September 
26,  1911,  commencing  at  1.30  p.  m.  The  contestants  will  be  recruits 
selected  from  the  several  recruit  companies  by  their  respective  company 
commanders. 

2.  The  order  of  events  will  be  as  follows: 


I 


No.  of  oont«»- 

Point!. 

Events. 

Unu  from  each 

^    -6    ^ 

comiMny. 

H  a  I 

1. 

100  YARDS  RUN, 
(Trials) 

4 

2. 

220  YARDS  HURDLES, 

fTrials) 

4 

3- 

SHOT  PUT   (16  pounds), 

2 

5  3    1 

4. 

xoo  YARDS  RUN, 
(Semi-finaU) 
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Bveou. 


10. 


230  YARDS  HURDLES. 

(Semi-finals) 
POLE  VAULT. 

(isi  Height  to  be  7  feci) 
880  YARDS  RUN. 
100  YARDS  RUN, 

(Finals) 
230  YARDS  HURDLES. 

(Finals) 
ONE  MILE  RELAY  RACE. 


No.   of   ooateft- 

tMntsfrom  each 

compaosr. 


Points. 


5  3  I 

5  3  I 

5  3  I 

5  3  I 

5  3  » 


3.  The  Athletics  and  Amusements  Officer  will  have  on  hand  at  the 
field,  the  necessary  lists  of  entries,  tapes,  watches,  etc.,  required  for  the 
use  of  officials,  who  will  procure  same  from  him. 

4.  Tlie  non-commissioned  officers  in  cliarge  of  each  company's  entries 
will  report  at  the  Athletics  and  Amusements  Officer's  Office  at  TI.OO 
oVloclc  on  the  morning  of  ihe  meeting  to  receive  their  instructions  and 
the  numbers  for  their  conieslants-  After  these  numbers  have  been  given 
out  no  change  in  assignment  of  the  same  will  be  made  except  by  the 
authority  of  the  Referee. 

5.  Entries  of  each  company,  written  on  a  single  sheet  of  paper,  will  be 
fcnt  to  the  Athletics  and  Amusements  Officer  by  9.00  o'clock  a.  m.,  on  the 
day  before  the  meeting.  The«.e  lists  will  show  the  Christian  name  and 
surname  of  each  contestant. 

6.  Running  pants  and  running  shirts  will  be  worn  by  all  contestants. 
No  contestant  will  be  enttred  in  more  than  two  events. 

7.  Contestants  will  be  sent  to  the  field  under  the  charge  of  a  non- 
commissioned officer  who  will  cause  the  proper  contestants  in  each  event 
to  report  to  the  Inspector  in  the  prescribed  nniform  promptly  vipon  the 
"  first  call  "  for  that  event  by  the  Qerk  of  the  Course. 

S.  All  oflficers  and  enlisted  men  not  actually  and  unavoidably  on  duty 
will  attend  the  meeting. 

9.     The  rules  of  the  Amateur  Athletic  Union  will  govern. 
10.     Officials  will  inform  themselves  as  to  their  duties. 

OFFiaALS. 


By  Ordek  of  MAJOR  DUGAN : 
H.  B.  CROSBY. 

Captain  14th  Cavalry, 

Adjutant, 

Tt  will  be  noted  that  the  company  commanders  select  their  com- 
petitors. That  is,  they  try  out  the  recruits  of  their  companies  and 
rnay  require  the  best  of  them  to  enter  the  meet,  regardless  of  the 
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personal  wishes  of  the  men  concerned.  No  prizes  are  offered  at 
these  field  meets.  The  resuUs  are  announced  in  general  orders, 
showing  the  number  of  points  secured  by  the  contestants  of  each 
company,  in  addition  to  the  usual  form.  This  helps  cultivate  a 
feeling  of  friendly  rivalry  among  the  various  companies. 

In  our  case,  esprit  de  corps  is  harder  to  maintain  than  in  the 
average  organization,  except,  perhaps,  among  the  permanent  party 
men.  This  can  readily  be  understood  when  it  is  remembered  that 
the  personnel  of  each  organization,  being  composed  almost  entirely 
of  recruits,  experiences  complete  changes  at  very  frequent 
intervals. 

However,  in  spite  of  disadvantages,  we  manage  to  make  a  fairly 
creditable  showing,  as  a  glance  at  the  following  list  of  post  records 
will  testify.  This  list  lias  been  compiled  from  this  year's  field 
meets  only,  since  it  has  but  recently  become  the  rule  here  of  com- 
plying with  the  requirements  of  the  Amateur  Athletic  Union  in 
the  matter  of  recording  performances.  To  be  sure,  none  of  these 
records  would  last  long  at  the  average  coHege,  but  it  should  be 
remembered  that  we  arc  not  training  college  athletes,  but  soldiers : 
and  even  if  we  were,  one  or  two  months  will  rarely  make  a 
record  man  from  raw  material. 


I 


POST  RECORDS — FORT  SLOCfM,  N.  Y. 

JOG  yds.  dash,  10-3/5  sec,  Ret.  Wm.  T.  Lemieux,  July  25,  191 1. 

220  yds.  dash,  25-2/5  sec,  Ret.  G.  Minkler,  September  15,  1910. 

440  yds.  dash,  57  sec,  Ret,  L.  C.  Devlin,  September  15,  1910, 

880  yds.  run,  2  min.  2-3/5  ^^^-^  ^^'-  ^'  ^-  ^^g^<^y»  October 
20.  1910. 

Mile  nm,  5  min.  9-3/5  sec.  Ret.  H.  Butterworth,  June  11,  1911. 

40  yds.  indoors,  4-3/5  sec.  Ret.  H.  Arnold  (twice)  March  23, 
1911. 

120  yds.  hurdles*  20-4/5  sec,  Ret.  C.  R«  Shaw,  October  21,  1910. 

220  yds.  hurdles,  30-1/5  sec.  Ret,  T.  Rielly.  June  22,  1911. 

Running  high  jump,  5  ft.  4-1/2  in.,  Pvt.  R.  O.  McKeeby,  May 
26.  191 1. 

Running  broad  jump,  17  ft.  11  in..  Ret.  B.  Smith,  May  26,  1910. 

Shot  put,  16  lbs.,  35  ft.  8  in.,  Ret.  H,  J.  McGrath,  September  15, 
1910. 

Pole  vatilt.  9  ft.  6  in,  Ret.  J.  Sebastian,  October  21.  191:. 
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Teams. — During  the  winter  months  each  of  the  five 
companies  supjjorts  a  basketball  team.  A  regular  schedule  is 
made  out  in  the  A.  &  A.  Office  and  the  games  are  played  twice 
a  week.  Last  winter  a  fifty-game  schedule  was  played — each  team 
playing  every  other  team  five  games.  The  winning  company  was 
presented  a  handsome  silver  cup.  This  year  the  number  of  games 
will  he  cut  down  to  forty,  in  order  to  avoid  interfering  with  the 
start  of  the  baseball  season.  We  had  no  team  representing  the 
post. 

Last  fall  association  football  (soccer)  was  instituted  among  the 
regular  games,  and  a  team  organized  from  each  company.  These 
teams  played  a  forty-game  schedule,  and  another  silver  cup  was 
given  to  the  winner.    This  g^me  gives  plenty  of  exercise  to  a  con- 

tsiderable  number  of  men,  and  is  not  especially  expensive  to  support 
' — much  less  so  than  is  baseball.  Injuries  to  the  men  are  of  rare 
occurrence. 
The  Rugby  or  American  game  of  football  was  represented  by  a 
post  team,  and  seemed  to  take  better  than  any  other  form  of  team 
work,  despite  the  havoc  wrought  by  recent  changes  in  the  rules. 
Our  team  lost  but  two  games,  one  being  to  the  U.  S.  S.  Con- 
nect icut. 

During  the  summer,  each  company  is  represented  by  a  baseball 
team,  in  a  fort>-game  schedule  arranged  for  two  games  per  week. 
In  addition  to  this,  the  post  teani  played  on  Saturdays  and  Sun- 
days against  outside  teams.  We  had  no  trouble  in  filling  our 
5.chedule  of  about  forty  games,  with  good  teams  that  were  willing 
to  come  to  Fort  Slocum  for  their  travelling  expenses  and  no  other 
"  guarantee."  These  expenses  were  paid  by  the  post  exchange, 
which  also  furnished  us  all  suits,  etc. 

AH  of  the  above  games  are  played  partially  with  the  idea  of 
giving  the  men  some  recreative  and  interesting  exercise,  but  since 
the  number  that  can  indulge  in  them  is  comparatively  limited, 
the  main  object  is  to  interest  and  amuse  the  great  body  of 
recruits  that  are  not  playing. 

Amusements. 

Xjnder  this  head  are  considered  all  functions  of  the  A.  &  A. 
OtTice  that  are  not  purely  athletic  in  their  nature.  In  the  dis- 
cussion of  these  matters  the  writer  will  endeavor  to  give  such 
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data  as  will  help  anyone  to  determine  whether  or  not  it  would  be 
advisable  to  institute  similar  activities  at  tlie  station  (or  ship, 
where  applicable)  at  which  he  may  be  serving. 

During"  the  winter  montlis  we  have  some  function  or  other  at 
the  *'  Drill  Hall  "  every  evening  of  the  week.  In  the  summer, 
when  the  men  can  get  more  exercise  out  of  doors,  and  it  would 
be  too  hot  for  indoor  games,  only  two  evenings  per  week  are  given 
over  to  entertainments  in  the  drill  !iall. 

Moving  Picturcs,-^.\  moving  picture  show  is  given  twice  a  week 
in  the  drill  hall,  throughout  the  year,  for  the  amusement  of  the 
recruits,  though  everybody  at  the  post  is  welcome.  Indeed,  many 
of  the  permanent  party  rarely  miss  a  show,  and  the  officers' 
gallery  is  usually  crowded.  Our  "  theatre  "  is  an  extemporized 
one  in  the  drill  hall :  an  operating  room  constructed  on  the  gallery 
floor,  and  about  450  folding  chairs  of  the  settee  pattern,  which 
latter  are  also  used  in  connection  with  all  the  other  entertainments 
in  the  hall.  Our  curtain  drops  from  one  of  the  roof  trusses  and  is 
rolled  up  when  not  in  use.  Our  equipment  consists  of  a  Beseler 
stereopticon  with  right-angled  carbons,  the  lower  lamp  being 
on  rails  to  permit  its  being  used  with  the  moving  picture  "  head.*' 
The  latter  is  an  Edison  Underwriters*  Model.  Type  B,  with  a 
"  two-wing,  inside  shutter,"  whicli  gives  satisfaction.  Our  throw 
is  al>out  63  feet  and  our  picture  about  13  by  18  feet.  A  com- 
petent soldier  as  operator  is  giving  satisfaction.  The  fact  that 
circumstances  require  us  to  use  alternating  current  makes  it  hard 
for  any  except  expert  operators  to  get  superlative  results  as  far  as 
illumination  of  the  picture  is  concerned.  Users  of  d.  c.  are  com- 
paratively free  from  these  troubles. 

We  hold  these  shows  on  Tuesday  and  Friday  evenings  of  each 
week,  and  four  full  reels  are  run  at  each  show.  We  also  put  on 
four  illustrated  songs,  and  this  is  what  necessitates  the  stere- 
opticon. Sometimes  we  run  two  vaudeville  turns  instead  of  the 
.songs,  single  acts  '*  in  one  "  being  the  rule.  For  this  purpose  we 
erect  a  f>ortable  stage  in  front  of  the  curtain,  using  one  of  the 
sections  of  our  boxing  platform.  All  talent,  films,  etc.,  are  obtained 
from  New  York  City,  from  certain  agencies  that  have  been  found 
to  give  us  the  best  satisfaction. 

The  above  program,  including  five  minutes  intermission  for  the 
benefit  of  the  inveterate  smokers  and  others,  averages  about  2 
hours.     An   admission   fee  of  ten   cents  is  charged,   "canteen 
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lecks  "  being  accepted.  Our  tickets  are  in  rolls  as  usual,  the 
tickets  of  each  roll  being  numbered  consecutively,  and  the  rolls 
being  of  diflFerent  colors  to  prevent  fraud.  When  the  men  enter, 
their  tickets  are  torn  in  half,  the  numbered  end  is  presented  to 
them,  and  the  other  half  deposited  in  a  box  the  key  to  which  is 
kept  in  the  possession  of  the  A.  &  A.  O.  This  is  to  prevent  any- 
body from  using  the  ticket  over  again.  As  v^e  have  an  inter- 
mission at  every  show,  the  numbered  halves  of  the  tickets  serve 
as  door  checks.  This  method  is  less  troublesome,  though  perhaps 
less  efficient  than  having  regular  door  checks. 

The  slides  for  announcements,  etc.,  are  made  usually  on  trans- 
j>arent  gelatine  bound  bet^veen  the  usual  plain  glass  plates.  An 
outfit  can  be  bought  from  any  of  the  established  dealers  for  $3.00, 
which  by  the  way  is  exorbitant.  These  strips  of  gelatine  will  melt 
_  if  left  too  long  under  the  influence  of  the  heat  of  the  arc.  Another 
^Hvery  simple  way  is  to  write  your  notice  on  a  plain  glass  slip  with 
^^BChinese  white,  which  of  course  will  be  rubbed  off  in  a  short  time, 
^^pnit  is  good  enough  for  emergencies.  A  better  way  is  to  use 
^Hopaque  marl,  which  can  be  obtained  with  fidl  directions  from  any 
^'dealer  in  photographic  supplies. 

Piano  music  makes  a  most  agreeable  accompaniment  tc^  the 
pictures,  provided  your  pianist  is  really  good.  The  same  can  be 
said  of  a  trap-drummer.  In  moving  picture  circles  you  hear 
nmch  talk  of  "  jackass  music."  This  term  is  easier  to  illustrate 
than  to  define,  When  you  are  showing  a  weepy  scene  with  the 
poor  heroine  leaning  over  her  dying  che-e-ild,  and  the  idiot  at 
the  traps  thinks  it  is  a  good  time  to  try  his  "  baby-cry  **  squawker 
— that  is  jackass  music.  When  the  Spanish  girl  dies,  through 
a  hundred  feet  of  film,  all  to  the  strains  of  a  lively  Fandango  and 
castanets — anotlier  case  of  jackass  music.  But  properly  handled, 
a  piano  and  a  good  set  of  traps  will  add  immensely  to  the  attrac- 
tiveness of  a  show. 

There  are  numerous  tricks  in  this  trade,  many  of  tlicm  most 
interesting,  but  space  prohibits  further  dilation.  The  average 
reader,  thinking  perhaps  of  the  advisability  of  securing  an  outfit 
for  his  post  or  ship,  is  more  interested  in  the  financial  side  of 
the  proposition.  With  us,  the  installation  is  paying  for  itself, 
but  that  was  alxjut  all  until  the  last  few  months,  when  the  average 
attendance  has  substantially  increased,  and  bids  fair  to  give  better 
returns.     There  are  several  reasons  why  large  returns  are  not- 
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realized,  the  principal  of  which  is  that  only  one  exhibition  of  each 
collection  of  reels  is  made.  In  civiHan  life  a  dozen  or  more 
'*  shows  *'  might  be  given  for  the  same  expense  of  fihn  rental  that 
we  are  paying.  We  show  each  film  but  once,  the  four  reels  making 
up  one  sliow.  These  reels  cost  us  $2.00  apiece  for  each  night 
Our  expense  account  for  one  show  would  nm  about  as  follows : 

Kim  rental   $8.00 

Pianist    5.50 

Singer   (furnishes  slides)    5.50 

Operator,  soldier   1.00 

Salary,  aUendant«  pro  rata  share  1.12 

Electric  energy  (0.05  per  kw.-hr.) a20 

Fare  of  messenger  for  films  1.00 

$22.32 

In  case  vaudeville  is  substituted  for  illustrated  songs,  the  cost 
would  be  $28.&2,  as  we  pay  $6.00  for  each  single  turn.  Wc  rent 
our  films  from  a  certain  "  licensed  **  exchange  which,  after  con- 
siderable experimenting,  we  have  found  will  give  us  the  best 
value  for  our  money. 

Diie  to  a  variety  of  causes,  we  formerly  averaged  but  slightly 

over  300  paid  admissions,  but  during  the  last  two  months  wc 

averaged  better  than  400.     In  this  connection,  however,  it  should 

be  remembered  that  many  of  our  recruits,  having  just  arrived, 

hire  not  yet  received  any  pay.     At  other  stations  the  attendance 

mght  be  larger,  especially  at  an  isolated  post,  or  on  board  ship, 

vHerc  you  could  rely  upon  an  attendance  of  nearly  the  whole 

pcnonnet  that  happens  to  be  off  duty.    Excluding  the  500  chairs, 

Cttr  ootfit  cost  about  $600.00  installed  ready  to  run,  so  it  can  be 

warn  flat  while  this  enterprise  is  not  exactly  a  get-rich-quick 

it  is  reasonably  sure  to  yield  a  gon<^l  profit  on  the  money 

Take  our  case :   charging   all   expenses   against   the 

laz  the  last  eight  months  wc  show  a  clear  profit  of  $315.00, 

wm.  ■■'iiliiiiifc  first  cost  of  the  outfit.    In  many  cases  the  above 

la  at  ayoucik  could  be  curtaile<l.  but  whether  or  not  this  would 

be  z^pB^MMt  vtnture  for  the  average  *'  canteen  "  with  a  limited 

capital  is  a  question  that  would  have  to  be  settled 

case.   The  effect  of  outside  competition  would 

bsyctofem^iHeAviSh.  in  the  case  of  almost  all  stations  ashore. 

Aboat  te  oth  «35  to  compete  is  to  beat  your  opponents  in  the 
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quality  of  show  you  give.  We  are  so  nenr  New  York  that  even  if 
we  didn't  particularly  care  to,  we  must  throw  a  good,  clear,  steady 
picture  or  none  at  all.  Not  that  all  New  York  shows  have  good 
pictures,  but  the  idea  is  that  wc  must  be  as  good  as  the  best,  other- 
wise the  recruits  who  know  good  shows  when  they  see  them 
would  '*  knock  *'  and  keep  other  men  away.  This  necessitates  hard 
%vi>rk,  but  comparison  with  the  best  has  shown  that  except  for 
infrequent  occasions  we  project  as  good  a  picture  as  any  house 
in  the  city.  Witli  the  enlisted  experts  in  each  arm  of  the  service 
av*ailable»  this  is  not  an  impossible  task.  The  Army  and  the  Navy 
are  better  situated  in  this  respect  than  the  civilian  exhibitor. 
Apparently  the  Navy  has  no  trouble  in  handling  this  proposition, 
as  we  have  noticed  at  the  "  exchange  "  where  we  get  our  films 
large  consignments  of  films  for  several  ships  of  the  Navy. 

Roller  Skating. — If  returns  on  money  invested  are  desired, 
roller  skating  is  about  as  good  a  venture  as  can  be  desired,  at 
least  it  was  found  to  be  so  in  our  case. 

In  December  of  last  year  we  bought  lOO  pairs  of  the  best  rink 
skates  obtainable.  They  cost  $320.  and  "  took  "  so  well  that  50 
additional  pairs  were  bought  about  a  month  later.  The-  main 
floor  of  the  drill  hall,  about  80  by  150  feet,  was  given  over  to 
skating  from  7  to  9  p.  m.  on  Wednesday,  Saturday  and  Sunday 
nights  and  from  2  to  4  p.  m.  on  Sunday  afternoons.  To  keep  out 
objectionable  characters  from  nearby  towns,  only  enlisted  men 
were  allowed  on  the  floor.  At  first  a  charge  of  to  cents  per  hour 
was  made  for  use  of  skates,  but  later  the  time  was  shortened  to 
one  and  a  half  hours  with  a  charge  of  :o  cents  for  the  whole 
period.  By  the  end  of  April  the  whole  sum  invested,  including 
cost  of  repairs,  spare  parts,  and  extra  pay  of  attendant,  had  been 
recovered,  and  next  season  the  receipts  will  be  practically  "  velvet  " 
for  the  post  exchange.  Rules  for  running  rinks  and  regulating 
skating  can  be  found  in  Spalding's  Roller  Skating  Guide,  which 
will  be  a  help  to  anyone  embarking  c»n  this  proposition,  but  there 
are  many  things  concerning  it  that  can  be  learned  by  experience 
alone.  We  used  the  roll  tickets  for  this  amusement  as  in  the 
case  of  the  moving  picture  shows,  but  they  were  of  a  se];>arate 
color.  When  handed  in  at  the  door  they  were  torn  up  and  put  in 
a  locked  box.  Music  was  furnished  throughout  the  skating  by 
an  orchestra,  selected  from  the  band,  with  brass  predominating 
in  order  to  be  heard  above  tlie  roar  of  the  skates.    The  orchestra 


224     Athletics  and  Amusements  Office,  Fort  Slcxzum. 


« 


i 


received  no  addilional  pay  for  this  work,  for  it  was  in  lieu  of  the 
outside  concens  that  they  play  during  the  wanner  months.  Any 
soldier  owning  skates  is  allowed  to  skate  at  these  regular  hours 
without  charge. 

Any  person  who  has  tried  this  form  of  amusement  knows  that 
it  is  fairly  good  exercise,  especially  for  the  lower  part  of  the 
body.  It  takes  well  with  the  men,  but  would  probably  be  less 
popular  without  the  music,  and  more  so  if  women  were  allowed  to 
skate.  We  have  about  two  hundred  chairs  arranged  against  the 
wall  for  spectators,  and  as  we  use  these  chairs  for  moving  picture 
shows,  etc.,  it  is  not  necessary  to  move  them  out  of  the  hall.  This 
gives  ample  seating  capacity  for  the  skaters  and  such  of  their 
friends  and  relatives  as  come  to  observe.  Most  of  the  skaters  are 
men  who  have  learned  before  they  enlisted,  but  many  beginners 
also  arc  seen  on  the  floor.  The  returns  from  this  form  of  amuse- 
ment indicate  its  popularity.  This  popularity  holds  out  well  in 
the  spring  and  early  summer  monthSj  but,  as  before  stated,  the 
recruit  is  required  to  remain  on  the  post  for  his  first  two  months. 
Probably,  if  our  recruits  were  not  required  to  remain  on  the  post 
as  they  are,  during  the  summer  months  the  various  summer  fl 
resorts,  minature  Coney  Islands,  etc.,  would  prove  strong  counter 
attractions.  As  it  is,  this  and  the  other  features  described  are 
results  of  their  detention,  not  causes.  That  is,  we  try  to  amuse  fl 
the  recruit  and  keep  him  occupied  because  he  is  kept  on  the  post. 
These  features  are  for  his  especial  benefit,  and  not  for  the  per-  ^ 
manent  party  man  who  can  leave  the  post  whenever  off  duty,  f 
though  we  also  try  to  make  things  attractive  enough  to  hold  the 
latter  against  the  outside  attractions — and  succeed  fairly  well. 

Bozvling. — We  have  four  bowling  alleys  in  the  basement  of  the 
drill  hall  which  are  continually  in  use  except  during  the  warmest 
months.  There  are  also  several  alleys  in  the  Y.  M.  C.  A.  building, 
which  is  a  gift  of  Mrs.  Russell  Sage.  Formerly  a  small  charge 
was  made  for  the  use  of  the  former  alleys,  but  this  has  long  since 
been  abolished,  though  they  were  used  as  much  then  as  now.  It 
takes  one  man  working  for  a  fair  part  of  every  day  to  keep  these 
alleys  in  the  best  possible  shape.  If  it  is  desired  to  start  a  set  of 
alleys  at  a  station,  our  figures  seem  to  show  that  it  would  be  a 
very  profitable  investment  for  the  average  post  exchange,  although 
the  running  expenses  are  fairly  high. 


I 


Atuletics  and  Amusements  Office,  Fort  Slocum.     225 


I 


Shooting  Galfery. — Adjacent  to  the  bowling  alley  is  a  well 

equipped  shooting  gallery,  with  the  usual  array  of  moving  targets, 

bull's-eyes,  clay  pipes,  ball  jets,  etc.    This  is  quite  popular  with 

the  men,  especially  during  the  winter  nwnths  when  entertainments 

are  being  held  at  the  drill  hall  every  night.    At  such  times  the 

net  receipts  have  averaged  close  to  $4.00  per  day.     The  post 

exchange  having   installed   this   gallery,   it   of   course   reaps   the 

Enancial  reward  from  same.     The  outfit,  including  motor,  etc., 

complete,  cost  about  $300  installed  ready  to  run.    Apart  from  the 

benefits  accruing  to  the  men»  the  above  shows  that  this  gallery  is 

a  valuable  and  reliable  source  of  revenue  to  the  post  exchange. 

No  competitions  for  prizes  are  held,  but  if  they  were,  of  course 

the  receipts  would  be  correspondingly  increased.    By  this  means, 

if  necessary,  it  is  believed  that  a  well  equipped  shooting  gallery 

could  be  made  a  well  paying  investment  for  almost  any  post 

xcbange. 

We  use  the  service  Springfield  rifle  and  adapters  for  cal.  .22 
ihort  ammunition.  The  latter  costs  about  $18.75  P^*"  10,000 
rounds  and  the  men  pay  one  cent  per  shot.  We  have  just  added 
a  revolver  to  our  equipment,  and  it  seeins  fairly  popular.  Tlie 
use  of  silencers  might  be  an  improvement,  but  has  not  been  tried 
as  yet.  Dry  cartridges  are  best  for  revolvers  and  greased  cart- 
ridges for  rifles.  Difficulties  arise  in  connection  with  the  con- 
tinued use  of  the  adapters  or  "  cartridge  holders,"  and  we  are 
asking  the  Ordance  Department  to  make  us  a  few  rifles  as  nearly 
as  possible  identical  with  our  Springfields,  yet  obviating  the  use  of 
adapters. 

Sxvimming, — ^The  post  exchange  lias  purchased  150  bathing 
suits  of  very  good  quality,  which  are  available  for  free  use  by 
the  recruits  of  the  garrison  during  certain  hours.  This  innovation 
IS  extremely  popular  with  the  men,  and  we  could  easily  use  twice 
the  present  number  of  suits.  No  definite  course  of  instruction  in 
swimming  is  given,  but  it  is  hoped  we  shall  be  able  to  take  this 
up  next  year. 

Conclusion. 

The  foregoing  is  an  attempt  to  show  what  we  are  doing  for  the 
recruit.  We  realize  that  there  are  many  imperfections  in  our  meth- 
ods, many  places  where  improvements  can  be  made.  We  intend 
to  make  those  improvements  as  fast  as  circumstances  will  permit. 
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In  every  such  step  there  are  considerations  not  apparent  to  the 
casual  observer  that  must  be  carefully  weighed  and  examined  on 
every  side  before  the  final  step  is  taken.  We  are  trying  to  build 
up  a  broad  and  definite  system  that  will  stand  the  test  of  time  and 
endure,  and  for  such  work  "  Make  haste  slowly  "  is  as  good  a 
motto  as  that  adage  beginning  "  He  who  hesitates." 

It  is  believed  that  the  A.  &  A.  Office  at  Fort  Slocum  is  unique, 
in  that  its  activities  are  wider  in  scope  than  any  other  similar  office 
in  military  or  naval  circles.  It  was  partially  for  this  reason  that 
the  above  was  written,  and  also  with  the  hope  that  some  of  the 
facts  above  noted  might  be  of  use  or  benefit  to  others,  thus  saving 
them  the  necessity  of  learning  by  experience. 
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CHAPTER  in. 
Tactical  Evolutions. 

48.  Tactical  Evolutions  and  Maneuvers. — Let  us  consider  a  com- 
pact fleet  with  the  units  grouped  in  the  manner  deemed  to  be  ex- 
pedient for  tactical  action,  and  at  the  distance  from  each  other 
which  is  established  as  the  normal. 

In  contact  out  of  range  the  objective  of  the  movements  may  be 
that  of  delaying  offensive  contact,  or  of  taking  a  determined  posi- 
tion with  respect  to  the  enemy,  arriving  at  offensive  contact  with 
an  advantageous  alignment.  In  general  the  tracks  must  be  recti- 
linear. At  intervals  of  time  it  may  be  necessary  to  execute  changes 
of  course  or  of  alignment ;  that  is  to  say,  to  perform  evolutions ; 
the  fleet  may  then  be  ordered  with  the  maximum  exactness,  and 
the  control  may  be  completely  exercised  by  means  of  signals. 

In  offensive  contact  we  find  ourselves  under  conditions  diflferent 
from  those  just  indicated ;  we  ought  to  have  at  etfcry  moment  an 
opportune  alignment  and  a  suitable  inclination  of  the  ships  to  it ; 
therefore,  in  general  (as  has  already  been  pointed  out  in  section 
17),  an  immediate  and  continuous  adaptation  of  the  proper  maneu- 
ver to  that  of  the  enemy  is  desirable.  Limited  confidence  can  be 
placed  in  signals,  because,  aside  from  other  things,  they  require 
for  their  transmission  a  time  that  is  not  inconsiderable,  even  when 
use  is  made  of  repeating  vessels  not  stationed  in  the  line.  In  order 
not  to  be  surprised  and  disconcerted,  it  is  then  necessary  to  be 
prepared  to  maneuver  on  the  basis  of  simple  directives — each 
division  imitating  the  movements  of  the  one  immediately  under 
the  orders  of  tlie  commander-in-chief  j  and,  analogously,  the  single 
ships  of  each  division  regulating  themselves  by  the  one  among 
them  that  is  charged  with  the  conduct  of  the  maneuver. 

We  must,  then,  necessarily  admit  that  the  evolutions  cannot,  in 
general,  satisfy  the  necessities  of  offensive  contact,  reflecting  (as 
already  results  from  section  33)  that  they  ordinarily  require  two 
changes  of  course  of  considerable  amplitude,  which  disturbs  the 
firing;  moreover,  when  an  evolution  is  ordered,  it  is  necessary  to 
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foresee  what  will  be  the  tactical  situation  at  its  end,  or,  aftcr"a" 
time  that  is  notably  long,  when  the  naval  force  is  numerous.  Such 
a  length  requires  the  prevision  alluded  to,  and,  on  the  other  hand, 
renders  it  very  difficult — the  enemy  being  free  to  maneuver  accord- 
ing to  his  desire.  It  is  to  be  observed  that,  naturally,  this  pre- 
vision is  also  necessary  when  an  evolution  is  ordered  in  contact 
out  of  range ;  however,  if  in  the  course  of  the  evolution  we  do 
not  arrive  at  offensive  contact,  we  may,  at  least  in  i>art.  nullify 
the  effects  of  an  erroneous  prevision,  by  so  regulating  ourselves 
as  to  delay  the  approach.  Finally  for  the  duration  of  the  evolu- 
tion, the  movements  of  the  single  units  arc  restricted ;  and  it  is 
clear  that  this  restriction  cannot  permit  the  best  employment  of 
the  weapons  and  satisfy  the  variability  of  the  tactical  situation. 
Let  us,  then,  admit  the  principle  that  in  contact  out  of  range  we 
perform  evolutions,  and  in  offensive  contact  we  maneuver;  having, 
in  the  latter  case,  as  little  recourse  to  evolutions  as  possible. 

Definitions. — We  shall  call  tactical  evolutions  those  proper  for 
the  government  of  a  fleet  in  contact  out  of  range,  thus  distinguish- 
ing them  from  the  multiplex  evolutions  that  can  be  imagined. 

Under  the  name  of  tactical  maneuvers  we  shall  include  those 
maneuvers  that  are  required  for  the  control  of  a  fleet  in  offensive 
contact. 

In  this  chapter  we  shall  study  tactical  evolutions,  considering 
successively  the  hypotheses  that  the  fleet  may  have  a  simple  align- 
ment and  a  double  alignment.  We  shall  subsequently  refer  to  the 
case  of  separated  groups  in  contact  out  of  range. 

49.  Evolutionary  Speed — Reserve  of  Speed. — As  is  well  known, 
to  the  end  that  a  ship  may  keep  in  the  formation  it  is  necessary 
for  it  to  have  a  resenr  of  speed;  or,  the  normal  speed  must  be 
somewhat  inferior  to  the  maximum  speed  of  the  slowest  unit. 
On  the  other  hand,  in  order  to  render  the  evolution  as  rapid  as 
possible,  it  seems  to  us  well  to  establish  that,  as  a  general  rule,  the 
evolutionary  speed  shall  always  be  equal  to  the  said  maximum 
speed  of  the  slowest  tink.  Consequently,  when,  for  instance,  wc 
say  that  the  cTfolution  is  performed  with  the  speed  ratio  of  J,  it 
is  established  that  the  pivot  ship  reduces  its  speed,  not  to  one-half 
of  the  normal  speed,  but  to  one-half  of  the  evolutionary  speed. 

The  minimum  reser\*e  of  speed  that  each  ship  in  the  formation 
should  have  at  it-<  di'^position  must  be  a  fraction  determined  by 
the  nonnal  speed :  or.  it  must  be  of  greater  value  the  higher  is  the 
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normal  speed ;  in  fact,  a  ship  that  is  not  exactly  on  the  desired  hne 
01  bearing,  in  order  to  get  into  position,  determines  by  eye  the 
<tiiall  change  of  course  necessary  ;  but,  as  equation  (3)  of  Chapter 
I  shows,  the  amplitude  of  the  change  of  course — and  hence  the 
time  required  to  get  into  the  formation — depends  upon  the  ratio 
between  the  normal  speed  and  the  evolutionary  speed,  and  not 
upon  their  difference.  Let  us  admit  that  the  minimum  reserve  of 
d  may  be  defined  by  the  ratio 

normal  speed  ^ 

evolutionary  speed  ~  ^^  * 

50.  Evolutions  to  be  Cofisidercd  for  a  Simple  Alignment. — In 
relation  to  what  we  established  in  section  18,  let  us  consider  a 
naval  force  composed  of  two  elementary  alignments,  each  of 
which  does  not  contain  more  than  six  ships.  Let  the  naval  force 
be  upon  a  single  line  of  bearing. 

As  we  said  in  section  12,  the  formation  has  of  itself  no  impor- 
tance. Having  admitted  this  idea  to  be  fundamental  for  offensive 
contact,  we  ought  to  take  it  a  fortiori  as  a  guide  in  the  study  of 
.contact  out  of  range.  In  the  latter,  given  the  objects  that  wc  may 
decide  upon,  the  first  element  to  be  determined  in  relation  to  them 
is  the  course ;  when  the  alignment  is  adjudged  to  be  satisfactory, 
or  when  a  change  of  course  is  urgent,  such  change  is  made 
simultaneously. 

This  said,  let  us  suppose  that  the  fleet  has  the  proper  course, 
which  wc  will  call  the  advantageous  course,  and  that  it  is  desired 
to  change  the  alignment.  The  evolution  to  be  perfonned  consists 
in  a  change  of  polar  bearing,  which  may  be  executed  by  one  of  the 
following  methods : 

1st.  By  changing  course  in  succession  (contromarcia). 
2d.  By  oblique  courses, 

3d.  By  methods  based  upon  the  wheeling  of  the  single  column. 
5f.  Change  of  Course  in  Succession. — In  order  to  satisfy  tac- 
tical necessities,  from  among  the  ways  in  which  this  method  may 
be  applied,  wc  should  select  the  one  that  permits  of  losing  the 
least  distance  in  the  direction  of  the  advantageoi4s  course. 

The  problem  being  thus  set  forth,  it  results  therefrom  that  the 
transitory  courses  during  the  evolution  should  not  make  with  the 
advantageous  course  an  angle  greater  than  90"*. 

Let  Ai  .  .  .  ,  An  (Fig.  26)  be  a  line  of  polar  bearing  o.  AyZ 
being  the  initial  course — which  we  will  suppose  to  be  the  advan- 
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tageous  course — the  transitory  course  must  be  included  in  the 
semicircle  A'jZA'j,  A^A'*  being  normal  to  A^Z.  Desiring,  then,  to 
assume  an  ahgnment  Kjy„  it  is  to  be  observed:  ist,  that  it  is  not 
well  to  execute  the  evolution  in  inverse  order;  that  is  to  say,  by 
changing  course  simultaneously  in  the  direction  A^A.^  which  is 
without  the  said  semicircle;  2d.  that,  for  the  same  reason,  in  the 
evolution  in  direct  order,  that  is,  changing  course  simultaneously 
in  the  direction  AnA^^  it  is  not  well,  after  such  change,  to  execute 
the  change  in  succession  in  the  direction  A^Y^,  although  the 
angle  TA^\\  is  smaller  than  TA^\\. 


Fig.  a6. 

The  ruWs  for  the  evolution  are  hence  the  following: 

Itt.  Ttie  ships  change  course  siniultanet^usly  through  the  angle 
towaixi  the  ship  farthest  advanced  in  the  direction  of  the  advan- 
tagtiDUS  course,  resulting  thus  in  a  column  of  vessels. 

2d.  The  leading  ship,  followed  in  succession  by  the  other  ships, 
changf*  cowrie  in  the  direction  of  the  new  alignment  which  makes 
tlie  mi'iimum  angle  with  the  advantageous  course. 

^^.  When  the  last  ship  has  completed  the  turn  in  the  wake  of 
the  le.>4itt^  «hip.  the  ships  change  simultaneously  to  the  advan- 
tageous course. 
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It  is  to  be  noted  that  the  ciiangfe  of  course  in  succession,  which 
constitutes  the  second  part  of  the  evolution  just  described,  can 
be  executed  at  evolutionary  speed  rather  than  at  normal  speed, 
because  a  ship  that  may  have  fallen  slightly  behind  may  put  itself 
exactly  in  position  by  not  following^  exactly  in  the  wake  of  the  one 
ihat  precedes  it,  when  it  makes  the  turn. 

52.  Oblique  Courses. — With  the  method  by  oblique  courses,  as 
lias  already  been  said  in  section  33,  the  extreme  ship  toward  which 
ihc  alignment  inclines,  reduces  its  speed,  and  the  ships  change 
course  through  an  angle  given  by  an  appropriate  table.  If  the 
angle  of  the  change  of  course  were  estimated  by  each  ship,  that 
is  to  say,  if  it  were  not  sought  to  determine  it  with  the  aid  of  a 
table  or  an  instrument,  it  could  only  result  in  the  employment  of  a 
longi^er  time  for  the  evolution,  without  any  gain  in  simplicity. 

The  angle  of  the  change  of  course  could  be  determined  as  indi- 
cated by  Admiral  Morin  in  his  profound  work  entitled  De^li 
ordini  e  dcUe  evolu::ioni  dV  un'  armata  (Rivista  Marittima,  1873- 
1874)  ;  but  even  in  that  case  the  evolution  w^ould  not  be  completed 
in  the  minimum  time. 

It  might  also  be  prescribed  that  the  intermediate  ships  of  the 
formation  should  regulate  their  speed  so  as  to  arrive  simultane- 
ously on  the  new  alignment ;  but  the  reasons  for  so  doing  are 
insufficient,  while,  on  the  contrary,  for  the  case  in  which  it  is 
necessary  to  confront  an  unforeseen  situation,  it  is  preferable 
that  each  ship  should  arrive  on  the  new  alignment  as  soon  as  pos- 
sible, as  was  proposed  by  De  Gueydon. 

The  maximum  value  of  the  speed  ratio  that  can  be  adopted  in 
evolutions  must  be  inferior  to  the  value  /^^  established  in  section 
49;  that  is  to  say  -^^  On  the  other  hand,  as  we  have  already  said 
in  Chapter  I,  the  minimum  value  that  can  be  adopted  for  this 
ratio  is  i. 

This  being  the  case,  it  seems  logical  to  perform  evolutions  with 
the  ratio  ^  when  the  rapidity  of  the  evolution  is  principally  re- 
quired, and  adopt  the  ratio  1%  if  rapidity  must  be  sacrificed  to  the 
condition  of  losing  the  least  distance  possible  in  the  direction  of 
llic  advantageous  course ;  it  is  well,  however,  to  make  a  few  re- 
flections in  this  connection. 

Let  us  indicate  by  l^\  the  evolutionary  speed,  and  by  p^  the 
speed  of  the  pivot  ship.    Let  t'  and  /"  be  respectively  the  times 
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employed  in  a  change  of  bearing-  of  an  amplitude  o>  with  the  values' 
i  and  A  for  —r  •    By  formula  (6)  of  Chapter  I  we  have : 

V/  and  Vr"  being  the  relative  speeds  corresponding  to  t'  and  T 
that  are  deduced  by  the  formula  in  section  31,  which  gives  f'r  ; 
this  formula  can  be  written: 

in  which  8  is  the  angle  of  the  change  of  course  given  by  equation 

wr 

(3)  of  Chapter  I  as  a  function  of  —  and  /9t—  —  :  ^,  being  the 

polar  bearing  on  which  the  ships  are  found  with  respect  to  the 
pivot  ship  at  the  beginning  of  the  evolution. 

In  the  time  t"  necessary  for  the  evolution  with  the  ratio  -j^  the 
space  passed  over  by  the  pivot  ship,  which  wc  will  indicate  by  p**, 
is  given  by 

Let  us  bear  in  mind  that  ^^f^*  is  the  normal  speed  ;  consequently, 
if  the  evolution  is  performed  with  the  ratio  J,  the  track  p'  of  the 
pivot  ship  in  the  time  f"  is  evidently 

/»'=o,5KA/'+o.9r;(r''-Oi 
and  hence  we  have 

p" -p- ^{0.^-0.1  ^y- J-.  (2) 

Let  us  indicate  the  ratio^-    v  by  w;  the  values  of  -7  calculated 

with  formula  (i),  and  those  of  «,  which  are  obtained  by  means  of 

(3),  are  assembled  in  the  following  table  in  which  )3, — ^  is  made 

to  vary  from  0°  to  90°,  bearing  in  mind  that  with  supplementary 

valuesof;ff,—  —«  formula  (3)  of  Chapter  I  gives  values  of  8  that  are 

equal,  but  with  the  contrary  sign ;  and  hence  the  same  Vr  corre- 
sponds thereto. 

A-    8  V  " 

o*    < t^  0.26 

30*     I ;. .  *  a.0  0.20 

60"     2.4  ai6 

90"     2.5  0.1S 

no 
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'hcse  values  show  that  if  /9i  —  —  is  included  between  30* 


and 


180^ —30°  =  150*,  and  if  the  evolution  is  such  that  it  is  of  long 
duration  when  executed  with  the  speed  ratio  J.  the  advisability  of 
the  evolution  with  the  ratio  yu  >s  to  be  excluded,  because  the 
greater  distance  gained  in  the  direction  of  the  course  appears  to 
be  a  negligfible  advantag^e  when  compared  with  the  increase  that 
is  realized  in  the  duration  of  the  evolution;  in  other  words,  the 
time  necessary  for  securing  the  benefit  represented  by  the  differ- 
ence P'*  —  p'  is  so  long-  that  we  cannot  rely  upon  the  tactical  condi- 
tions remaining  stationary  lonjET  enough  to  permit  of  completing 
the  evolution. 

For  example,  let  us  suppose  the  speed  F'— 18  knots  an  hour,  or 

558  meters  a  minute;  let  ^, — *"-  =75**  and  ^=10  minutes,  as  is 

the  case  with  a  fleet  of  ships  in  line  abreast  at  intervals  of  500 
meters,  that  wishes  to  change  the  bearing  through  30^  ;  we  have, 

en,  t^=24  minutes  (about),  and  /»''-/''=o.i6x558x  10=890 

eters. 

If  Pi  —  —  is  less  than  30**  or  greater  than  150°,  the  angle  of 


change  B  is  greater  than  that  which  would  be  required,  for  the 
same  value  of  w,  in  the  case  before  considered  ;  that  is  to  say,  with 
respect  to  that  case,  and  with  the  same  method,  the  evolution  is 
more  rapid ;  and  it  is  to  be  noted  that  f  diminishes  more  rapidly 

than  f  because,  as  the  table  shows,  the  ratio  -7  diminishes  while  u 

increases ;  and  hence  the  evolution  with  the  ratio  xV  "lay  really  be 
advantageous.  For  example,  for  the  fleet  of  12  ships  before  sup- 
posed, when  ^,=40°  and  *.)  — 30'*,  we  have  f  =  7.S  or  r=i2  mirf- 
utes,  and  /»"-/»'=o.22XS58x7. 5=940  meters. 

Now  let  us  note  that  in  order  to  have  fii—  **  <30°,  it  is  neces- 
sary for  )S,  to  be  between  —  and  30**  +  —  ;  but  since,  as  a  mcas- 

2  2 

urc  of  safety,  we  cannot  allow  the  course  of  the  pivot  ship  to  be 
crossed  during  the  evolution,  p^  must  be  included  between  u  and 

30°  -f  —  ;  or,  it  must  be  greater  than  150°  -I-  —  . 

2  2 

Moreover,  considering  that  it  is  necessary  to  avoid  excessively 
long  evolutions,  it  is  well  that  the  evolutions  with  the  speed  ratio 
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the  value  of  ^, — ^- 

2 


t\  should  be  restricted  to  the  case  in  which  w  is  not  greater  than 
30*" ;  so  that  such  evolutions,  in  view  of  the  limits  of  ^,  just  found, 
may  be  deemed  advantageous  -for  lines  of  bearing  nearer  to  the 
column  of  vessels  than  to  the  line  abreast. 

When  cij  does  not  exceed  about  lo*.  t*  is  small  whatever  may  be 

and  hence  no  importance  can  be  attributed 

(o  the  difference  p"—p*;  however,  as  t"  is  also  sufficiently  small. 
the  evolution  with  the  ratio  -f^  is  justified  by  the  possibility  of 
obtaining  the  object  7vith  the  minimum  alteration  of  course  and 
speed.  In  other  words,  we  may  in  general  affirm  the  propriety  of 
adopting  the  ratio  /^j  when  the  evolution  can  almost  be  considered 
as  a  rectification  of  the  formation.  It  is  clear  that  in  such  case  it 
is  not  advisable  to  apply  the  rule  of  De  Gueydon  fur  the  change 
of  course  of  the  pivot  ship ;  the  course  of  the  pivot  must  remain 
unchanged. 

The  evolution  with  the  ratio  |  is  then  advisable  when  w  is  of 
considerable  amplitude,  and  the  formation  is  nearer  to  line  abreast 
than  to  column  of  vessels. 

53.  Change  of  Alignment  by  IVhecling. — I,  Admiral  Bouet  de 
Willaumez,  in  his  Pro  jet  de  tactique  navale  (1855).  in  which  he 
laid  down  the  basis  for  the  evolutionary  systems  for  steam  vessels, 
in  considering  the  wheeling  of  a  ticct  drawn  up  in  line  abreast, 
alluded  to  the  system  of  pivoting  on  the  center  ship,  one-half  of 
the  vessels  going  ahead  and  the  other  half  backing;  naturally,  he 
discarded  the  method,  since  evolutions  cannot  be  performed  by 
going  astern,  and  he  limited  the  practical  methods  to  those  which 
pivot  on  one  of  the  extremities  of  the  formation.  Nevertheless, 
the  idea  of  the  illustrious  admiral  can  be  applied  to  the  wheeling 
of  a  column  of  vessels  without  need  of  backing  the  engines ;  in 
such  case,  as  indicated  by  the  anonymous  writer  in  the  United 
Service  Magazine  already  cited  (section  ^^,  III),  it  is  possible  to 
change  the  alignment  by  pivoting  on  an  intermediate  ship  of  the 
formation ;  or,  the  line  may  be  considered  as  composed  of  two 
parts,  one  of  which  has  the  pivot  ship  for  a  leader,  and  the  other 
has  it  for  the  rear  ship ;  and  hence  the  first  performs  the  evolution 
by  executing  the  wheel  on  the  leading  ship,  while  the  other  makes 
the  change  of  course  necessary  for  wheeling  on  the  rear  ship. 

On  the  basis  of  the  idea  already  advanced  that,  tactically,  it  is 
iK>t  important  to  maintain  a  fixed  formation,  we  may  not,  in  gen- 
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importance  to  wheelings  ;  that  is  to  say,  it  is  not  neces- 
sary at  the  end  of  the  evolution  to  re-establish  the  polar  bearing 
that  the  formation  had  initially ;  however,  if  the  wheeling  of  a 
column  of  vessels  can  be  executed  rapidly  by  pivoting  on  an  inter- 
mediate ship,  we  are  induced  to  favor  this  method  for  changing 
an  alignment,  considering  the  column  of  vessels  as  a  transitory 
formation,  as  is  done  in  evolutions  performed  in  succession.  In 
other  words,  being  upon  any  line  of  polar  bearing  a,  in  order  to 
change  the  alignment  we  can  change  the  course  of  the  ships  simul- 
taneously through  the  angle  a,  thus  bringing  them  into  column  of 
vessels,  then  execute  the  wheel  on  a  conveniently  selected  pivot 
ship,  and  afterwards,  with  another  simultaneous  change  of  course, 
take  the  direction  that  is  deemed  advantageous. 

In   such  an  evolution  the  pivot  ship  evidently  cannot  man- 
euver according  to  the  rule  of  De  Gueydon,  because  the  two 
parts  of  the  line  execute  changes  of  course  in  contrary  directions; 
hence,  the  pivot  ship  must  alter  the  course  through  the  angle  q», 
through  which  it  is  desired  to  change  the  alignment,  and  after- 
wards reduce  speed  in  the  desired  ratio  with  the  evolutionary 
d- 
After  what  has  been  said  in  section  33,  it  is  easy  to  determine 
e  criterion  according  to  which  the  pivot  ship  should  be  selected. 
Evidently,  in  order  to  wheel  a  column  of  vessels  --^i.*^,  i^^S'  ^^)» 
the  ship  B  most  convenient  as  a  pivot,  is  the  one  to  which  there 
corresponds  an  evolution  of  the  same  duration  for  each  of  the 
extreme  ships,  --],  and  A^,  that  are  respectively  the  rear  ship  and 

the  leading  ship.    Having  demonstrated  that  ^^  >i,  it  quickly 

follows  that  the  point  of  rotation  is  ahead  of  the  center  of  the  line. 
In  particular,  from  the  table  of  section  33,  IV,  which,  for  the 

speed  ratio  J,  gives  the  values  of  the  ratio  -^  between  the  dura- 

tion  of  a  wheel  on  the  rear  ship,  and  that  of  a  wheel  on  the  leading 

ship  (or,  it  gives  the  values  of  — .'^  1  ,  we  may  deduce  the  ratio 

;  that  is,  the  distance  of  the  pivot  from  the  leading  ship  as 

In  fact,  we  have 


^Khe< 


a  function  of  the  length  A^A,  of  the  line 

AtB 

A,A\ 


1  + 


AxB 
AtB 
"3 


=  l-K 
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Indicating  by  /^  the  duration  of  the  wheel  when  pivoting  on  B, 
it  is  clear  that   J   ,    is  equal  to  the  ratio    •  ,  the  values  of  which, 

muhiplied  by  the  corresponding  values  of  -^  given  by  the  table  of 

section  33.  IV  (/„  being  the  duration  of  the  evolution  performed 

in  succession),  give  us  those  of  the  ratio  -■  . 

^0 


In  the  following  table  are  set  down  the  values  of  the  two  above- 
mentioned  ratios. 


15"*  o^ 

30°  0.42 

45°  0.39 

60°  o^ 

7S"  0-33 

90*  0.31 


ai5 
asg 
043 

0.6s 
0.7s 


These  results  show :  ist.  That  with  w  greater  than  60**  the  pivot 
ship  may  be  held  to  be  the  one  at  about  one-third  the  length  of  the 
column  from  the  leading  ship ;  while,  if  o>  is  less,  the  pivot  ship  is 
the  one  at  about  four-tenths  of  that  distance.  2d.  That  the  method 
of  wheeling  just  cited  is  advantageous  when  compared  to  that 
performed  in  succession,  especially  for  values  of  «  less  than  60°. 

From  what  has  been  said,  the  ships  astern  of  the  pivot  ship 
should  change  course  as  in  any  ordinary  wheel  an  the  leading  ship ; 
but,  for  a  certain  number  r  of  them,  the  evolution  may  be  simpli- 
fied by  prescribing  that  they  follow  the  pivot  ship  in  succession  on 
the  basis  of  the  following  considerations. 

As  the  pivot  ship,  after  having  changed  course  through  the 
angle  w,  takes  up  the  speed  i  l\.  a  ship  that  occupies  the  position  s 
astern  of  the  pivot,  and  which  follows  it  in  succession,  arrives  on 

the  new  alignment  after  a  time  s  j—-  ;  d  being  the  distance  be- 

tween  two  adjacent  ships. 

To  the  end  that  the  said  time  may  not  exceed  that  occupied  by 
the  last  ship  of  the  line  in  executing  the  wheel,  it  is  necessary  to 
realize 


I 
i 
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Let  n  be  the  total  number  of  ships  composing  the  line.  The 
tinie  that  would  be  occupied  in  following  the  leading  ship  in  suc- 
cession at  a  speed  f- ^  is  expressed  by 

.  _  (n-iU  . 

vx 

and  hence  we  must  have 

m  which  the  values  of    •  that  it  is  necessary  to  introduce  are  those 

previously  obtained.  Under  the  two  hypotheses  of  a  line  com- 
posed of  12  or  of  8  units,  the  number  of  ships  that  can  maneuver 
in  succession  astern  of  the  pivot  ship  is  given  by  the  following 
tabic: 


n=W 


IS" 

45" 

75* 
90*' 


X 

t 

I 

2 

2 


So,  as  an  illustration,  with  a  line  of  12  ships,  wishing  to  execute 
a  wheel  of  about  90**,  the  first  four  ships  and  the  last  three  must 
perform  the  evolution  at  a  speed  I'a*  while  the  five  center  ships 
must  keep  the  speed  ^  I't. 

In  general,  the  difference  of  speed  required  for  the  center  ship 
and  for  those  at  the  extremities  shows,  as  is  noted  by  the  English 
rriter  already  mentioned,  that  this  method  of  changing  the  align- 
lent  is  particularly  advisable  when  the  limited  speed  of  the  fleet 

dut  to  cottsiderable  differences  in  the  maximum  speeds  of  the 
t^rious  ships.  In  fact,  it  has  already  been  established  that  the 
normal  speed  must  be  iV  of  the  maximum  speed  of  the  slowest 
unit ;  it  has,  furthermore,  been  affinned  that  the  evolutionary  speed 
may  be  equal  to  the  said  maximum  speed.  This  limit  cannot  be 
exceeded  in  evolutions  performed  in  succession,  and  in  those  with 
obh'que  courses  wherein  one  of  the  extremities  of  the  formation  is 
made  the  pivot,  it  being  necessary  that  the  angle  of  change  of 
course  be  the  same  for  all  the  ships.  It  is  clear,  however,  that  in 
order  to  obtain  the  maximum  rapidity  in  wheeling  the  column  of 
vessels  by  the  method  described,  if  the  divisions  composed  of  the 
fastest  ships  are  placed  at  the  extremities,  such  ships  can  avail 
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themselves,  not  only  of  the  reserve  of  speed  defined  in  section  49. 
but  also  that  which  results  from  the  difference  between  the  nomial 
speed  of  the  fleet  and  the  maximum  speed  of  the  said  divisions. 

If  the  ratio  between  the  maximum  speed  of  the  central  division 
and  the  maximum  speed  of  the  extreme  divisions  does  not  exceed 
y\,  from  what  proceeds  there  results,  within  certain  limits,  the 
possibility  of  ivhceling  the  line  wiihout  loss  of  speed  to  the  ^ect 
as  a  whole,  by  executing  the  change  of  course  w  in  succession  with 
the  central  division,  and  by  the  ships  of  the  extreme  divisions  going" 
to  their  positions  with  the  rese^^'e  of  speed.  With  the  speed  ratio 
y^j,  this  method  may  be  held  to  be  advisable  when  u>  does  not  ex- 
ceed 30°. 

TT,  Let  us  suppose  our  fleet  to  be  on  any  line  of  polar  bearing  a ; 
let  OS  (Fig.  27)  be  the  alij^nment,  OR  the  course  steered ;  and  it 


is  desired  to  pass  to  the  alignment  OS',  inclined  to  the  present 
alignment  at  the  angle  w,  pivoting  on  one  of  the  extreme  ships.  An- 
alogously to  what  has  previously  been  said,  wc  can  have  recourse 
to  the  column  of  vessels  as  a  transitory  formation,  by  changing 
course  together  on  the  initial  alignment,  and  then  wheeling  the 
column  on  the  rear  ship  or  on  the  leading  ship,  changing  course 
in  the  first  case  through  the  angle  ^^  in  the  direction  of  the  new 
alignment,  and  in  the  second  case  through  the  angle  <^f  in  the  con- 
trary direction ;  t^r  and  4^t  being  the  angles  given  by  formula  (4) 
and  (5*1  of  Chapter  I.  Let  us  obsen'e.  however,  that  the  ships 
being,  by  hj'pothcsis,  already  inclined  by  the  angle  a  in  the  direc- 
tion of  the  new  alignment,  the  angle  of  change,  instead  of  0r,  is 
^e  —  a  in  the  case  of  pivoting  on  the  rear,  and  a  +  ^t  when  pivoting 
on  the  head.    Taking  this  into  consideration,  the  evolution  may 
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then  be  executed  in  the  same  manner  indicated  In  Chapter  I,  for 
wheeling  a  column,  without  any  complication  whatever;  because, 
according  to  the  case,  it  suffices  to  subtract  from,  or  add  to,  the 
angle  of  the  change  of  course  taken  from  the  table  for  wheehng 
the  column,  the  polar  bearing  of  the  formation. 

It  is  obvious  that  the  evolution  is  executed  analogously  if  the 
new  alignment  is  inclined  the  opposite  way;  thus,  in  Fig.  27,  if 
the  new  alignment  is  0S*\  the  angle  of  change 
for  wheeling  on  the  rear  ship  is  ai-tpr,  and  for 
wheeling  on  the  leailing  ship  it  is  a  —  (pt- 

Having  thus  generalized  on  the  wheeling 
of  the  line,  let  us  look  into  the  importance 
to  he  attributed  to  such  an  evolution. 

The  party  A  (Fig.  28)  lias  an  alignment 
A, A  J  in  the  direction  of  the  course  CnCn' 
^Bpf  the  enemy's  center ;  it  makes  its  align- 
^^Bnent  rotate  through  an  angle  u,  pivoting  on 
^^■he  extremity  A^  farthest  from  the  adver- 
^^nary.  Since  we  leave  it  undetermined 
^whether,  with  respect  to  the  course  of  the 
fleet,  the  said  extremity  is  farthest  ahead 
or  farthest  astern,  our  reasoning  is  general 
and  tends  to  establish  the  advisability  of 
wheeling  either  on  the  head  or  on  the 
rear. 

For  simplicity's  sake,  let  us  suppose  that  A^  remains  stationary 
during  the  wheel ;  the  center  Cx  oi  A  takes  the  position  Cx*  and 
the  new  inclination  of  the  alignment,  counting  from  the  line  join- 
ing the  centers,  is  A^'Ca'Ck,  which  we  will  indicate  by  Q..  As 
a  is  an  exterior  angle  of  the  triangle  CxCsA^.  we  have 

Q  —  w-f  Ca'Cn'^1  ;  and  hence  Q  >oj. 

The  advisability  of  wheeling  upon  A^  would  hence  seem  to 
result  from  the  fact  that,  while  the  alignment  rotates  through  ti>, 
it  really  approaches  the  fundamental  position  through  an  angle 
greater  than  w ;  while  if  the  wheel  were  made  about  the  extremity 
.4 3,  the  contrary  would  happen;  and.  finally,  if  the  rotation  were 
made  about  d,  Q  would  be  equal  to  <a. 

In  practice,  in  wheeling  the  alignment  the  pivot  A^  would  not 
remain  stationary,  and,  by  reason  of  its  movement,  the  angle  Q 
might  be  increased  or  diminished  according  to  the  circumstances 
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of  the  case.*  So,  also,  the  wheel  on  the  intermediate  ship,  as  has 
been  said  in  Part  I  of  this  section,  would  not  be  made  exactly 
about  CaI  but  al]  this  does  not  weaken  the  general  reasoning  which 
would  lead  us  to  believe  it  advantageous  to  take  as  a  pivot  the 
extremity  of  the  foniiation  farthest  from  the  enemy. 

It  is  now  necessary  to  determine  the  value  of  the  difference 
Q  — w ;  this  is  clearly  at  the  maximum  when  tS  =90** ;  and,  A^A^" 
being  the  position  of  the  alignment  of  the  party  A  corresponding 
to  such  an  hypothesis,  from  the  triangle  Ca'Cs'A^  we  get 


tanai= 


S  being  the  length  of  A's  alignment,  and  r  the  distance  Ck'Cv'j  or 
the  distance  between  the  centers  after  the  wheel.  Supposing 
r=  15,000  meters,  and  .S'  =  50oo  meters,  we  have  ui  =  8o°  (about). 
Since  the  maximum  value  of  the  difference  Q  —  to  is  thus  10**,  it 
appears  to  be  negligible,  considering  the  rapidity  with  which  the 
alignment  may  be  rotated  by  pivoting  about  one-third  of  the 
length  of  the  line  from  its  head.  Also,  under  the  hypothesis 
f'=  10,000  meters,  we  have  m~j$'*  (about),  or  ^—ot—i$°.  The 
importance  to  be  attributed  to  the  wheel  when  pivoting  on  one  of 
the  extremities  is  hence  restricted  to  that  which  results  from  the 
study  made  in  Chapter  /,  in  which  it  was  established  that,  within 
certain  limits,  it  may  be  preferred  to  the  evolution  in  succession 
when  the  line  is  very  long. 

As  has  been  said,  on  account  of  the  rapidity,  pivoting  on  the 
ship  about  one-third  from  the  head  of  the  line  is  preferable  to 
pivoting  on  one  of  the  extremities.  Nevertheless,  being  on  a  line 
of  polar  bearing,  the  evolution  just  mentioned  may  be  advisable, 
as  it  avoids  the  initial  passage  to  the  column  of  vessels.  Having 
regard  to  the  amplitudes  of  the  changes  of  course  that  the  method 
requires  it  is  seen  that  it  is  best  to  pivot  on  the  rear  ship  if  the 
course  is  inclined  in  the  direction  of  the  nezv  alij^nment^  and  an 
the  leading  ship  if  the  course  is  inclined  in  the  opposite  direction. 

54.  Angular  Alignments. — The  angular  orders,  so  much  es- 
teemed when  the  ram  was  considered  the  principal  weapon,  seem 

*ll  At  were  the  rear  ship,  the  angle  Q  would  also  be  increased,  because 
the  displacement  of  the  pivot  would  he  in  the  direction  Ai  A\  ;  while,  if 
Ai  were  the  leading  ship,  the  displacement  of  the  pivot  would  be  in  the 
direction  At  Ax\  on  the  other  hand,  since  we  know  that  the  evolution  on 
the  leader  is  more  rapid  than  in  the  other  case,  we  must  conclude  that  we 
arc  confronted  with  contradictory  elements.     (Author's  note.) 
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today  to  acquire  new  importance,  but  on  a  different  basis,  for  the 
reasons  adduced  in  Chapter  III  of  Part  I  (sections  i8  and  20). 
As  we  there  pointed  out,  the  angular  alignments  are  advisable  in 
offensive  contact  for  the  purpose  of  having  each  of  the  elementary 
portions  of  a  composite  alignment  in  fundamental  tactical  position. 
TTiis  advisability  commences  in  contact  out  of  range  at  the 
moment  when  the  limit  of  offensive  contact  is  about  to  be  crossed, 
with  the  application  of  the  follow-  -^^ 
ing  rule,  the  necessity  for  which 
seems  obvious. 

Ih  contact  out  of  ranj^e  the  fieet 
muM  be  ofi  a  single  line  of  polar 
hearing;  if  this  is  such  that,  zvhen 
it  is  about  to  arrive  at  firing  dis- 
iancc,  one  of  the  elementary  align- 
ments is  in  fundamental  position, 
I  hen,  with  such  di^^ision  taken  as 
f  pit'ot,  the  other  elementary  align- 
Uetit  may  be  changed  so  as  to  es- 
)oblish  offensive  contact  in  the  most 
_      advantageous  manner. 

On  the  basis  of  this  rule,  under  the  hypothesis  that  the  enemy 
has  his  forces  compact,  the  limits  within  which  the  inclination  i 
(Fig.  29)  of  the  elementary  alignment  may  vary,  can  be  deter- 
mined. Let  C*  be  the  center  of  the  alignment  of  the  party  A,  and 
let  CJ  and  C* "  be  the  centers  of  the  elementary  alignments. 

Evidently  the  maximum  value  of  1*  results  under  the  hypothesis 
that  the  alignments  must  be  in  fundamental  position  with  respect 
to  one  and  the  same  elementary  alignment  of  the  enemy's  forma- 
tion which  has  its  center  at  Cs-    1"  such  case  we  have 

and  hence  Ci'C*  =  a"C  =  C*C.N  sin  ± 

2 

Indicating  by  «  the  number  of  ships  in  the  A  party,  by  d  the 

distance  between  adjacent  ships»  and  by  r  the  distance  Ca^n.  we 

obtain 


therefore  we  have 


4 


sin   L^n^.^ 
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Making  n=  12.  ^=500  meters,  r=  10,000  meters,  we  get  t=  16" 
("ahout).  We  may  then  hold  1  =  20**  as  the  maximum  value  of  1; 
hence  the  evolution  may  generally  be  executed  by  oblique  courses 
with  the  speed  ratio  ■^.  P'vidently  the  pivot,  instead  of  being  a 
single  ship,  is  composed  of  all  the  ships  of  the  elementary  align- 
ment that  it  is  desired  to  leave  unchanged.  The  fact  that  the 
pivot  is  an  assemblage  of  ships,  renders  inadvisable  the  applica- 
tion of  the  rule  of  De  Gueydon  for  the  double  change  of  course. 

It  is  easy  to  understand  that,  in  order  to  obtain  the  object  of  the 
evolution,  it  is  desirable  that  the  ships  forming  part  of  the  pivot 
should  keep  a  course  parallel  to,  and  in  the  same  direction  with 
that  of  the  enemy.  If  he  makes  a  wide  change  of  course,  it  is  best 
to  interrupt  the  evolution,  assume  the  course  that  is  deemed  best, 
and  then  make  another  attempt.  fl 

When  the  angular  alignment  is  brought  about  by  the  necessity  ™ 
of  confronting  an  enemy  broken  up  into  indcpcncicnt  groups  that 
are  not  echeloned  in  distance — as  represented  in  Fig.  11 — the 
angle  between  the  elementary  alignments  may  be  greater  than  that 
just  found ;  in  such  case  it  is  generally  best  to  assume  the  angular 
alignment  by  interrupting  an  evolution  in  succession.  fl 

55.  Evolutions  with  a  Double  Alignment. — One  may  be  induced 

to  perform  evolutions  with  a  double  alignment  (section  19),  in  

contact  out  of  range,  by  one  of  the  following  considerations : 

1st.  In  contact  out  of  range,  as  well  as  in  offensive  contact,  it 
may  be  desired  to  keep  the  forces  massed  in  that  way. 

2d.  It  is  evident  that  one  can  perform  evolutions  more  easily 
with  a  simple  than  with  a  double  aligTiment  of  the  same  length; 
but  it  might  be  held  that,  given  a  certain  number  of  ships,  by 
placing  them  in  double  rather  than  in  simple  alignment,  greater 
evolutionary  facility  might  be  acquired  by  virtue  of  the  shortening 
of  the  line.  Whenever  evolutionary  advantages  with  the  double 
alignment  present  themselves,  it  might  be  employed  in  contact  out 
of  range,  passing  at  the  proper  moment  to  the  simple  alignment  in 
order  to  come  into  offensive  contact. 

A  fleet  in  double  alignment  may  be  considered  as  formed  by 
groups  of  four  ships  each  in  parallelogram  (system  of  Labres*), 


I 


*  See   the    resume   of   Commandatiie    Bonamico    in   Rivista    Marittima, 
August-September,  1903. 
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of  three  ships  in  a  triangle  (system  of  Foiirnier  *)  ;  finally  by 

s  of  two  ships,  one  in  each  line  (twin  system). 

Let  us  consider  evolutions  performed  by  the  ships  in  succession. 

The  maximum  simplicity  and  evolutionary  rapidity  would  seem 

lo  be  obtainable  by  causing:  each  group  of  four  ships  to  maneuver 

by  simultaneous  changes  of  course;  in  fact,  small  changes  of  the 

course  of  the  naval  force  may  be  obtained  by  having  each  group 

make  the  change  of  course  when  it  arrives  in  the  wake  of  the 

preceding  group.    However,  it  is  easy  to  see  what  inconveniences 

are  encountered  in  so  doing.    Let  us  suppose  a  desire  to  change 

le  alignment  when  the  ships  are  on 

o    lines  of   polar   bearing  and   the 

ines  joining  the  corresponding  ships 

ire  normal  to  these  lines  of  bearing. 

the  distance  between  the  lines  being 

|ual  to  the  distances  between  ships, 

that  each  group  of  four  ships  forms 

square.    By  making  all  the  ships  of 

the     fleet    on    the    actual    alignment 

change     course     simultaneously,     we 

have  the  double  column.    In  Fig.  30 

there  is  represented  a  fleet  composed 

pi  two  groups  that  are  already  in  that 

formation,  and  there  is  also  shown  the 

irmation  that  results  from  a  change 

if  course  in  succession,  following  the 

iilc  above  indicated.     As  is  seen  in 

le  fijijure,  the  result  is  that  the  shifts 

'€  no  longer  in  two  lines,  but  in  four; 

id  it  is  clear  that  they  still  remain  in 

Four  lines  when  all  the  fleet  executes 

le   simultaneous   change  of   course   in   order   to   return   to  the 
■iginal  course,  or  to   take  up  a   new   course  that  is  deemed 
advantageous. 

This  sufficiently  indicates  that  the  method  is  not  advisable,  for 
the  following  reason : 


Fig.  30. 


•  Sf e  Rhnsta  Maritlima,  Vol,  IV  of  1907.     In  Foumier's  system,  the 
imber  of  ships  in  one  line  of  the  alignment  is  half  of  that  in  the  other 
ic.     With  this  system   simultaneous  changes  of  course  are  abandoned. 
[Author's  note.) 
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In  offensive  contact,  to  the  end  that  all  the  ships  may  fire,  it  is 
a  necessary  condition  that  they  be  not  upon  more  than  two  lines. 
When  the  fleet  is  in  two  lines  in  contact  out  of  range,  on  opening" 
fire,  it  may  be  easy  for  the  ships  in  the  outer  line  with  respect  to 
the  enemy,  appropriately  to  modify  their  positions  with  respect 
to  the  ships  in  the  inner  line,  so  as  to  be  able  to  fire  through  their 
intervals.  This  already  constitutes  a  difficulty  that,  in  practice, 
is  not  inconsiderable ;  but  plainly  we  shall  expose  ourselves  to  the 
gravest  risks  if  the  matter  is  still  further  complicated  by  the  fact 
that  the  ships  are  in  more  than  two  lines  at  such  a  critical  moment. 
Analogously,  if  the  groups  of  three  ships  each  were  maneuvered 
by  simultaneous  change  of  course,  we  should 
find  ourselves  forming  three  lines;  which,  for 
the  same  reasons.  \vc  believe  arc  to  be  avoided. 
In  evolutions  performed  in  succession,  the 
method  of  simultaneous  changes  of  course  may 
be  adopted  with  the  twin  system  only,  for 
small  changes  of  alignment.  Indeed,  let  a.  b, 
<^»  ^i  (I^J|?-  31).  t>c  f'^"r  ships  of  the  double 
column  ;  when  the  ship  b  arrives  in  the  water 
in  which  a  has  executed  the  change  of  course, 
the  ship  a,  is  in  the  position  a/  such  that  0,0,' 
=  a^a=d.  To  the  end  that,  in  the  new  align- 
ment, the  distance  between  the  ships  of  the 
two  lines  may  not  fall  below  J.  it  is  necessary 
to  have  oAj'  5  d,  or  «  =  30°. 

This  being  said,  we  deem  it  indispensable  that  the  evolutions  of 
a  double  alignment  should  be  executed  on  the  basis  of  the  follow- 
ing fundamental  conditions : 

1st,  that  the  fleet  be  always  in  two  lines.  2d,  that,  in  general, 
the  corresponding  ships  of  the  two  lines  should  have  each  other 
bearing  normally  to  the  alignment;  in  fact,  from  this  position  the 
ships  of  the  outer  line  with  respect  to  the  enemy,  can.  at  the 
opportune  moment  and  with  the  least  possible  difficulty,  take  the 
necessary  positions  for  firing;  and  in  this  way  we  shall  avoid  a 
long  alignment. 

Furthermore,  we  shall  hold  that,  generally,  the  number  of  ships 
compi>sing  the  two  lines  should  be  equal,  given  the  essential  object 
which  we  have  in  view  which  is  that  of  shortening  the  line. 

The  fleet  may  be  drawn  up  on  two  lines  of  polar  bearing  a;  a 
being  any  angle  whatever,  but  the  same  for  both  lines.     Let  us 
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fanppose  the  simultaneous  change  of  course  for  passing  to  the 
double  column  to  be  already  executed,  as  in  the  first  position  of 
^FJg".  30,  and  let  us  see  how,  and  in  what  time,  the  change  of  direc- 
^Kon  of  the  said  column  can  be  completed,  in  order  afterwards  to 
^Kdce  tip  the  advantageous  course  by  a  simultaneous  change  of 
Vlltrection. 

From  what  has  been  demonstrated  in  section  41,  it  results  that 
if  tAVO  ships  A  and  B,  that  have  respectively  the  speed  Ka  and  Kb, 
keep  each  other  constantly  bearing  abeam,  the  tracks  described 
by  them  are  concentric  tircumfcrcnccs.  Letting  Pa  and  f»»  repre- 
sent the  radii  of  the  circumferences  AA'  and  BB'  (Fig.  32),  de- 
scribed respectively  by  A  and  B  when  l\  >  Kb,  and  indicating  by 
d  the  distance  between  the  two  ships  (which  remains  constant  dur- 


ing the  movement),  from  formula  (11)  of  Chapter  I,  substituting 
d  for  r  therein,  and  making  0  =  ^=90°,  we  have 

d 


Pb« 


wlule 


—  I 


Fa 


KB 


To  the  end  that  the  condition  p»  =  d  may  be  realized,  it  is  neces- 
sary to  have   1\^21'b. 

Now  let  it  be  noted  that,  between  ships  in  formation,  the  tactical 
radius  about  equal  to  the  distance  d  is  that  which  is  ordinarily 
employed  when  d  is  between  400  and  500  meters.  It  results,  then, 
that,  when  in  double  column,  the  leading  ship  B  of  the  inner  line. 
with  respect  to  the  change  of  direction,  puts  his  heUn  over,  he  must 
reduce  his  speed  to  one-half  that  of  the  outer  line,  of  which  the 
leading  ship  A,  at  evolutionary  speed,  must  steer,  keeping  B,  by 
sight  vane,  constantly  abeam.    The  ships  of  the  outer  line  must 
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keep  up  the  speed  in  order  to  keep  themselves  abeani  of  their 
corresponding  ships. 

If  n  is  the  total  number  of  ships  in  the  fleet,  each  line  is  then 

composed  of   ^  ships ;  and  hence  the  time  /  occupied  by  the  evolu- 


tion is  expressed  by 


,.(t-)-_ 


i 


If,  instead,  the  fleet  were  in  single  line,  the  time  occupied  would 
be  ^^^^   ;  which  shows  that  the  abovemcntioned  method  re*  fl 

quires  a  time  only  slightly  different  fram 
tiiat  which  loould  be  occupied  if  all  the 
ships  were  in  a  single  line,  and  exactly 
corresponds  to  the  time  occupied  by 
single  line  haz'ing  one  ship  less. 

The  method  just  indicated  is  general, 
and  it  is  necessary  to  have  recourse  to  itf 
when  the  angle  oj,  through  which  it  is  do-  ™ 
sired  to  change  the  alignment,  is  of  con- 
siderable amplitude ;  but,  when  ui  is 
within  certain  limits,  one  can  maneuver 
with  greater  quickness  with  the  ratio  -j^ 
between  the  speeds  of  the  two  lines,  in, 
the  following  manner: 

The  ship  B,  leading  the  inner  line] 
(Fig.  33),  changes  course  through  the 
angle  w  in  the  desired  direction,  and 
assumes  the  proper  speed  for  the  above- 
mentioned  ratio;  the  leading  ship  A  of 
the  other  line  executes,  with  respect 
to  B  taken  as  a  pivot,  an  evolution  by 
oblique  course,  in  order  to  bring  itself 
again  on  the  polar  bearing  90"  ;  that  is  to  say,  it  completes — as  is 
said  in  section  33,  III — a  wheel  in  line  abreast;  when  A  has  made 
the  wheel,  that  is,  when  it  has  arrived  at  the  position  A\  it  steers 
a  course  parallel  to  that  of  B  and  assumes  the  speed  of  B.  The 
ships  of  each  line  follow  their  respective  leaders  in  succession,  and 
those  of  the  outer  line  opportxinely  regulate  their  speed  in  order 
to  keep  themselves  abeam  of  their  corresponding  ships.  It  is  dear. 
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**  P'g*  33  shows,  that  the  change  of  direction  to  the  new  align- 
ment will  be  completed  when  the  last  ship  of  the  outer  line  arrives 
at  -^' ;  and,  at  the  same  time,  the  last  ship  of  the  inner  line  will 
be  at  B. 

The  duration  of  the  evolution  is  hence 


/= 


("  -) 


4./.=  <^^+/.; 


7<-  being  the  time  necessary  for  the  wheel  of  AB. 

To  the  end  that  the  duration  of  the  evolution  with  the  method 
may  be  less  than  that  corresponding  to  the  method  by  concentric 
circumferences  before  alluded  to,  we  must  have 


+  /.< 


(«-2V 


Making 


d 


=u, 


this  inequality  is  transformed  into  another 


-^  <o.38(n 


'■). 


The  formula  that  gives  the  duration  of  the  wheel  of  two  ships 
in  line  abreast  at  the  distance  d,  by  virtue  of  what  has  been  demon- 
strated in  Chapter  I,  is 


/e  = 


2ds\xi  — 

2 


^'^^^  +  (^^J-^y:^os{.-i.) 


which  (^  is  the  angle  of  change  of  direction  for  said  wheel,  which 
angle  is  equal  to  u  +  8:  8  being  the  angle  obtained  from  formula 
(3)  of  Chapter  I,  by  placing  in  it  ^,=90°  +  w;  in  this  way  we  get 

/■^     ""   T 

^'^    =0.8. 


^= h  arc  sin 

2 


)■ 


wherein,  in  the  case  we  are  discussing,  we  must  put 


V^ 


There  are  thus  obtained  the  values  of    -  which  are  set  down  in 

the  following  table: 

n 

6 
10 

13 

14 
16 
18 


248 


The  Fundamentals  of  Naval  Tactics. 


With  the  values  of  —- ,  taking  into  account  the  inequality  above 
/• 

deduced,  the  values  of  n  in  the  third  cohimn  are  calculated  ;  which 
values  indicate,  for  each  value  of  w,  the  minimum  number  of  ships 
of  which  the  fleet  must  be  composed  in  order  that  the  evolution 
performed  in  succession,  following  the  wheel  of  the  leading  ships, 
may  be  advantageous  with  respect  to  the  evolution  by  concentric 
circumferences. 

It  results  from  the  preceding-  that,  in  et'olutJous  performed  m 
succession,  a  Heel  must  be  very  numerous  in  order  that  it  may  be 
maneuvered  on  a  double  alignment  7vith  greater  rapidity  than  on 
a  single  alignment.  Indeed,  if  the  number  of  units  is  not  very 
considerable,  the  angle  *.»  must  likewise  be  limited  in  order  that 
the  method  by  wheeling  the  leaders  may  be  sensibly  advantageous 
over  that  by  concentric  circumferences;  which,  in  its  turn,  occu- 
pies a  length  of  time  not  sensibly  different  from  that  required  by 
a  simple  alignment.  So,  in  order  to  fix  the  ideas,  let  us  note  that 
with  twelve  ships  on  a  simple  alignment,  the  evolution  would  re- 
quire a  time  1 1   77- ;  while  with  the  method  of  concentric  circum- 

ferences  the  time  would  be  10  — .  and,  with  the  wheel,  for  d»=45*, 

there  would  be  a  duration  of  9.7  -—  .    However,  the  advantage  of 

this  last  method  is  rendered  sensible  with  smaller  values  of  w. 

The  evolution  by  oblique  courses,  in  order  to  satisfy  exactly  the 
two  conditions  established  as  fundamental,  must  evidently  be 
executed  according  to  the  following  rules; 

1st.  Simultaneous  change  of  course  in  the  direction  perpen- 
dicular to  the  alignment.  The  fleet  is  thus  arranged  in  two  lines 
abreast,  and  the  corresponding  ships  of  the  two  lines  are  in  column 
of  vessels. 

2d.  The  ships  of  the  first  line  make  a  wheel  in  line  abreast  of 
the  amplitude  through  which  it  is  desired  to  change  the  alignment ; 
the  ships  of  the  second  line  follow  in  succession,  opportunely 
regulating  the  speed  in  order  to  maintain  the  distance  from  the 
corresponding  ships  of  the  first  line. 

3d.  The  advantageous  change  of  course  is  assumed  with  a 
simultaneous  change  of  direction. 

It  is  needless  to  demonstrate  that  this  evolution  is  little  adapted 
to  tactical  necessities. 
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n  double  column  the  alig-nment  mipht  also  be  chang-ed  by 
wheeling  each  of  the  two  columns  so  formed:  but  it  is  to  be 
noted  that  there  is  applicable  to  such  a  case  the  obser\'ation  already 
made  in  this  section  in  connection  with  evolutions  performed  in 
succession  by  means  of  simultaneous  changes  of  course  of  the 
successive  couples  of  ships :  that  is  to  say,  the  said  wheel  must  be 
less  than  30"  in  order  that  the  distance  between  the  ships  of  the 
fwo  lines  at  the  end  of  the  evolution  may  not  fall  below  the  nomial 
distance. 

We  are  now  able  to  formulate  the  following  conclusions  con- 
cerning the  tactical  management  of  a  double  alignment. 

Having  a  number  of  ships  greater  than  twelve,  the  double  align- 
ment is  convenient ;  evolutions  with  it  must  generally  be  performed 
in  succession.  Evolutions  by  oblique  courses  are  long  and  compli- 
cated :  hence  it  is  difficult  to  take  up  in  that  way  an  angular  align- 
ment, and  when  the  latter  is  deemed  necessary,  it  must  be  assumed 
by  interrupting  an  evolution  performed  in  succession. 

With  about  twelve  ships  or  less,  the  double  alignment  would 
allow  some  advantage  over  the  simple  alignment  in  the  case  of 
evolutions  performed  in  succession  ;  but  it  must  be  bonic  in  mind: 
1st,  that  this  advantage  is  sensible  only  within  very  narrow  limits  : 
2d,  that  with  the  fleet  on  a  double  alignment,  evolutions  by  oblique 
courses  are  performed  with  great  difficulty;  3d,  that,  desiring  to 
pass  to  a  simple  aligimient  at  the  moment  of  coming  into  oflfensivc 
contact,  an  evolution  would  be  necessary,  which,  on  the  other 
hand,  would  not  be  necessary  if  the  forces  were  kept  on  the  simple 
alignment  from  the  start.  In  short,  with  a  not  very  numerous 
force,  keeping  it,  in  contact  out  of  range,  on  a  double,  instead  of 
on  a  simple  alignment,  there  would  be  a  diminution  rather  than  an 
increase  of  the  maneuvering  quallEies  of  the  tlcct. 

Finally,  as  pointed  out  in  section  19,  the  double  alignment  may 
be  advisable  for  the  purpose  of  using  antiquated  ships  in  the 
second  line;  it  is  clear,  however,  that  the  number  of  such  ships 
must  be  limited,  so  as  not  in  the  least  to  encumber  the  maneuver- 
ing of  the  line  composed  of  modern  ships.  The  double  alignment 
formed  in  this  way  can  be  maneuvered  as  a  simple  alignment 
when  the  antiquated  ships  are  not  deficient  in  speed,  and  when 
there  is  only  one  of  them  for  every  three  or  four  ships  of  the  real 
line  of  battle.  The  said  ships  of  the  second  line,  without  any  sug- 
gestion of  exactly  determined  positions,  will  regulate  themselves 
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in  the  most  opportune  manner  in  order  not  to  embarrass  tl 
maneuvering  of  the  principal  line. 

56.  General  Considerations  Concerning  the  Evolutions  of  Com- 
pact Forces. — Admiral  Makaroflf  notes  how  it  may  be  well  to 
interrupt  an  evolution  that  is  in  progress.  "While  the  fleet  is 
changing  its  formation,"  he  writes,  "  it  remains  in  a  transitory  state 
of  maneuvering,  and  the  admiral  can  undertake  nothing  during 
that  time  without  risk  of  causing  confusion.  A  case,  however, 
may  arise  wherein  a  change  of  formation  ought  to  be  arrested  in 
order  that  all  the  ships  may  execute  a  simultaneous  change  of 
course.  Short  signals  should  be  employed,  and  we  proposed  that 
the  signal  '  Come  along!  *  (Via!)  be  hoisted.  All  the  ships  must 
then,  as  quickly  as  possible,  assume  a  course  parallel  to  that  of  the 
admiral  and  llius  afford  him  the  possibility  of  maneuvering." 

These  considerations  are  to  be  borne  in  mind.  It  may  be  im- 
portant to  interrupt  an  evolution  when  a  change  of  course  is 
Urgent,  or  because  the  new  alignment  sigfnalled  is  no  longer  deemed 
opportune.  As  the  ship  of  the  commander-in-chief  may  not  be 
at  an  extremity  of  the  line,  let  us  establish  that,  in  interrupting  an 
evolution,  the  ships  must  assume  a  course  parallel  to  that  of  the 
guide  ship  (regolatrice). 

The  possibility  that  an  cz'oluiion  by  oblique  courses  fnay  have 
to  be  interrupted,  and  that  for  this  reason  a  disorderly  formation 
may  result,  shozvs  us  the  special  importance  that  must  be  attached 
to  evolutions  performed  in  succession;  indeed,  with  this  method. 
after  having  changed  course  on  the  initial  alignment  and  while  the 
ships  are  changing  direction  successively  in  order  to  arrange  them- 
selves on  the  new  alignment,  if  it  is  discovered  that  the  said  new 
alignment  is  not  salisiactory,  the  leading  ship  can  change  course, 
causing  itself  to  be  followed  in  succession  in  order  to  form  another 
alignment.  Hence,  evolutions  performed  in  succession  do  not 
require  prevision  of  the  tactical  situation  at  the  end  of  the  evolu- 
tion in  the  same  degree  in  which  such  prevision  is  required  by  the 
method  of  oblique  courses. 

Between  two  fleets  opposing  each  other  which  at  any  given 
instant  may  have  alignments  equally  inclined  to  the  line  joining 
their  centers,  differences  may  be  created  by  the  following  causes: 

1st.  Difference  of  speed;  in  fact,  with  equality  and  simultaneity 
of  maneuvering,  the  swifter  party  can  deploy  a  greater  number  of 
ships. 
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2d.  Difference  in  the  length  of  the  aiignmertts;  when  they  are 
of  the  same  kind  (simple  or  double). 

3d,  Delay  in  the  execution  of  the  counter  movement. 

This  being-  the  case,  of  the  two  adversaries,  we  will  say  that  the 
better  maneuvcrer  is  the  one  that  has  the  greater  speed  when  the 
two  alignments  have  equal  lengths,  or  that  has  the  shorter  align- 
ment when  the  speeds  are  equal. 

It  is  easy  to  admit  that,  for  the  party  that  is  the  worse  maneu- 
vcrer— ^which  wc  will  indicate  by  N — it  is  well,  on  sighting  the 
enemy,  to  assume  an  alignment  normal  to  the  line  joining  the  cen- 
ters (the  fundamental  position),  while  for  the  party  A,  the  better 
maneuverer,  it  may  be  well  to  assume  a  different  alignment. 

In  short,  let  us  suppose  that,  in  this  last  case,  the  worse  maneu- 
verer does  not  assume  an  alignment  in  the  fundamental  position, 
but  contents  himself  with  keeping  an  alignment  equivalent  to  that 
of  the  enemy.  By  virtue  of  his  better  maneuvering  qualities,  the 
party  A,  on  coming  into  offensive  contact,  can  assume  an  align- 
ment in  the  fundamental  position  with  greater  celerity  than  the 
enemy,  or  can  acquire  an  advantageous  initial  position. 

The  interest  that  the  better  maneuvering  party  may  have  in 
assuming  an  alignment  different  from  the  nonnal  to  the  line  join- 
ing" the  centers,  lies  in  the  probability  of  leading  the  enemy  into 
error. 

Two  cases,  then,  may  present  themselves  to  the  better  maneu- 
vering party  A:  ist,  the  enemy's  alignment  is  not  in  the  funda- 
mental position :  2d,  the  enemy's  alignment  is  in  said  position. 

In  the  first  case,  it  is  well  for  the  party  A  to  assume,  on  sighting, 
an  alignment  equivalent  to  that  of  the  enemy,  changing  it  at  an 
opportune  moment  in  order  to  be  in  an  advantageous  position  on 
coming  into  offensive  contact. 

In  the  second  case,  it  is  clear  that  the  greater  the  amount  of 
maneuvering,  the  more  A  can  draw  advantage  therefrom.  In 
other  words,  it  is  well  for  A  to  move  toward  one  of  the  extremi- 
ties of  the  enemy's  line,  obliging  him  to  maneuver  in  his  turn  in 
order  to  keep  himself  in  the  fundamental  position;  in  this  way  A 
can  make  an  advantageous  entry  into  the  zone  of  fire.  The  coun- 
ter movements  of  :V  will  naturally  be  inspired  by  the  idea  of  not 
allowing  the  enemy  to  arrive  at  firing  distance  in  a  superior  posi- 
tion ;  and  for  this  purpose  he  must  have  recourse  to  changes  of 
bearing,  keeping  the  enemy  abaft  the  beam.    Under  such  condi- 
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tions  each  of  the  adversaries  will  seek,  in  maneuvering,  to  lose  the 
least  ground  possible  in  the  direction  of  the  advantageous  course, 
unless  they  are  so  near  to  the  distance  for  opening  fire  that  they 
must  seek  rapidity  of  evolution  above  everything  else. 

On  the  basis  of  what  has  been  said,  we  must  hold  that  unless 
one  of  the  parties  is,  to  a  certain  extent,  passive,  the  phase  of  con- 
tact out  of  range  will  be  a  phase  of  active  maneuvering,  and  will 
produce  differences  in  the  initial  conditions  of  position  on  the 
establishment  of  offensive  contact.  In  the  following  chapter  we 
shall  see  how  this  initial  situation  may  affect  the  tactical  maneu- 
vering. 

* »  / 

/ 

\       / 

\    / 

\ 


Fig.  34. 

57.  Independent  Groups  in  Contact  out  of  Range. — The  break- 
ing up  into  groups,  already  alluded  to  in  section  20,  appears  to  be 
opportune  as  regards  maneuvering,  for  the  following  reasons : 

1st.  The  duration  of  an  evolution  of  a  compact  fleet  is  pro- 
portional to  the  length  of  the  alignment  with  equality  of  form  of 
the  latter. 

2d.  By  placing  the  swiftest  divisions  at  the  extremities  of  a  line, 
as  has  been  said  in  this  chapter,  the  utilization  of  their  speed  may 
be  obtained,  but  only  in  some  special  case.  Tn  maneuvering  by 
independent  groups  \vc  may,  on  the  other  hand,  tend  to  draw  the 
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maximum  return  from  the  maneuvering  qualities  of  each  group, 
in  a  continuous  manner,  when  each  of  them  is  sufficiently  homo- 
geneous as  regards  speed. 

Let  us  now  consider  the  maneuvering  of  a  fleet  formed  by  two 
independent  groups,  opposed  to  a  compact  fleet,  in  contact  out  of 
rang'C  ;  bearing  in  mind  that  we  have  already  recognized  the  neces- 
sity, in  ofFensive  contact,  of  avoiding  the  echeloning  of  groups  in 
distance. 

Tbe  speed  of  a  fleet  being  determined  by  that  of  its  slowest 
unit,  it  is  necessary  to  distinguish  two  cases : 

T.  Each  of  the  independent  groups  has  a  speed  superior,  or  at 
least  equal,  to  that  of  the  party  that  remains  compact. 

II.  One  of  the  independent  groups  has  a  speed  inferior  to  that 

of  the  enemy's  fleet. 

Under  the  first  hypothesis,  if  the  forces  that  maneuver  by  groups 

sufficiently  understand  each  other,  so  that,  although  independent, 
ey  may  rely  upon  maneuvering  in  a  co-ordinate  way.  from  the 

maneuvering  by  groups  the  abovcmentioned  advantages  may  really 

be  hoped  for,  although  the  enemy  maneuvers  well.  A  group  will 
maneuver  so  as  to  be  at  the  same  distance  from  the  enemy's  center 
as  the  regulating  group,  keeping  the  most  opportune  alignment 
according  to  the  rules  already  established.  Although,  with  regard 
to  the  momentary  positions,  an  inferiority  of  conditions  for  the 
compact  fleet  does  not  exist — as  we  have  pointed  out  already — 
still  we  must  hold  that  it  may  result  in  practice,  because  the  com- 
pact fleet  is  the  poorer  maneuverer. 

In  the  second  case,  in  order  to  discover  the  dangers  of  breaking 
up  into  groups,  it  is  necessary  to  suppose  that  the  enemy  maneu- 
vers in  the  way  that  is  best  for  him.  Let  Cs.  C\'  and  C"  be  re- 
spectively the  positions  of  the  centers  of  the  party  N  that  remains 
compact,  and  of  the  groups  A'  and  A"  into  which  the  party  A  is 
divided.  The  sjjeed  Fn  of  the  party  A''  is  greater  than  the  speed 
VJ  of  the  gnDup  A'.  From  what  was  demonstrated  in  Chapter  I, 
it  readily  results  that  if  A^  follows  a  course  Cn-V.  such  that  the 
polar  bearing  XCsCJ   is  equal  to  or  greater  than  90"+ arc 

sin  ^*  •  t^€  distance  C^Ck  continually  increases,  whatever  may 
be  the  course  of  A',  because  this  is  the  case  in  which  for  the 
slower  party,  the  problem  of  approach  admits  of  no  solution. 
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This  said,  it  is  clear  that  the  course  of  .V  may  be  such  as  to 
avoid  the  approacli  of  A',*  producing  at  the  same  time  the  removal 
of  A^  toward^". 

Under  such  conditions,  if  offensive  contact  is  brought  about,  it 
will  be  between  the  compact  party  and  one  of  the  groups  of  the 
other  combatant ;  and  in  order  properly  to  understand  why,  in 
such  case,  .4  has  not  the  advantage  in  maneuvering  power  alhidcH 
to  in  the  hypothesis  previously  discussed,  it  is  well  to  reflect  that, 
if  the  course  of  A"  is  favorable  to  the  approach,  the  party  N, 
given  its  presumable  superiority  with  respect  to  such  group,  has  to 
trouble  itself  about  the  .alignment  in  a  much  smaller  degree  than 
would  be  required  against  an  adversary  of  superior  or  equal 
strength. 

These  considerations  suffice  for  concluding : 

1st.  The  necessary  condition  for  breaking  into  independent 
groups  is  that  each  group  shall  have  a  speed  not  inferior  to  that 
of  the  enemy*s  fleet. 

2d,  When  the  enemy  is  broken  up  into  independent  groups,  and 
one  of  his  groups  has  a  speed  inferior  to  that  of  our  total  force, 
the  conduct  of  our  force  must  be  conformed  to  the  rule  of  moving 
in  the  direction  of  the  swifter  group,  thus  avoiding  the  nearer  ap- 
proach of  the  slower  group. 

*Thc  course  of  X  must  naturally  be  established,  taking  into  account  the 
length  of  tlic  fomiation ;  tbat  is  to  say,  it  must  l)C  the  most  opportune  for 
the  ship  that  conld  most  easily  he  approached  by  .4'.     (Author's  note.) 
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CHAPTER  IV. 
Tactical  Maneuvers. 

58.  \Iatteurers  in  Column  of  Vessels. — As  has  been  pointed  out 
section  48.  the  fundamental  conditions  which  the  tactical  maneu- 
vers ought  to  sati.*ify  are  the  following:  ist,  not  to  disturb  the 
firing;  2d,  allow  the  immediate  and  continuous  adaptation  of  the 
proper  maneuver  to  that  of  the  enemy,  each  ship  imitating  the 
movements  of  the  guide  ship  as  a  directive. 

Tt  is  clear  that  the  simplest  tactical  maneuver  that  has  the  requi- 
itcs  enumerated,  and  which  permits  of  keeping  the  fleet  perfectly 
ordered,  is  the  one  performed  in  succession  in  column  of  vessels. 
For  these  reasons  the  importance  that  is  generally  attributed 
the  column  of  vessels  is  justified.  It  is  well  to  note,  however, 
lat,  conformably  to  the  idea  several  times  repeated,  a  line  of 
tnduct  contrary  to  the  spirit  of  modern  tactics  and  binding  one 
a  fixed  formation  could  be  followed ;  and  so,  when  there  is  a 
[uestion  of  the  column  of  vessels,  it  is  generally  to  be  understood 
tat  we  do  not  refer  to  the  ships  in  that  formation  keeping  the 
tcourse  constant  for  long  intervals,  but  it  is  implicitly  the  idea  that 
the  course  of  the  leading  ship  is  generally  changeable  in  a  slow 
but  continuous  manner,  conformably  to  the  standards  established 
for  an  isolated  ship;  hence  we  refer  to  maneuvering  in  column  of 
vessels  rather  than  to  the  formation  of  that  name. 

Such  maneuvering  appears  the  more  worthy  of  consideration 
inasmuch  as  the  adversaries  in  the  recent  Russo-Japanese  War 
confined  themselves  to  it ;  its  importance  is  incontrovertible,  owing 
to  the  fact  that  it  requires  the  minimum  amount  of  preparation 
on  the  part  of  the  commander;  so  that  it  is  indispensable  to  adopt 
jt  when  one  has  at  his  disposal  forces  that  have  had  but  little  drill ; 
but  outside  of  this  case,  it  is  well  to  put  the  prejudicial  question, 
asking  ourselves  if  the  said  form  of  maneuvering  is  always  advis- 
able, so  that,  admitting  its  simplicity,  wc  may  excuse  ourselves 
from  studying  other  forms. 

Against  an  enemy  in  column  of  vessels,  the  criteria  established 
in  section  15  for  the  selection  of  ships  upon  which  to  concentrate 
the  fire,  must  be  supplemented  by  taking  also  into  account,  besides 
the  firing  distance,  the  disorder  that  is  produced  in  the  enemy's 
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formation  by  oblig^infj"  one  ship  to  fall  out  of  the  line  rather  than 
another.  The  advisability  of  each  elementary  alignment  concen- 
trating its  offense  on  the  leading  ship  of  the  corresponding  divi- 
sion of  the  enemy  rather  than  on  the  rear  ship  is  evident,  unless. 
in  firinp  on  the  rear  ship,  it  is  possible  to  carrj'  on  the  firing  at 
shorter  distances.  It  is  apparent,  then,  that,  as  between  tivo  ad- 
versaries in  eolumn  of  zu-sseh  with  eourses  f>aratlel  and  in  the 
same  direction,  the  advantageous  position  must  be  held  to  be  the 
one  farther  advanced  in  the  direction  of  the  course. 


Fig.  35. 


Let  us  consider  the  hypothesis  that  the  fleets  opposing  eaa 
other,  both  in  column  of  vessels,  have,  in  offensive  contact,  align- 
ments in  the  fundamental  tactical  position.  From  what  has  just 
been  said  in  regard  to  concentration,  if  neither  of  the  adversaries 
desires  to  change  the  distance,  they  will  maneuver  in  such  fashion 
that  their  respective  center  ships  may  have  courses  perpendicular 
to  the  line  joining  the  centers,  and  that  each  may  steer  in  the 
direction  toward  which  the  enemy  is  moving.  Having  alignments 
of  the  same  length,  in  order  to  apply  this  criterion  the  two  adver- 
saries move  initially  with  courses  parallel  and  in  the  same  direc- 
tion, and  the  corresponding  ships  of  the  two  lines  will  have  each 
other  mutually  bearing  abeam. 

If  a  difference  of  speed  exists  between  the  two  advert^aries.  the 
swifter  party  will  gain  in  the  direction  of  the  course,  thus  tending 
to  acquire  an  advantageous  position. 
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It  is  evident  Ihat  each  of  the  two  adversaries  will  seek  to  maneu- 
ver in  order  to  keep  itself  in  the  fundamental  position.  Fig.  35 
shows  such  an  object  attained ;  the  centers  of  the  alignments  have 
each  other  constantly  bearing  abeam.  The  alignments  are,  as  we 
already  know,  concentric  circumferences;  the  ratio  of  their  radii 
is  equal  to  the  ratio  of  their  speed,  and  the  radius  of  the  inner 


circiunference  is  expressed  by 


r  being  the  distance  be- 


—  I 


twccn  the  centers,  l\  and  Kb  the  respective  speeds  (Fa  >Kii). 


Fig.  36. 


The    figure   corresponds   to    the    hypothesis   r=6ooo   meters, 
=  1.5  for  the  usual  interval  of  500  meters  between  ships.    As 


l\ 


Vn 


shown  by  this,  the  situations  of  the  two  adversaries  may  be  con- 
sidered as  equivalent ;  so  much  the  more  so  if  the  speed  ratio  is 
inferior  to  the  one  supposed. 

A  situation  nearly  like  the  one  indicated,  and  which  is  often  dis- 
cussed by  the  students  of  tactics,  is  realized  when  the  two  leading 
vessels,  steering  by  sight  vane,  mutually  keep  each  other  bearing 
abeam ;  the  radii  of  the  circumferences  are  still  those  abovemen- 
tioned,  with  the  difference,  however,  that  in  this  case  r  is  the  dis- 
tance between  the  leading  ships. 

in 
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There  is  thus  produced  the  tactical  situation  of  Fig.  36,  which 
must  be  held  to  be  advantageous  for  the  swifter  fleet  for  the  fol- 
lowing reasons:  1st,  the  center  of  such  fleet  is  removed  forward  M 
of  the  beam  of  the  enemy's  center ;  2d,  the  alignment  of  the  said  ^ 
fleet  is  concave,  while  that  of  the  other  is  convex,  which  causes 
it  to  befall  that  some  ship  docs  not  present  a  sector  of  maximum 
offense.     Such  advantages  increase  with  the  diminution  of  the  ■ 

distance  and  with  the  increase  of  the  ratio  ^v*  . 

With  the  supposed  data,  as  the  firing  distances  marked  in  the 
figure  show,  the  swifter  fleet  has  a  sensible  advantage;  but  the 

value    ^*  =  1*5  is  certainly  greater  than  those  that  are  realized  in 

Kb 

practice;  we  may,  therefore,  affirm  that,  in  general,  by  making 
the  abovemcntioncd  maneuver,  the  two  adversaries  are  in  equiva- 
lent tactical  sititations  which  will  remain  stationary.  Since  the 
situation  of  the  fleets  is  comparable  to  that  of  two  single  ships 
opposing  each  other  and  which  constantly  present  the  beam  to  each 
other,  by  analogy  with  what  we  said  in  Giapter  II,  we  cannot 
hold  it  to  be  rational. 

We  are  thus  in  condition  to  affirm  that,  against  an  enemy  maneu- 
vering in  column  of  vessels,  we  may  not  presume,  by  imitating 
him.  to  acquire  an  advantageous  tactical  position,  even  if  we  pos- 
sess a  notable  advantage  in  speed,  unless  ive  have  also  a  notably 
shorter  line.  Indeed,  Figs.  35  and  36  show  how  two  adversaries 
that  present  to  fire  sides  of  opposite  names  may  be  in  equivalent 
positions;  it  happens  analogously  between  two  adversaries  who 
are  in  fundamental  position  in  column  of  vessels,  with  courses 
parallel  but  in  opposite  directions,  each  of  whom  changes  direction 
in  succession  with  intent  to  assume  an  advantageous  position.  In 
this  case  the  alignment  of  the  slower  party  also  turns  its  concave 
side  to  the  enemy. 

It  is  readily  seen  that,  for  changing  the  distance,  maneuvering 
in  column  of  vessels  is  hardly  advisable.  For  such  purpose,  let 
us  consider  tlie  ships  of  an  elementary  alignment  that  concentrate 
their  fire  on  one  of  the  enemy's  ships.  In  order  that  the  concen- 
tration may  be  possible,  it  is  necessar>'  for  the  ship  nearest  the 
said  enemy's  ship  to  have  it  bearing  in  a  direction  near  the  beam ; 
sufficiently  near,  at  least,  to  allow  the  most  distant  ship  to  fire  in  a 
limit  direction  of  a  sector  of  maximum  offense. 
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Let  us  refer  to  what  we  noted  in  section  37  concerning  the 
radii  of  curvature. 

If  the  tA\'o  adversaries  expose  to  fire  sides  of  opposite  names, 
the  radius  of  curvature  of  the  track  described  by  the  party  that 
maneuvers  in  column  of  vessels  is  necessarily  very  great,  and 
hence  the  track  may  practically  be  considered  rectilinear  for  a 
segment  of  a  length  equal  to  that  of  an  elementary  alignment. 

This  being  the  case,  solving  the  triangle  formed  by  the  align- 
ment and  the  two  Unes  joining  its  extremities  with  the  said 
enemy's  ship,  it  is  perceived  that  if,  for  example,  the  sectors  of 
maximum  offense  extend  to  45'  from  the  beam;  the  nearest  ship 
must  hold  the  said  enemy's  ship  by  sight  vane  in  a  direction  at 
least  60'  from  the  longitudhial  axis.  In  such  case,  the  shifts 
maneuvering  in  succession  in  column  of  vessels  are  in  the  condi- 
iicn  of  a  single  ship  whose  sectors  of  maximum  offense  do  not 
extend  farther  than  70"  from  the  beam;  or,  maneuvering  in  suc- 
cession, one  may  not  generally  rely  upon  controlling  the  develop- 
ment of  the  action. 

When  the  two  adversaries  present  to  fire  sides  of  the  same 
name,  the  radii  of  curvature  are  greatly  reduced ;  but,  even  if  tlie 
concavity  of  the  alignment  toward  the  enemy  is  sufiFicient  to  annul 
the  abovementioned  inconvenience,  it  docs  not  do  away  with  the 
fact  that  the  alignment  of  the  party  that  maneuvers  in  succession 
is  inclined  to  the  line  joining  the  centers;  while,  if  the  enemy's 
alignment  is  in  fundamental  position,  it  is  obvious  that  he  can 
oppose  changing  the  distance  by  opportunely  inclining  his  ships  on 
the  alignment.* 
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♦  Whoever  wishes  to  study  the  question  in  a  theoretically  more  exact 
way  may  profit  by  the  knowledge  of  the  following  theorem :  Tf  two  ships 
steer  keepinpf  themselves  on  constant  polar  bearings,  not  only  is  the  indi- 
cator of  relative  movement  an  equiangular  spiral,  as  wc  have  already  had 
occasion  to  mention  (see  note  to  section  36),  but  the  tracks  actually  fol- 
lowed hy  the  two  ships  are  also  equiangular  spinils  which  arc  inclined  at 
the  fame  angle  with  the  radius  vectors  leading  from  the  pole  which  is 
common  to  both.  The  angle  of  incUnation  of  the  spirals,  adopting  the 
usual  symbols,  is  given  by  the  formula 

. /'Vsin  tf— /'*  sin  « 

^^  •—  Kb  cos'*>- Ki  cos  n  " 

It  results  from  this  that,  if  one  of  the  two  ships  is  followed  by  others 
in  succession,  the  alignment  is  on  an  arc  of  an  equiangular  spiral. 

IJeutenant  L.  Tonta  has  occupied  himself  with  this  theorem  in  a  valu- 
able article  in  the  Rivista  Marittima  of  March,   1901.     The  question  has 
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Hence.  maneuvering  in  succession  may  lead  to  a  disadvanta- 
geous situation;  it  lessens  the  capacity  for  tactical  initiative,  be- 
cause in  adopting  it  we  are  obliged  to  change  the  alignment,  when 
all  that  is  necessary  is  a  change  of  course. 

Evidently,  the  inconveniences  of  the  column  of  vessels  are  in- 
creased with  a  composite  alignment ;  that  is  to  say,  the  greater  the 
number  of  ships  that  follow  the  leading  ship. 

The  advisability  of  having  the  ships  inclined  to  the  alignment 
has  been  alluded  to.  In  general,  the  idea  of  keeping  the  alignment 
constant  for  considerably  long  intervals  of  time,  changing  the 
inclination  of  the  ships  to  it  according  to  need  by  means  of  simul- 
taneous changes  of  course,  does  not  seem  acceptable,  because  this 
may  permit  an  adversary  who  maneuvers  in  column  of  vessels  to 
take  advantageous  positions ;  this  means,  opposing  a  rigid  align- 
ment to  another  eminently  flexible  ;  and,  for  simultaneous  changes 
of  course,  signals  are  rendered  necessary. 

It  would,  therefore,  seem  advisable  to  establish  maneuvering  in 
column  of  vessels  as  normal,  yet  not  excluding  fighting  on  lines 
of  bearing  because  of  the  simultaneou'^  changes  of  course  that 
may  eventually  be  required ;  but  the  defects  which  we  have  recog- 
niied  as  attributable  to  maneuvering  in  column  of  vessels  lead  us 
to  seek  a  better  system. 

Maneuvering  by  simultaneous  changes  of  course  presents  the 
aforesaid  inconveniences  when  the  changes  are  intermittent ;  but 
we  have  already  alluded  (section  17)  to  a  form  of  alignment  (at 
equidistant  positions)  which  appears  susceptible  of  being  main- 
t^Dcd  in  fundamental  position ;  let  us  seek  to  develop  this  idea  by 
procuring  the  elimination  of  the  inconveniences  of  maneuvering 
81  column  of  vessels  without  falling  into  that  of  rigidity  of 
iGgnment. 

We  propose  to  see  whether  it  is  allowable  to  hold  as  normal  the 
iver  known  as  keeping  the  alignment  at  equidistant  posi- 
h4ving  recourse  to  the  column  of  vessels  as  a  transitory 
lacmfttkm  for  the  evolutions. 


AsmsMd  in  France  in  divers  arltclcf  published  in  the  years   1875, 

tf^  i8fito  m  the  Rrt-uf  Maritime;  the  results  of  these  studies  are  set 

I  Chapter  U  of  .Vfawur/  pratique  de  Cinematique  navaU  by  Comdr. 

Ift   ^f^  <e905>.    In  practice,  hmvever.  for  the  length  of  the  alignment. 

MvaUr  spiral  may  be  considered  as  an  arc  of  a  circle  the  radius 

^'^  fiTOi  by  formula  (n)  of  Chapter  I.     (Author's  note.) 
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Such  imfx)rtance  as  a  transitory  formation  may  be  admitted 
without  further  argument,  observing  that,  if  it  is  necessary  notably 
10  change  the  alignment,  the  evolution  must  be  such  as  not  to 
render  perilous  the  effects  of  an  erroneous  prevision  of  the  tac- 
tical situation  at  its  end ;  or,  at  such  a  moment,  it  is  best  to  be  in 
column  of  vessels.  The  evolutions  that  we  must  examine  for  the 
change  of  alignment  in  offensive  contact  are  thus  reduced  to  that 
performed  in  successioti  and  those  based  upon  wheeling  the  column 
of  vessels  (section  53). 

59.  Maneuvering  at  Equidistant  Position. — By  virtue  of  what 
we  said  in  section  17,  an  elementary  alignment  opposed  to  another 
may  practically  be  considered  an  arc  of  a  circle  having  its  center 
at   the  center  of  the  enemy's  alignment,  when,  an  extreme  ship 


Fig.  37- 


being  taken  as  the  regulator,  every  ship  is  in  a  position  such  that 
the  angle  between  the  line  joining  it  with  the  adjacent  ship  in  the 
direction  of  the  regulator  and  the  line  joining  it  with  the  afore- 
said enemy's  center,  is  90°. 

Supposing  the  ships  to  be  on  such  an  alignment,  we  propose  to 
study  the  maneuvering  that  permits  of  maintaining  it. 

Let  us  consider  two  adjacent  ships  A  and  A'  (Fig.  37)  of  an 
alignment  at  positions  equidistant  from  N^^  having  as  a  radius 
the  distance  r:  the  angle  AA'N^  being  90°.  Let  us  indicate  by  d 
the  distance  AA'  and  by  e  the  angle  AN^A* ;  we  then  have 

sin  e=  — . 

r 

Let  a  and  a  be  the  polar  bearings  on  which,  at  the  instant  under 
consideration,  the  respective  ships  A  and  A'  hold  N^ ;  these  bear- 
ings being  counted  from  the  bow.     If  6  is  the  polar  bearing  on 
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which  A  is  held  by  iV^  (counted  from  the  stem),  the  analogous 
bearing  for  A'  could  be  ^-f-c  or  9—€.  We  will  indicate  by  K,  V 
and  Ftt  the  respective  speeds  of  A,  A'  and  Nq. 

Let  us  note  first  of  all  that  if  there  exists  the  relations 

Fsino=J^N  sin  $, 

the  indicator  of  movement  of  A  with  respect  to  N^  is  given  by  the 
joining  line  AM^^;  and  hence,  in  order  to  preserve  the  alignment 
in  the  fundamental  position,  the  ship  A'  (and,  more  in  general,  the 
ships  of  the  alignment  opposed  to  A'o)  must  keep  the  course  and 
speed  of  A, 

While  not  excluding  the  possibility  that  the  conditions  just  men- 
tioned  may  be  realized  in  practice,  it  is  readily  seen  thai  this 
method  with  uniform  speed  and  course  cannot  be  held  to  be  gen- 
eral, because  it  is  not  logical  to  establish  the  aforesaid  relation  as 
a  necessary  condition ;  let  us,  however,  seek  to  determine  the 
criteria  for  maneuvering  at  equidistant  positions  in  a  way  that  may 
permit  the  maximiun  freedom  of  execution.  Let  us  see  if  it  is 
acceptable  to  carry  out  the  maneuvering  by  the  two  following 
methods : 

1st.  At  uniform  speed;  that  is  to  say.  with  the  ships  A  and  A* 
maneuvering  at  the  same  speed  F  which,  in  general,  naturally 
requires  different  sight-vane  angles  a  and  o'. 

2d.  IVith  a  uniform  si^i^ht-rfane  angle,  which  ordinarily  requires 
that  the  ships  A  and  A'  have  different  speeds  K  and  V. 

In  both  cases  the  ships  of  the  A  party  must  move  in  such  a  way 
that,  in  the  time  dt,  they  may  have  the  same  change  dr  in  the  dis- 
tance from  A'd-  If  we  wished  to  calculate  the  unknown  values  a' 
and  y*  it  would  then  suffice  to  apply  the  fundamental  tactical 
relation.    Thus,  for  the  method  at  a  uniform  speed,  we  have 

KnCOS  $—J'  C0Sa—VfiCOs{$±t)  —  K  COS  a'.  (l) 

Naturally,  when  the  value  of  cos  a  supplied  by  this  formula  is 
Dot,  in  absolute  value,  less  than  unity,  it  means  that  the  method  is 
not  applicable. 

For  the  other  method,  in  the  foregoing  relation  it  would  be 
accessary  to  put  V  cos  a  in  place  of  V  cos  a' ;  in  other  words,  we 
sav  that  the  value  of  K'  must  satisfy  the  condition 

rCOSa=KcOSa',  (2) 

it  IS  necessary'  to  introduce  the  value  of  cos  a  obtained 
UK 
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pplying  these  methods,  evidently  the  distance  AA*  does  not 
remain  invariable. 

In  order  to  fix.  these  ideas,  let  us  consider  the  simplest  hy- 
pothesis, which  is  that  of  a  stationary  enemy.    Putting",  in  fonnula 
(i).  Fn=o.  we  have  o'  — o;  which,  introduced  into  formula  (2), 
gives  V'—V;  hence,  in  the  particular  case  to  which  we  now  refer, 
the  two  methods  just  mentioned  are  combined,  the  ships  being 
able    to   maneuver    with   uniform    speed    and   sight-vane   angle. 
Against  a  low  fort,  or  a  ship  at  anchor,  such  maneuvering  may  be 
opportune,  because  it  permits  the  ships  of  a  homogeneous  division 
to  keep  the  enemy  bearing  in  a  direction  of  maximum  utilization. 
We  may,  then,  in  a  very  simple  way.  extend  the  rules  estab- 
lished for  maneuvering  an  isolated  ship  to  the  maneuvering  of  a 
division;  because  such  rules,  in  the  case  of  a  stationary  enemy, 
evidently  lead  to  maneuvering  at  a  limited  distance,  keeping  the 
enemy  bearing  in  directions  of  maximum  utilization  alternately 
forward  of  and  abaft  the  beam. 

In  such  case  the  joining  lines  AN^^  and  ^W^  both  revolve 
through  the  same  angle,  because  formula  ( 10)  of  Chapter  I 
*  section  ^^'j^y  becomes 

d*i V  sin  g 

dt   ~       r       ' 

The  angle  c  under  which  the  ships  A  and  A'  are  seen  from  A'„ 
thus  remains  invariable:  therefore,  when  the  radius  of  the  equi- 
distant alignment  passes  from  a  value  r^  to  a  value  r,,  the  distance 
AA*  changes  from  a  value  d^  to  d^ ;  and  there  is  realized 

both  the  members  of  the  equation  being  equal  to  sin  e.  Conse- 
quently, if  r,  and  r^  are  respectively  the  superior  and  inferior 
limits  between  which  it  is  predetermined  to  maintain  the  distance 
from  the  enemy  A^,,,  when  the  maneuvering  is  begun  at  the  supe- 
rior limit  of  the  fighting  distance  it  is  necessary  that  the  distance 
tf,  between  ships  be  established  as  somewhat  greater  than  the 
allowable  minimum,  remembering  that  during  the  maneuvering  it 

will  be  reduced  to  d^.    When,  as  generally  happens,  the  ratio  — ?■ 

''1 
is  not  inferior  to  -j^,  it  might  seem  opportune  to  establish  for  d, 
the  value  that  is  ordinarily  assumed  as  the  normal ;  and  this  in 
conformity  with  what  is  said  in  the  preceding  chapter  concerning 
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the  diminution  of  the  distance  allowable  during^  the  evolutions. 
It  is  clear,  however,  that  in  every  tactical  matieuver  this  tolerance 
may  obtain  within  narrower  limits ;  thus,  in  the  special  case  that 
we  are  considering^,  it  is  necessary  to  remember  that,  at  the  instant 
at  which  the  ships  find  themselves  at  the  minimum  distance,  they 
must  execute  a  simultaneous  change  of  course  in  order  to  bring 
the  enemy  to  bear  abaft  the  beam  ;  it  is.  therefore,  well  to  establish 
that  the  normal  distance  between  ships  shall  he  realized  for  the 

mean  distance  ^t!^  from  the  enemy,  rather  than  for  the  maxi- 
mum distance  r,. 

For  example,  supposing  the  limits  between  which  it  is  desired 
to  keep  the  firinp  distance  to  be  10.000  meters  and  7000  meters, 
and  the  normal  distance  between  ships  to  be  500  meters;  to  the 
end  that  the  latter  may  correspond  to  the  mean  distance  (8500 
meters)  from  the  enemy,  it  is  necessary  for  the  ships,  when  they 
begin  the  action  at  the  distance  of  10,000  meters,  to  have  an  inter- 
val between  them  of  600  meters ;  and,  by  reason  of  the  maneuver- 
ing, at  the  limit  of  the  approach  it  will  be  400  meters;  which  will 
always  be  sutficient. 

Such  an  amount  of  oscillation  ( 100  meters  more  or  less  than  the 
normal  distance)  is  allowable  even  against  an  enemy's  fleet  in 
motion;  and  in  fact  it  is  well  to  observe:  ist.  That,  theoretically, 
every  increase  in  length  of  the  alignment  constitutes  a  disadvan- 
tage of  position  ;  however,  as  we  have  already  observed  in  Chapter 
III  of  Part  I,  if  the  difference  in  length  between  two  opposing 
alignments  is  500  or  1000  meters,  it  may  be  held  to  be  neglig^ible 
in  practice,  because  only  a  small  part  of  it  affects  the  conditions 
of  position.  2d.  The  normal  distance  between  ships  must  of  neces- 
sity be  established  as  somewhat  greater  than  the  minimum  which 
confers  safely  of  maneuvering. 

Without  doubt,  then,  we  may  affirm  that,  having  regard  to 
maneuvering  at  equidistant  positions  in  the  general  case  of  an 
adversary  in  motion,  it  is  well  to  be  governed  by  the  following 
rules:  ist,  watch  the  variations  of  the  distance  between  ships, 
with  the  understanding  that  these  variations  are  to  be  kept  within 
sufficiently  narrow  limits ;  2d,  it  is  well  that  the  distance  between 
ships  at  the  limit  of  offensive  contact  should  be  somewhat  greater 
than  the  normal. 
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This  being  established,  we  make  the  following  reflections: 

The  method  at  uniform  speed  is  natural!}^  that  which  at  first 

sight  appears  to  be  preferable ;  but  it  may  possibly  lead  to  varying 

the  distance  between  ships  beyond  the  desired  limits.    On  the  other 

hand,  the  method  with  a  uniform  sight-vane  angle  might  require 

7/' 
a  ratio     y  differing  too  much  from  unity. 

Let  us  note  that,  for  the  maneuver  in  question,  the  ship  A',  in 
order  to  keep  the  speed  K,  should  keep  N^  bearing  at  an  angle  a\ 
while  the  polar  bearing  a  would  correspond  to  the  speed  K'; 
hence,  to  a  bearing  qj  intermediate  between  a  and  a,  there  will 
correspond  a  speed  J\,  intermediate  between  V  and  V;  or,  the 

ratio  -j  will  be  nearer  to  unity  than  --  . 

We  recall  further  that,  while  the  ship  Nq — from  which  it  is 
desired  to  keep  the  ships  of  the  alignment  at  equidistant  positions 
— is  the  one  that  occupies  a  central  position  in  the  enemy's  align- 
[ment,  the  ship  upon  which  ordinarily  it  is  best  to  concentrate  the 
»ffcnse,  is  an  extreme  ship  of  the  said  alignment.  It  results  from 
this  that  the  extreme  ship  of  our  own  alignment,  which  serves  as 
a  regulator,  must  keep  the  enemy's  ship  for  the  concentration  of 
fire  at  an  opportune  sight-vane  angle  which  will  be  established 
according  to  criteria  of  which  we  will  shortly  speak ;  the  polar 
bearing  of  iV,,  will  be  the  one  which  will  derive  as  a  consequence 
of  this.  If.  thus  far,  we  have  referred  to  the  polar  bearing  of  No, 
it  has  only  been  for  the  sake  of  simplicity  of  reasoning. 

The  criteria  sought  for  the  execution  if  the  maneuvering  at 
equidistant  positions  may  be  established  in  the  following  manner. 

Let  us  suppose  our  alignment  to  be  in  the  fundamental  position, 
and  that  the  ships  have  all  the  same  course,  so  that  they  are  on  a 
line  of  polar  bearing.  An  extreme  ship,  taken  as  a  regulator, 
keeps  the  enemy's  ship  for  the  concentration  of  fire  on  an  oppor- 
tune bearing,  and,  more  in  general,  maneuvers,  with  respect  to  the 
said  enemy's  ship,  in  a  way  conformable  to  the  criteria  determined 
upon  in  the  study  of  the  naval  duel;  thus  describing,  generally,  a 
curvilinear  track  with  a  g^eat  radius  of  curvature. 

Each  ship  continually  imitates  the  movatients  of  the  adjacent 
ship  in  the  direction  of  the  regulator  in  such  fashion  as  to  keep 
itself  in  the  position  from  which  may  result  the  angle  of  90**  be- 
tween the  line  joining  it  with  the  said  adjacent  ship  and  the  one 
joining  it  with  the  center  of  the  enemy's  alignment.    With  such 
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object  it  may  slightly  modify  its  course  with  respect  to  the  adja- 
cent ship,  but  within  a  limit  that  does  not  produce  too  notable 
variations  of  distance.  Such  limit  being  reached,  it  is  best  for  the 
said  ship  to  vary  the  speed  in  order  to  preserve  the  desired 
position. 

Briefly,  it  may  be  said  that  a  ship  must  imitate  the  movements 
of  the  adjacent  ship;  that  is,  keep  on  a  course  about  parallel  to  it, 
slightly  modifying  its  course  and  speed  in  order  to  satisfy  the  90° 
rule. 

Thus  the  way  to  carry  out  the  maneuvering  at  equidistant  posi- 
tions is  by  the  fusion  of  the  methods  before  alluded  to.  It  is  evi- 
dently well  to  ordain  that  the  regulating  ship  be  the  inner  one  on 
tlie  side  of  the  changes  of  course  necessary  for  steering  by  sight 
vane,  and  it  is  generally  advisable  for  the  said  ship  to  maintain  a 
speed  slightly  inferior  to  the  normal  speed,*  to  the  end  that  the 
maneuvering  may  be  facilitated  for  the  other  ships ;  or,  in  order 
to  increase  their  reserve  of  speed.  It  is  possible  that  the  reserve 
of  speed  of  the  other  ships  may  not  be  sufficient  for  maintaining 
the  alignment  in  fundamental  position ;  nevertheless,  it  is  easy 
to  see  that  the  most  rational  criterion  for  maneuvering  remains  as 
abovementioned ;  indeed,  in  such  case,  although  not  fully  attaining 
the  object  of  keeping  the  alignment  in  fundamental  position,  we 
approximate  to  it  as  nearly  as  possible. 

//  the  regulator  ship  develops  the  maximum  speed,  the  applica- 
tion of  the  prescribed  rule  causes  the  ships  to  change  course  in  a 
continuous  way  parallel  to  it ;  and  the  formation  becomes  a  line  of 
polar  bearing,  in  ivhich,  howei'cr,  the  bearing  may  be  slowly 
7;ariable,  the  ships  executing  continuous  but  very  slow  changes 
of  course  with  a  great  radius. 
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*  Aa  has  been  said  in  the  preceding  chapter  (section  49),  the  normal 
speed  is  inferior  to  the  evolutionary  speed  which  h  generally  the  maxi- 
mum speed  of  the  slowest  unit.  When  the  alig:nment  is  changed  by  wheel- 
ing the  column  of  vessels,  it  is  necessary  for  the  pivot  ship  to  reduce  its 
speed  to  one-half  of  the  evolutionar>'  speed ;  but,  in  the  case  of  maneuver- 
ing at  equidistant  positions,  the  reduction  of  the  speed  of  the  regulator  ship 
must  be  kept  within  restricted  limits,  enablinf;  the  speed  to  be  maintained. 
In  like  manner  to  that  of  limiting  the  reductions  from  the  maximum  to  a 
speed  inferior  by  four  or  five  knots — established  for  the  naval  duel — 
it  is  well  to  ordain  that  the  speed  of  the  regulator  ship  in  the  maneuver- 
ing under  consideration  shall  not  fall  more  than  three  knots  below  the 
normal  speed.     (Author's  note) 
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et  us  now  consider  a  composite  rectilinear  alignment ;  that  is 
to  say,  two  contiguous  elementary  alignments  placed  one  on  the 
prolongation  of  the  other,  or  an  angular  alignment.  It  is  clear 
that,  in  each  elementary  alignment,  it  must  be  sought  to  maneuver 
at  positions  equidistant  from  the  enemy's  corresponding  align- 
ment. One  of  the  elementary  alignments  acts  as  a  regulator ;  and 
the  extreme  ship  of  the  other  alignment,  adjacent  to  the  outer 
ship — with  respect  to  the  change  of  course — of  the  regulator 
alignment,  imitates  the  movements  of  the  latter,  modifying  its 
speed  in  the  manner  most  opportune  for  the  object  that  it  is 
desired  to  secure. 

From  the  foregoing  we  may  conclude: 

1st.  The  tactical  maneuvering  to  be  held  as  normal  is  that  at 
equidistant  positions;  there  results  from  it  a  flexible  alignment, 
capable  of  being  adapted  in  a  continuous  manner  to  the  change- 
ableness  of  the  tactical  situation,  without  disturbance  to  the  firing. 

2d.  The  said  maneuvering  admits,  as  a  particular  case,  having 
a  constant  alignment,  in  which  an  extreme  ship  steers  with  the 
sight  vane  on  an  enemy's  ship,  and  the  others  imitate  its  move- 
ments, tending  to  keep  the  courses  parallel. 

3d.  The  type  of  maneuvering  just  indicated  presents  no  dan- 
gers, the  inner  ship  on  the  side  of  the  changes  of  course  being 
chosen  as  the  regulator,  and  the  said  changes  being  with  a  great 
radius  resulting  from  steering  by  sight  vane. 

60.  fnclination  of  the  Ships  to  the  Alignment. — Let  us  now  see 
what  conditions  must  be  satisfied  by  the  inclination  of  the  ships 
to  the  alignment,  to  the  end  that  it  may  be  possible  to  concentrate 
the  fire,  while  presenting  the  ships  in  the  most  opportune  manner 
as  regards  offensive  as  well  as  defensive  conditions. 

Let  A'',  (Fig.  38)  be  the  enemy's  ship  on  which  it  is  desired  to 
concentrate  the  fire,  and  A^Ar,  an  elenicntar>^  alignment  at  posi- 
tions equidistant  from  the  center  A'^^  o^  the  enemy's  alignment 
which,  in  the  figure,  is  supjwsed  to  be  in  the  fundamental  position  ; 
but  which,  naturally,  could  also  be  inclined  with  respect  to  the 
line  joining  the  centers. 

For  the  determination  with  which  we  are  now  occupying  our- 
selves we  may  hold  that  tiie  various  ships  of  A^A^  have  about  the 
same  course.  The  ship  A^,  which  is  at  the  extremity  of  the  align- 
ment nearest  to  A'",,  desires  to  bring  that  ship  to  bear  in  a  limit 
direction  of  a  sector  of  maximum  offense ;  it  might  do  this  by  hav- 
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ing  its  longitudinal  axis  *  in  the  direction  XX'  or  in  the  direction 
VV:  XX'  and  Vi"  being  symmetrical  with  respect  to  N^A^. 

It  is  clear,  however,  that,  in  the  case  of  VV,  the  other  ships  of 
the  alignment  would  have  A',  bearing  in  a  sector  of  minimum 
offense;  while  if  the  longitudinal  axis  of  A^  is  in  the  direction 
XX',  the  other  ships  can  have  jV,  bearing  in  a  direction  inside 
of  a  sector  of  maximum  offense.  Naturally  the  l)ows  of  the  party 
A  must  be  in  the  direction  AiX,  or  in  the  direction  -*i,A",  accord- 
ing as  A  desires  to  bring  the  enemy  to  bear  abaft  or  forward  of 
the  beam  ;  hence  it  is  well  to  reflect  that,  considering  the  sea  plane 
to  be  divided  into  two  parts  by  the  alignment,  the  bow  must  be 
toward  the  side  a^vay  from  the  enemy  ivhen  he  is  to  be  brought  to 
bear  abaft  the  beam,  and  toward  the  side  next  to  the  enemy  if  he 
is  to  be  brought  to  bear  forward  of  the  beam. 


N,  N 


Fig.  38. 

Let  us  now  consider  what  may  be  the  situation  of  the  party  A 
from  a  defensive  point  of  view.  In  order  to  fix  the  idea,  let  us 
suppose  that  the  party  N  is  also  in  the  fundamental  position,  but 
in  column  of  vessels ;  and  that  the  distance  is  6000  meters. 

The  A  party  will  possibly  concentrate  tlie  fire  on  Ni  or  on  N, ; 
and  if,  as  is  customary,  we  refer  to  an  alignment  of  six  ships  at 
intervals  of  500  meters,  the  ship  for  concentration  will  receive 
the  offense  in  a  sector  of  about  25°  couting  from  the  beam. 

This  being  the  case,  let  us  suppose  that  the  ships  of  the  A  party 
have  sectors  of  maximum  offense  with  amplitudes  of  45°  forward 
of  and  abaft  the  beam;  if  N  concentrates  his  fire  upon  -4,,  that 
ship  will  receive  the  offense  in  a  sector  included  between  directions 

•  In  referring  to  the  longitudinal  axis  we  consider  indiflferenlly  the 
hypothesis  that  N\  is  kept  forward  of  the  beam,  or  that  it  is  kept  bearing 
abaft  the  beam.     (Author's  note.) 
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Uiai  form  angles  of  from  20 **  to  45*  with  the  longitudinal  axis; 
if.  however,  the  fire  is  concentrated  upon  A 2,  that  ship  receives 
the  offense  between  directions  that  form  angles  of  from  20°  to 
4.5°  with  the  beam.  This  example  suffices  to  show  that  it  may  be 
advantageous  to  present  the  ships  iTiclined  to  the  alignment;  the 
fnore  so  as.  within  the  limits  of  distance  at  which  it  is  specially 
advisable  to  concentrate  the  fire  (section  14),  the  angle  A^N^A^ 
•wiU  have  a  value  smaller  than  the  one  under  consideration. 

In  case  of  the  distribution  of  the  fire  it  is  seen  a  fortiori  that 
it  may  be  adz-antagcotis  to  present  the  ships  inclined  so  that  eaeh 
ship  may  hat'e  its  corresponding  adversary  bearing  in  a  direction 
of  maximum  utilisation. 

It  is  to  be  noted  that,  when  the  A  ships  have  sectors  of  maxi- 
mum offense  that  extend  60°  forward  of  and  abaft  the  beam,  if 
the  regulator  ship  has  A\  bearing  in  a  limit  direction  of  a  sector  of 
maximum  offense — that  is  to  say.  only  30°  from  the  longitudinal 
axis — it  is  possible  that  some  ships  will  be  exposed  to  enfilading 
fire;  which  presents  no  disadvantages  at  the  maximum  firing  dis- 
tances (as  is  said  in  Chapter  T.  Part  J),  but  is  ordinarily  to  be 
avoided.  Hence  it  may  generally  be  established  that  the  polar 
bearing  on  which  the  regulator  ship  keeps  the  nearest  enemy's 
ship  by  sight  vane,  must  bear  some  relation  to  the  ivay  in  which 
the  enemy's  alignment  is  inclined  to  the  line  joining  the  centers, 
as  well  as  some  relation  to  the  criteria  concerning  the  direction 
of  maximum  utilization. 

61.  Evolutions  in  Simple  Alignment, — For  offensive  contact  we 
have  established  the  necessity  of  having  as  little  recourse  as  pos- 
sible to  evolutions ;  without,  however,  excluding  the  possibility  of 
being  obliged  to  do  so  in  case  one  cannot  succeed  in  keeping  the 
aligimient  in  a  position  sufficiently  near  the  fundamental  position. 

As  has  already  been  noted  (section  58),  the  proper  methods  for 
changing  the  alignment  are  limited  to  that  performed  in  succes- 
sion and  those  based  upon  wheeling  the  column  of  vessels.  In 
gen4^ral,  it  is  well  to  give  the  preference  to  the  first  method  on 
account  of  its  greater  simplicity,  and,  owing  to  the  possibility  of 
changing  an  evolution  in  progress,  adapting  it  to  the  counter 
movement  of  the  enemy.  It  results  from  this  that  the  other 
methods  abovemenlioned  can  usefully  be  employed  in  particular 
cases,  when  it  may  be  expected  to  secure  with  them  the  desired 
objects  in  a  considerably  shorter  time  than  would  be  required  by 
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tlie  evolution   performed  in   succession ;  and   this  without  too 
greatly  disturbing  the  firing. 

In  executing  tlie  wheel  with  the  speed  ratio  J  confonnably  to 
the  conclusions  of  section  ^^,  IV,  in  order  to  have  an  advantage  in 
rapidity  over  the  evolution  performed  in  succession,  the  angle  w, 
through  which  it  is  desired  to  change  the  alignment,  must  be  less 
than  30°.  or  than  60''  according  as  the  pivot  is  the  rear  ship  or 
the  leading  ship.  When  pivoting  on  the  ship  about  one-third 
from  the  head  of  the  column — as  results  from  the  table  in  section 
53 — there  is  also  an  advantage  in  rapidity  when  w  reaches  90**. 

From  what  has  been  said  in  this  chapter,  the  ships  will  gener-  ■ 
ally  be  inclined  to  the  alignment.    The  evolution  of  section  53,  II 
(which  can  be  executed  by  pivoting  on  the  rear  ship  or  on  the 
leading  ship)  permits  of  forming  a  column  of  vessels  inclined  at  ■ 
the  angle  u  to  the  actual  alignment,  without  need  of  changing 
course  together  on  the  said  actual  alignment  in  order  afterward  ^ 
to  execute  the  wheel.  ■ 

.  If  the  angle  «  is  within  the  limits  above  recorded,  and  if  the 
course  is  sitfficiently  near  the  one  required  for  the  evolution,  ivithin 
a  limit  such  as  to  permit  one  to  expect  but  little  disturbance  to  the  ■ 
firing,  the  evolution,  pivoting  on  the  rear  ship,  is  advisable  if  the 
course  inclines  toward  the  new  alignment,  or  on  the  leading  ship 
if  the  course  inclines  in  the  opposite  direction.  In  other  words,  fl 
if  a  is  the  polar  bearing  of  the  formation,  it  is  necessary  that  the 
difference  <^c  — <»,  or  the  otlier  difference  0  —  ^1,  be  sufficiently  small ; 
4^e  and  (^1  indicating,  as  usual,  the  angles  corresponding  to  w  given 
in  the  table  for  wheeling  the  column. 

When  the  circimistances  just  mentioned  are  not  realized,  the 
course  may  be  changed  on  the  alignment,  thus  resulting  in  a 
column  of  vessels,  and  the  wheel  executed  afterwards,  pivoting 
at  about  one-third  from  the  head  of  the  column ;  in  this  way  a 
gain  in  rapidity  may  be  had.  but  the  situation  will  often  counsel 
its  abandonment  because  the  said  advantage  will  be  negligible 
when  compared  to  the  inconvenience  resulting  therefrom.  The 
English  writer  several  times  cited  expresses  himself  in  this  con-  ■ 
nection  in  the  following  manner :  *'  Wheeling  a  column  of  vessels 
is  undoubtedly  an  efficacious  method  of  changing  the  direction 
of  a  long  line  in  the  quickest  way  possible ;  but  reflecting  upon  the 
ilisorganization  that  such  a  change  brings  upon  the  firing  of  a  j 
squadron,  it  must  be  used  with  extreme  caution."  M 

Moreover,  In  prescribing  the  angle  through  which  the  alignment 
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■to  be  changed  by  wheeling,  it  is  necessary  to  keep  in  mind  the 
probable  counter-movement  of  the  enemy ;  not  taking"  this  into 
account,  there  might  be  attributed  to  the  methods  by  wheeling  a 
greater  importance  than  they  really  have ;  while,  in  practice,  such 
importance  is  very  limited. 

We  propose  to  fix  these  ideas  by  considering  how  such  illusions 
may  arise. 


!C» 


^ 


Let  us  suppose  that  the  fleet  A  (Fig.  39)  finds  itself  in  the 
worst  possible  position  ;  that  is,  the  enemy  N  has  succeeded  in 
crossing  the  T,  and  that  he  has  taken  a  course  parallel  and  oppo- 
site to  that  of  A  with  the  object  of  maintaining  his  advantage  of 
position  and  drawing  the  maximum  profit  therefrom  by  diminish- 
ing the  distance.  Let  us  indicate  the  speed  of  the  A  party  by  l'\. 
If  this  party  wheels  his  aligtiment  through  w.  pivoting  on  the  rear 
vessel,  the  new  inclination  fi  of  A's  alignment  to  the  line  joining 
the  centers  is  greater  than  ut.    We  have  already  called  attention  to 
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this  in  section  53  and  observed  that  in  contact  out  of  ranpe  the 
difference  Q  — w  is  of  small  importance ;  but  it  is  understood  that 
if  the  distance  diminishes  beyond  a  certain  limit,  the  anj^le  Q 
may  become  about  90**.  w  still  being-  within  the  limits  before  men- 
tioned. Let  us  seek  the  conditions  of  distance  necessary  in  order 
that  we  may  have  Q  =g6°. 

Let  S  be  the  length  of  .4*$  alignment,  and  let  us,  as  usual,  indi- 
cate by  /,  the  duration  of  the  wheel  on  the  rear  ship,  and  by  t^  the 
length  of  time  that  would  be  required  by  an  evolution  in  succes- 
sion ;  that  is  to  say,  let 

If  Ca'  is  the  new  position  of  A's  center,  and  H  is  the  initial 
position  of  the  rear  ship,  since,  during  the  evolution,  the  track  of 
the  pivot  ship  is  iVx^it  we  obtain 

When  there  is  realized  the  condition  t^  s  /„  (which  by  the  table 
in  section  33  corresponds  to  *Mg45°),  we  then  have 

When  «^45°,  in  the  triangle  HCx'Cs  (in  which  Cn  indicates 
the  position  of  N*s  center  simultaneous  with  the  position  Ca*)  . 
we  have 

c.'c^;shCa\ 

or 

In  order  that  A  may  secure  an  advantage  of  position  within  the 
limits  established  for  u  for  a  wheel  on  the  rear  ship,  it  is  necessary 
that  the  distance  between  the  centers  at  the  end  of  the  evolution  be 
less  than  the  length  of  the  alignment :  and  that  the  course  of  the 
party  N  be  kept  unchanged. 

Given  that  the  distance  is  within  such  limits  as  not  to  exclude 
the  possibility  that  A  may  attain  his  object,  if  the  parly  N  answers 
by  making  a  simultaneous  change  of  course  so  as  to  move  m  the 
same  direction  in  which  A  executes  the  wheel,  thus  bringing  itself 
into  column  of  vessels,  the  party  A,  at  the  end  of  the  evolution. 
will  find  itself  in  a  situation  very  different  from  the  one  imagined. 
In  fact,  setting  aside  for  both  the  adversaries  the  time  required  for 
the  changes  of  direction,  let  us  suppose  that  A^'s  change  of  direc- 
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tion  is  made  at  the  same  instant  at  which  A  begins  the  wheel ; 
the  party  A',  at  the  end  of  the  time  t^,  would  again  be  in  funda- 
mental position  when  its  center  should  arrive  at  a  point  M,  such 
that  CsA/Ca'=90**.  Now,  drawinjs:  Cx'R  parallel  to  CttM.  from 
the  rig-ht-angled  triangle  Ck'RH.  which  is  right  angled  at  R,  we 
have 

/?Cx'=CNAf=//r/sin«. 

^H       As  has  already  been  noted,  to  o*=45**,  there  would  correspond 
W       t^^tg  and  HCa=^,'  in  such  case  we  should  have 

I  CsM=5-sin45*'=o.75-, 

I        and  hence  the  speed  Pn  necessary  to  allow  Cs  to  arrive  at  M  when 
t       the  center  of  A  reaches  Ca'  would  be  given  by 

"      When  w<45**  a  smaller  value  of  K.v  than  this  would  be  suffi- 
cient;  this  shows  that,  although  the  counter-move  of  N  may  not 
be  immediate,  if  the  party  N  possesses  a  speed  about  equal  to  that 
of  the  enemy,  this  speed  will  be  sufficient  to  permit  Cs  to  arrive 
on  the  line  Ca'M  and  even  to  pass  beyond  it.    So,  then,  at  the  end 
of   the  abovemenlioned  wheel  the  party  A  might  be  in  a  relative 
position  so  different  from  the  one  prognosticated  as  to  render 
another  evolution  necessary.     In  order  not  to  run  such  risk  the 
amplitude  u»  of  the  wheel  should  evidently  be  90**,  and  the  pivot 
should  be  on  the  ship  at  one-third  from  the  head  of  the  column. 
But  it  is  also  well  to  reflect  that,  besides  the  evolutionary  rapidity, 
it    is  important,  as  regards  tlie  advantages  of   position,  not  to 
change  the  alignment  any  more  than  is  necessary ;  for  this  reason, 
everything  considered,  it  seems  that  in  the  case  in  question  the 
evolution  performed  in  succession  would  be  preferable  for  A, 
unless  the  extreme  ships  are  very  swift. 

As  is  well  known,  in  simultaneous  changes  of  direction,  every 
ship  must  wait  for  the  movement  to  be  begun  by  the  adjacent 
inner  ship  on  the  side  toward  which  the  change  is  made ;  for  this 
reason  the  changes  of  direction  that  are  called  simultaneous  are 
practically  successive  changes  at  very  short  intervals  of  time. 
Conformably  to  this,  in  order  to  execute  such  changes  with  the 
maximum  promptness,  it  is  to  be  borne  in  mind  that  the  inner 
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ship  on  the  side  toward  which  the  change  is  made  can  haul  down 
the  signal  and  begin  the  movement  as  soon  as  the  signal  is  re- 
peated by  the  adjacent  ship. 

A  particular  case  worthy  of  consideration  is  that  of  a  fleet  in 
column  of  vessels  that  desires  rapidly  to  invert  the  course.  It  is 
not  impossible  that  this  may  be  required  in  order  to  stop  an 
abrupt  movement  of  the  enemy,  as  happened  to  the  Japanese  at 
the  battle  of  Tsushima.  In  such  case  the  simultaneous  change  of 
direction  would  contemporaneously  disorganize  the  firing  of  the 
whole  fleet;  therefore,  the  example  of  Togo  is  to  be  imitated  by 
making  the  ships  of  each  division  change  together,  and  the  divi- 
sions change  in  succession  so  that,  during  the  movement,  one 
division  remains  protecting  the  other  with  its  fire. 

62.  T  Positions. — To  the  criteria  established  for  the  conduct  of 
a  fleet  in  a  simple  alignment  in  offensive  contact  it  is  well  to  add 
a  few  observations  directly  regarding  the  object  that  the  maneuver 
must  have  in  view. 

L  It  is  incontrovertible  that  the  ideal  object  would  be  that  of 
crossing  the  T;  but  with  two  compact  fleets  it  is  obvious  that  this 
cannot  be  accomplished,  no  matter  how  small  the  maneuvering 
qualities  of  the  enemy  may  be.  Therefore,  it  is  not  necessary  to 
sacrifice  the  maneuvering  in  the  least  in  order  to  tend  toward  this 
ideal.  The  immediate  tactical  situation  must  be  kept  in  view, 
seeking  above  everything  else  to  maintain  oneself  in  fundamental  ■ 
position  while  still  tending  toward  crossing  the  T.  Very  small 
importance  should  then  be  attributed  to  the  study  of  maneuvers 
based  upon  a  preconception  of  passive  conduct  on  the  part  of  the 
enemy.    Let  us  give  an  example  of  this. 

Supposing  two  adversaries  in  column  of  vessels,  if  one  of  them 
keeps  the  course  unchanged,  then  the  other,  possessing  greater 
speed  and  his  column  leader  steering  with  a  certain  sight-vane 
angle,  can  reach  a  sector  of  minimum  offense  of  the  enemy's  fleet. 
Given  the  speed  ratio  and  the  limits  within  which  it  is  desired  to  fl 
keep  the  variation  of  the  distance,  the  opportune  sight-vane  angle  ™ 
nlight  be  graphically  deduced  and  the  various  angles  afterwards 
registered  in  a  table,  the  practical  importance  of  which  wc  may 
value  with  the  following  consideration. 

It  is  not  impossible  that,  by  concentrating  the  fire  on  the  leading 
ship  of  the  enemy's  line,  we  may  deprive  the  said  line  of  its 
chief ;  for  this  it  would  be  nccessan,'  that  the  flagship  initially  lead 
the  line ;  that,  the  commander-in-chief  being  dead,  the  signal  trans* 
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fcrring  the  command  be  not  seen  ;  and  that  the  commander  of  the 
leading  ship,  being^  without  orders,  should  keep  ihq  course  un- 
changed, as  happened  at  the  battle  of  August  10,  1904.    But  this 
U  a  ver>-  particular  case,  and  it  is  logical  to  believe  that  the  enemy 
will  so  act  as  to  avoid  it,  considering  this  hypothesis  to  be  among- 
those  generally  prescribed  for  tactical  contact.    Then,  the  maneu- 
vering commenced  with  the  sight-vane  angle  supplied  by   the 
table  would  not  answer  to  any  rational  conception ;  rather,  it  is 
easy  to  believe  that  the  table  would  l>e  a  useless  shackle,  even  in 
case  the  enemy  should  behave  in  the  aforesaid  passive  manner, 
because,  the  maneuvers  inspired  by  the  criteria  generally  admitted 
in  the  preceding  sections  would  answer  better. 

II.  From  what  has  been  said  in  the  preceding  chapter  (section 
56)1  it  is  to  be  predicted  that,  at  the  beginning  of  offensive  con- 
tact, the  positions  of  the  two  adversaries  will  not  be  tactically 
equivalent ;  it  is  even  not  illogical  to  affirm  that,  while  generally 
excluding  the  probability — as  has  just  been  observed — that  the 
ideal  crossing  of  the  T  may  be  completely  secured,  it  will  be  at 
the  initial  moment  that  it  will  be  possible  to  approach  that  ideal. 

In  order  to  fix  the  idea,  let  us  note  that,  at  Tsushima,  the  fleet 
of  Togo,  finding  itself  forward  of  the  enemy's  beam  at  the 
moment  of  sighting  him,  if  it  had  steered  on  a  line  of  bearing 
directly  on  the  course  of  the  latter,  it  would  presumably  have  been 
able  to  establish  offensive  contact  in  a  more  predominant  position 
than  the  one  obtained  with  the  inclined  course  and  with  the  forma- 
tion in  column  of  vessels. 

So,  then,  the  example  of  the  preceding  section  shows  that  if  one 
of  the  adversaries  is  in  an  advantageous  position,  the  evolution 
of  the  enemy  intended  to  establish  superiority  or  at  least  tactical 
equivalence,  will  hardly  completely  attain  its  object,  it  being  very 
easy  to  execute  the  counter-movement  to  such  an  evolution ;  on 
the  contrary,  if  instead  of  supposing — as  in  the  said  example — 
that  the  party  N,  after  having  crossed  the  T,  has  taken  a  course 
parallel  to  that  of  A,  we  imagine  that  it  maneuvers  according  to 
the  criteria  deduced  in  section  59,  the  counter-movement  to  A'% 
evolution  might  not  always  be  necessary.    In  such  case  it  is  true 
that  A  might  succeed  in  assuming  an  equivalent  alignment ;  never- 
theless, even  when  this  is  reached,  the  ships  of  A,  being  in  colimin 
ot  vessels,  will  not  find  themselves  in  the  best  defensive  conditions, 
and  it  will  still  remain  to  them  to  execute  a  simultfineous  change 
of  direction,  with  disturbance  to  the  firing,  in  order  eff'eclively  to 
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establish  conditions  of  equivalence ;  while  the  ships  of  N  will 
have  been  all  the  time  in  the  best  possible  conditions  from  the 
offensive  and  defensive  points  of  view.  For  this  reason,  and  on 
account  of  the  difficulty  of  properly  estimating  the  variability  of 
the  tactical  situation  during  the  evolution,  it  is  to  be  presumed 
that  some  portion  of  an  advantage  of  position  will  always  remain  ; 
and  if  we  bear  in  mind,  as  already  noted  in  section  25,  that  the 
advantages  obtained  produce  a  compound  effect,  that  victory  is 
the  integration  of  small  advantages,  each  one  of  which,  separately 
considered,  might  seem  negligible,  we  must  recognize  the  great 
importance  to  be  attributed  to  the  iuitial  tactical  situation. 

III.  Having  had  the  good  fortune  to  cross  the  T,  in  order  to 
maintain  the  relative  position  with  respect  to  the  enemy,  it  is 
necessary  to  change  to  a  parallel  course ;  but  it  seems  logical  to 
limit  this  rule  to  cases  in  which  its  application  does  not  imply  a 
sacrifice  of  offensive  power.  In  fact  it  is  not  presumable  that  the 
enemy  will  not  maneuver  to  extricate  himself  from  his  critical 
position,  and  hence,  proposing  to  oneself  the  object  of  maintaining 
the  position  with  a  sacrifice  of  offensive  power,  although  the 
latter  may  prove  to  be  all  sufficient,  would  seem  to  be  aiming  at 
an  illuson.'  object,  to  obtain  which  one  will  find  himself  obliged  to 
execute  two  changes  of  course  at  very  short  intervals  of  time. 
Thus,  having  crossed  the  T  with  respect  to  a  fleet  in  column  of 
vessels,  if  one  were  to  change  his  course,  one-half  of  his  principal 
armament  would  quickly  go  out  of  action.  Let  us  supix)5e  further 
that  in  this  way  one  might  remain  in  the  advantageous  position 
for  a  time  double  that  which  would  remain  to  him  when  develop- 
ing the  maximum  offensive  power;  the  minor  duration  of  the 
advantage  would  be  compensated  in  the  second  case  by  the  greater 
total  result.  For  the  rest,  under  the  wild  hypothesis  that  the 
enemy  docs  not  maneuver,  one  might  keep  himself  in  the  sector 
of  minimum  offense  of  the  enemy's  alignment,  still  developing  the 
maximum  intensity  of  fire ;  indeed,  it  would  suffice  to  execute  an 
opportime  change  of  course  on  arriving  in  proximity  to  the  limit 
of  the  aforesaid  sector. 

63.  Maneuvering  an  a  Double  Alignment. — It  is  well  known 
that  the  experiments  carried  out  in  France  with  the  already  men- 
tioned Fournicr  system  of  tactics,  have  brought  to  light  the  incon- 
veniences of  the  double  alignment  in  offensive  contact. 

The  illustrious  admiral  proposed  to  himself,  by  dividing  the 
fleet  into  tactical  units  each  formed  by  three  ships,  to  obtain  great 
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lanageability  by  virtue  of  the  shortening  of  the  line.     For  this 

irpose.  the  group-leading  ships,  as  well  as  the  units  composing 
iucli  groups,  must  not  be  held  rigidly  bound  to  the  formation. 
but  must  move  opportunely  on  their  own  initiative  in  order  to 
secure  the  best  utilization  of  tlie  guns.  Nevertheless,  in  practice, 
the  ships  of  the  outer  line,  obliged  to  fire  at  targets  that  present 
themselves  between  friendly  ships,  cannot  always  be  in  the  desired 
position ;  frequent  changes  of  the  target  constitute  the  inevitable 
inconvenience  of  the  double  alignment. 

On  the  other  hand,  in  the  preceding  chapter  (section  55),  it 
has  been  made  evident  that  such  a  form  of  alignment  has  scant 
c%'olutionary  capacity;  or,  the  manageability  deriving  from  the 
shortening  of  the  line  is  only  apparent.  In  order  to  tend  toward 
this  object  it  might  be  prescribed  that  the  distance  between  ships 
could  be  shorter  than  that  held  to  be  necessary  for  the  simple 
alignment ;  but  there  would  then  result  a  limitation  of  the  move- 
[ments,  it  being  necessary  to  abandon  simultaneous  changes  of 
[course ;  and  the  anxieties  of  maneuvering  would  be  increased. 

Finally,  as  we  have  already  noted  in  Chapter  11  of  Part  I  (sec- 
lion  II),  the  launching  of  torpedoes  for  the  maximum  run  against 
a  fleet,  while  it  is  not  rational  if  the  enemy's  alignment  is  a  simple 
ione,  may  have  a  probability  of  success  against  a  fleet  in  two  lines. 

For  these  reasons  we  hold  that,  unless  we  have  a  very  numerous 
fleet,  the  adoption  of  the  double  alignment  is  to  be  restricted  to 
teases  in  which  we  ouglil  to  utilize  in  the  second  line  any  anti- 
quated ships,  limiting  their  number,  however,  as  is  set  down  in 
section  56. 

64,  Maneuvering  by  Independent  Groups. — Let  us  suppose  a 
fleet  broken  up  into  groups  each  one  of  which  has  a  speed  not 
inferior  to  that  of  the  enemy's  fleet;  that  is  to  say,  the  cxmdition 
recognized  in  section  57  as  necessary  for  obtaining  a  good  initial 
situation  is  satisBed. 

It  is  true,  as  we  noted  in  section  20,  that  the  compact  f^ect, 
by  assuming  an  opportune  angular  alignment,  may  bring  itself 
into  conditions  of  equivalence  with  respect  to  the  enemy  that  is 
divided  into  groups ;  it  is  obvious,  however,  that,  in  practice,  it 
will  not  succeed  in  obtaining  these  conditions  continuously,  be- 
cause the  divisions  of  the  compact  fleet  cannot  always  satisfy  the 
double  condition  of  keeping  together,  and  having,  each  one  of 
them,  an  alignment  in  fundamental  position  with  respect  to  the 
corresponding  group  of  the  enemy,  besides  having  the  ships  in- 
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dined  to  the  alipfnment  in  a  way  suitable  for  the  development  o 
the  maximum  offensive  power.    The  tactical  government  of  the 
compact  fleet  will  have  to  satisfy  too  many  conditions,  owing  to 
which  the  said  compact  fleet  will  be  notably  a  poorer  maneuverer 
than  the  enemy. 

The  advantage  of  maneuvering-  by  groups  being  derived  from 
this  idea,  it  is  clear  that  such  advantag-e  will  he  maximum  when 
one  of  the  groups  is  composed  of  a  few  ships  (not  more  than  six) 
endowed  with  very  high  speed.  The  maneuvering-  of  this  divi- 
sion, called  the  fiying  squadron,  must  be  developed  in  a  way  such 
as  to  produce  the  maximum  rapidity  of  rotation  of  the  line  joining 
it  with  the  adversary ;  then  it  is  to  be  presumed  that  it  can  enter 
a  sector  of  maximum  offense. 

The  number  of  ships  of  the  flying  squadron  having  to  be  limited, 
as  has  just  beeti  said,  it  appears  to  be  clear  that  it  is  important  that 
each  of  these  ships  should  have  a  powerful  armament.  The  type 
adapted  to  such  a  purpose  is  then  that  of  a  very  swift  armored 
ship,  with  a  speed  of  at  least  four  or  five  knots  greater  than  the 
types  that  arc  constructed  for  composing  the  principal  squadrons, 
with  a  powerful  annament,  and  with  the  best  protection  possible 
subordinately  to  the  development  of  the  offensive  capacity  and  the 
mobility. 

From  what  has  already  been  established,  the  flying  squadron 
must  generally  be  kept  at  the  same  distance  from  the  enemy  as 
the  principal  squadron :  but  when  the  distance  falls  near  to  the 
lower  limit  of  the  mean  distance  (3500  meters)  a  closing  in  maneu- 
ver by  the  flying  squadron  is  not  to  be  deemed  rash,  trusting 
that  if  the  enemy  commits  the  error  of  maneuvering  to  engage 
with  the  said  group,  he  will  place  himself  in  conditions  of  in- 
feriority with  the  opposing  principal  squadron.  If.  on  the  other 
hand,  this  were  attempted  at  a  greater  distance,  g^ven  the  time 
that  would  be  required  for  a  considerable  approach,  the  flying 
squadron  would  risk  being  overpowered. 

G)nformably  to  what  we  have  set  forth  in  section  62,  III,  the 
flying  squadron  must  not  sacrifice  the  development  of  the  maxi- 
mum offensive  power  to  the  maintenance  of  a  T  position. 

65,  Maneuvering  at  Close  Quarters. — We  now  propose  to  sec 
how  the  criteria  established  in  section  46  for  the  maneuvering  of 
a  single  ship  within  the  limits  of  a  fight  at  close  quarters  may  be 
extended  to  a  fleet  of  ships.    Even  if,  as  is  to  be  presumed,  the 
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two  adversaries  do  not  maneuver  with  the  principal  object  of 
ramming,  they  must  run  to  meet  each  other. 

For  convenience  of  reasoning,  let  us  beg^n  by  considering  the 
hypothesis  that  a  group  composed  of  several  ships  is  fighting  an 
isolated  ship;  and  let  us  ask  ourselves  the  following  question: 
Given  that  the  ships  of  the  group  desire  to  ram  the  enemy's  ship, 
what  could  be  the  formation  and  the  most  opportune  maneuver? 

Let  us  observe  that  it  would  be  exceedingly  dangerous  for  the 
ships  of  the  group  to  execute  a  maneuver  which  might  have  for 
its  object  the  concentration  of  the  rams;  we  mean  by  this  that  if, 
for  example,  the  ships  of  the  group  are  two,  A  and  B,  disposed 
in  line  abreast,  and  if  the  enemy's  ship  C  steers  for  the  center  of 
their  formation,  the  two  ships  A  and  B  cannot  attempt 
simultaneously  to  ram  C  without  risking  ramming  each 
other.  In  other  words,  A,  for  example,  can  head  for  C, 
and  B  must  change  course  parallel  to  A ;  while  C,  in  so 
far  as  the  ram  is  concerned,  will  in  tliis  way  have  to  do 
with  but  one  ship. 

This  simple  fact  must  be  kept  in  mind  because  it  shows 
that  any  maneuver  basetl  upon  the  concentration  of  the 
rams  must  be  abandoned ;  and  that,  instead,  for  the  em- 
ployment of  these  weapons,  it  is  necessary  to  base  it  on 
successive  action.  In  order  that  the  action  may  assume 
this  second  form,  the  formation  of  the  group  must  needs  be  a 
deep  one;  conscqmtuly  the  colu^nn  of  vessels  may  be  considered 
as  the  fundamental  position. 

The  column  leader  of  the  group  steers  for  the  enemy's  ship ; 
the  two  ships  pass  close  to  each  other;  the  second  ship  in  the  line 
maneuvers  with  respect  to  the  enemy  without  troubling  itself  to 
follow  the  column  leader  in  succession,  and  so  on. 

It  is  here  necessary  to  observe  that  the  conditions  of  the  ship 
that  fights  with  the  group  grow  worse  the  greater  is  the  depth  of 
the  latter*s  formation,  up  to  a  certain  limit  With  this  we  desire 
to  refer,  not  only  to  the  greater  number  of  ships  that  successively 
attempt  to  ram,  but  also  to  the  offensive  returns  of  the  same. 
Since,  indeed,  within  the  limit  of  their  close  approach,  each  ship 
has  the  maximum  interest  in  keeping  the  bow  on  the  enemy,  the 
ship  A  (Fig.  40),  after  passing  C,  turns  with  the  helm  hard  over 
so  as  to  come  again  to  a  meeting  with  C;  and,  analogously,  C 
would  wish  to  turn  also,  but  cannot  do  so  on  account  of  B,  who 
imitates  the  maneuver  performed  by  A,     The  ship  C  is  hence 
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prevented  from  inverting^  the  course,  and  consequently  finds  itself 
in  a  condition  of  grave  inferiority  with  respect  to  A,  unless  it  has 
more  speed  or  possesses  better  evolutionary  qualities.  The  group 
is  so  much  the  better  disposed  for  this  purpose  the  more  the 
depth  of  its  formation  approaches  that  necessary  for  Reiving  A  a 
notable  advantage  with  respect  to  C  in  the  inversion  of  the  course. 
It  is  understood  that  in  increasing  the  depth  of  formation  beyond 
a  certain  limit,  the  advantage  ceases  to  exist. 

Passing  from  the  particular  case  considered  to  the  more  general 
one  of  two  groups  on  the  basis  of  the  ram  only,  it  results  from 
this  that  a  group  that  moves  in  line  abreast  against  another  in  a 
formation  nearly  approaching  that  of  a  column  of  vessels,  is  in 
an  inferior  position ;  it  sufHces  that  the  ships  of  the  latter  group 
be  not  bound  to  maintain  the  formation,  but  may  consider  it  only 
as  a  basis  for  the  maneuvering. 

Let  us  now  see  what  conclusions  may  be  reached  in  relation  to 
the  employment  of  the  torpedo.  We  begin  as  usual  with  con- 
sidering the  hypothesis  of  a  group  of  ships  that  attack  a  single 
enemy's  ship ;  both  the  adversaries  are  supposed  to  be  armed  with 
lateral  launching  tubes. 

It  is  easily  seen  that  the  group  must  do  its  best  to  have  its  own 
ships  pass  successively  on  the  same  side  of  the  enemy.  As  a 
matter  of  fact,  if  the  group  is  composed  of  two  ships,  it  will  be 
able  to  u.se  its  torpedoes  as  well  if  the  enemy's  ship  passes  between 
the  ships  of  the  group,  as  if  it  leaves  them  \xAh  on  the  same  hand; 
but  in  the  first  case  (which  is  that  in  which  the  ships  of  the  group 
are  not  in  column  of  vessels)  the  group  permits  the  enemy  to  put 
forth  his  maximum  offense  by  launching  torpedoes  from  both 
sides.  For  this  reason  it  is  obvious  that  the  first  method  of  action 
is  preferable,  even  when  the  ships  of  the  group  arc  more  tfian  two. 

At  this  point  the  object  of  the  maneuvering  of  the  group  appears 
to  be  thus  determined :  To  pass  by  on  the  same  side  of  the 
enemy's  ship.  The  maneuvers  should  then  be  about  that  in  column 
of  vessels  and  in  succession.  Inversely,  the  ship  that  fights  the 
aforesaid  group  should  maneuver  so  as  to  pass  between  the  ships 
of  that  group. 

Let  us  now  suppose  the  two  groups  to  be  equally  armed  with 
torpedoes,  and  let  us  imagine  that  the  first  has  a  front  formation, 
and  the  other  a  deep  formation.  For  example,  let  four  be  the 
number  of  ships  composing  each  group,  and  let  us  indicate  by 
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A,  B,  C,  D  (Fig,  41 )  the  ships  of  the  first  group,  and  by  ^4,,  5„ 
C|»  I?,,  those  of  the  second. 

If,  in  order  to  consider  a  special  hypothesis,  we  imagine  the 
first  group  to  be  formed  in  a  square  and  the  second  in  column  of 
vessels,  as  shown  in  the  figure,  it  is  evident  that,  as  regards  the 
torpedo,  the  group  --f„  B^,  C^,  D^,  during  the  passage  by,  will  be 
in  better  conditions  than  the  other,  because  it  can  fire  twice  the 
number  of  torpedoes. 

As  the  same  reasoning  might  be  repeated  for  formations  anal- 
ogous to  those  considered,  we  may  affirm  that  the  object  of  the 
maneuver  in  battle  at  close  quarters,  must,  with 
regard  to  the  use  of  the  torpedo,  be  that  of  oblig-  (;(]  Ij/) 

ing  the  enemy's  ships  always  to  present  the  same    ^ 
side  in  passing  by ;  an<I  inversely,  each  ship,  bear- 
ing in  mind  the  object  just  mentioned,  must  seek     a  a 
to  pass  between  the  enemy's  ships  so  as  to  launch  ^\J              y*^ 
the  greater  number  of  torpedoes. 

It  results  from  the  foregoing  that  the  maneuver 
for  the  employment  of  the  torpedo  in  battle  at 
close  quarters  harmonizes  with  what  is  necessary 
for  the  possibility  of  ramming. 

Let  us  now  place  what  we  have  set  forth  in  its 
relation  to  the  employment  of  the  guns. 

It  being  admitted  that,  within  a  certain  limit 
of  distance,  the  adversaries  must  steer  for  each 
other,  it  is  well  to  consider  this  necessity  in  con- 
nection with  the  other  necessity  of  firing  with  tlie 
maximum  number  of  guns  permitted  by  the  development  of  the 
action  :  consequently,  while  in  long-range  battle,  a  ship  has  to 
keep  the  enemy  bearing  in  a  sector  of  maximum  offense,  inside 
of  the  aforesaid  limit  it  would  be  in  a  position  which  permits  of 
firing  in  the  direction  of  the  bow.  Not  only  does  the  line  abreast 
satisfy  this  condition,  but  also  any  other  formation  in  a  straight 
or  curved  line  which  permits  the  ships  to  fire  ahead. 

Summing  up,  we  may  note  that,  considering  the  three  weapons 
together,  the  best  arrangement  for  the  ships  in  battle  at  close 
quarters  is  that  which  permits  the  simultaneous  employment  of 
the  forward  guns,  and  differs  as  Uttle  as  possible  from  the  column 
of  vessels  :  in  other  words,  it  is  a  question  of  a  Hue  of  bearing  that 
makes  a  small  angle  with  the  direction  of  the  course, 
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In  steering  for  battle  at  close  quarters  the  ships  of  each  group 
must  hence  take,  by  prompt  formation  (any  other  method  is  evi- 
dently impossible),  the  aforesaid  position  with  respect  to  the 
most  advanced  ship  in  the  direction  of  the  course ;  doubtless  the 
distance  between  ships  will  not  be  the  same,  and,  in  fact»  the 
formation  will  differ  in  practice  from  a  line  of  bearing;  but  there 
is  no  need  to  trouble  alxjut  that.  In  effect,  it  is  sufficient  for  the 
ships  to  be  echeloned  on  the  side  that  possibly  will  be  indicated  by 
the  admiral,  or  that  the  situation  with  respect  to  the  enemy  shows 
to  be  opportune. 

Each  ship  of  the  g^roup,  after  passing  by  the  enemy,  must 
naturally  invert  the  course  in  order  to  run  again  upon  hira,  unless 
it  \s  prevented  from  making  such  a  movement  by  the  quick  arrival 
at  short  distance  of  the  enemy's  ships.  This  inversion  of  the 
course  prese;its  no  dangers  of  collision  with  friendly  forces  if  the 
ships  are  sufficiently  echeloned  in  depth  and  the  opportune  side 
is  perfectly  indicated,  it  being  naturally  the  same  toward  which 
the  leading  ship  has  turned. 

If  the  battle  at  close  quarters,  instead  of  taking  place  between 
two  single  groups,  is  general,  according  to  the  foregoing  a  party 
moves  toward  it  with  the  single  groups  following  each  other, 
possibly  toward  the  same  part  of  the  enemy,  so  as  to  obtain  the 
concentration  of  forces. 
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DISCUSSION. 

Collision  between  H.  M.  S.  "  Hawke  "  and  R.  M.  S.  "  Olympic." 

(See  No.  140.) 

Naval  Consteuctoh  D.  W.  Taylor,  U.  S.  Navy. — Referring  to  Lieuten- 
ant Nixon's  account  of  the  Hau^ke-Olympic  collision  I  must  say  that  I  was 
very  sorry  to  see  this  published  in  the  Naval  Institute  Proceedings. 
Suits  arising  from  the  collision  were  in  court  and  undecided  at  the  time 
and  such  a  pubhcation  could  not  have  been  made  in  Kngland  without 
serious  danger  that  the  author  and  the  publisher  would  be  punished.  The 
matter  being  sub-judice  I  do  not  think  it  good  policy  to  publish  in  the 
institute  any  article  ascribing  blame  or  responsibility  to  either  side. 

It  is  well  known  that  no  tw^o  witnesses  will  give  exactly  the  same 
account  of  even  a  simple  occurrence.  Lieutenant  Nixon's  recollection  of 
the  circumstances  of  the  collision  is  not  only  opposed  to  the  sworn  evi- 
dence of  a  number  of  officers  of  the  English  Navy  which  was  accepted 
as  correct  by  the  court,  but  is  inconsistent  in  material  respects  with 
facts  demonstrated  in  court  by  the  strongest  possible  evidence.  For 
instance.  Lieutenant  Nixon,  in  Fig.  i,  represents  the  Olynific  as  intending 
to  pass  north  of  the  Ryde  Middle,  called  the  Middle  Ground  in  Fig.  i. 
Every  witness  from  the  Oiympic.  in  a  position  to  know,  testified  that 
after  rounding  the  West  Bramble  Buoy  she  steered  a  course  S.  59**  E, 
intending  to  pass  south  of  the  Ryde  Middle.  The  appended  chart  shows 
the  place  of  collision  as  claimed  by  the  Hawke  and  accepted  by  the  court. 
It  also  shows  tlie  place  of  collision  according  to  the  Olympic,  which  was 
rejected  by  the  court.  It  also  shows  in  full  lines  the  courses  of  the 
Olympic.  S.  59°  E.,  and  of  the  Hawfti%  S.  74°  E.  prior  to  the  collision  as 
fixed  by  the  court. 

The  place  of  collision  fixed  by  Lieutenant  Nixon  is  far  removed  from 
even  the  place  claimed  by  the  Otyinpic. 

Lieutenant  Nixon's  statement  that  on  board  the  Olyfupic  '*  nothing 
was  done  either  with  helm  or  engines  "  is  contrary  to  positive  testimony 
from  the  people  on  the  bridge  of  the  Olympic  that  when  the  HfKvke  sheered 
in  the  Olympic  helm  was  put  hard  a-port  before  the  collision.  As  to  his 
doubt  "  that  anyone  on  the  Olympic's  bridge  had  the  slightest  warning 
of  the  collision  until  the  instant  of  actual  impact"  there  was  positive 
testimony  from  the  Olympic's  people  on  the  bridge  that  they  saw  the 
bcg:inning  or  early  stages  of  the  swer\e.  The  captain  of  the  Olympic, 
with  reference  to  the  time  from  the  beginning  of  the  swerve  to  the  instant 
of  collision,  said  "  it  seemed  a  long  lime  but  under  a  minute,"  The  captain 
of  the  Hawke  thought  the  lime  about  40  seconds.  There  seems  little 
dotibt  that  Lieutenant  Nixon's  account,  with  reference  to  what  the  Olym- 
pic's people  did  and  saw,  is  materially  in  error. 
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While  not  very  clear,  Lieutenant  Nixon's  account  appears  to  be  that 
the  Hawkf  was  gaining  on  the  Olympic  until  she  began  to  swerve.  From 
the  time  when  the  Haivke  was  "coming  up  fast"  and  "just  beginning 
to  lap"  the  Olympic  to  the  beginning  of  the  swerve  he  allows  two  inter- 
vals each  of  "  a  few  seconds  "  only. 

In  the  suits  there  was  testimony  from  both  sides  that  at  the  beginning 
of  the  swerve  the  Olympic  was  going  faster  than  the  Haivke.  The  Olym- 
pic's officers  on -her  bridge — but  not  all  the  witnesses  on  that  side — testi- 
fied that  the  Ha'u'kc  gained  until  her  stem  was  about  abreast  the  Olympic's 
bridge  and  then  the  Olympic  drew  ahead  and  had  gained  about  200  feet 
when  the  swerve  began  with  the  Hawkc's  stem  about  abreast  the  center 
of  the  Olympic.  The  Haivkc  witnesses  also  put  their  stem  as  abreast  the 
middle  of  the  Olympic  at  the  beginning  of  the  swerve,  but  claimed  to  be 
much  further  ahead  at  the  time  the  Olympic  began  to  draw  ahead,  lieu-  ■ 
tenant  Nixon's  account  is  inconsistent  with  both  of  the  others.  Of  course, 
as  I  said  before,  no  two  witnesses  will  give  exactly  the  same  account  of 
a  given  occurrence,  but  if  Lieutenant  Nixon's  recollection  is  even  ap- 
proximately correct  as  to  many  of  the  most  important  circumstances 
there  were  certainly  a  number  of  exceptionally  unreliable  observers  on  the 
Haioke  and  Olympic. 

I  append  hereto  the  decision  of  the  judge.  Sir  Samuel  Evans,  in  the 
suits  growing  out  of  the  collision  which  gives  much  information  about 
the  testimony,  etc..  together  with  a  most  acute  analysis  of  it  and  the  reasons 
for  the  findings  of  fact.  The  appended  chart  will  facilitate  following  the 
decision.  It  is  not  a  part  of  the  judgment,  being  prepared  on  the  govern- 
ment side,  but  it  will  be  seen  that  its  accuracy  is  virtually  sustained  in  the 
decision.  Dotted  lines  connect  simultaneous  positions  of  the  two  ships 
claimed  by  the  Hcnvke  side.  The  times  marked  for  these  bimultaneous 
positions  diflfer  by  a  minute  because  they  are  the  two  times  of  the  two  ships 
whose  clocks  were  a  minute  apart. 

As  supplementing  the  information  given  in  the  decision  it  may  be  inter- 
esting to  recite  briefly  the  happenings  on  the  Hawke  immediately  before 
and  after  the  collision,  as  told  by  her  witnesses.  The  commanding  otlicer— ^ 
Commander  Blunt — was  in  charge  and  on  top  of  the  pilot  house  which  is 
on  the  bridge.  The  steering  wheel  is  in  the  pilot  house  at  the  level  of 
the  bridge  and  the  engine  telegraphs  on  the  bridge  near  the  center. 

As  soon  as  Commander  Blunt  saw  the  Old  Castle  Buoy  clear  of  the 
red  conical  buoy  off  the  end  of  Prince  Consort  Shoal,  he  gave  the  order 
port  5  degrees.  The  Hawke  answered  her  port  helm  and  had  swung 
through  6  to  10  degrees  when  she  ceased  to  swing  to  starboard  and  began 
to  swerve  rapidly  to  port.  When  Commander  Blunt  observed  this  his 
first  order  was  "hard  aport"  which  he  followed  almost  immcfiiately  by 
the  order  "  stop  port ;  full  astern  starboard."  As  that  order  was  being  given 
the  helm  was  reported  jammed.  Something  jammed  after  the  helm  lud 
been  put  over  15  degrees  and  three  men  were  unable  to  mo\'e  the  steering 
wheel.  Immediately  after  the  collision  tlie  steering  gear  was  in  perfect 
working  order  and  the  cause  of  the  jamming  has  never  been  asceriatned. 
On  giving  the  order  "stop  port;  full  astern  starboard"  Commander  Blunt 
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kpinff  to  the  head  of  the  port  ladder  leading  to  the  bridge  from  which 
■^COuld  see  the  telegraph.  When  the  hehu  was  reported  jammed  he 
made  one  leap  to  the  bottom  of  the  ladder  yiving  Uie  order  "  full  astern 
both"  and  himself  tlirew  the  port  telegraph  which  had  been  put  at  "slop" 
to  '*  foil  astern."  The  starboard  telegraph  was  already  at  "  full  astern." 
Tht  engines  of  the  }iazL*ke  were  going  astern  at  the  lime  of  the  blow. 
T^e  upper  part  of  Uie  Jiau'ke's  stem  appears  to  have  held  strongest  to 
the  O/ym^K"  and  as  the  latter  drew  clear  the  pull  on  the  Haxvke  heeled 
ber  over  alwut  15  degrees  lo  starboard.  Her  head,  of  course,  swung  to 
starboard  also  and  she  was  turned  completely  around  and  backed  across 
the  Olytnpic's  wake  before  llie  engines  were  stopped.  The  compass  card 
was  spinning  so  that  it  was  impossible  to  take  bearings  at  first.  Several 
minutes  after  the  collision  bearings  were  taken  and  the  Hawke  located 
at  the  point  marked  [i.50  on  the  chart. 

I  may  say  in  conclusion  that  while  fully  agreeing  with  Lieutenant 
Nixon  that  the  swerve  of  the  Hawke  was  initiated  by  suction,  so  called, 
I  am  strongly  of  the  opinion  that  had  the  Haivke  approached  the  Olymf*ic 
in  the  manner  described  by  him  the  effect  of  suction  upon  her  would  have 
produced  results  very  different  from  those  that  actually  look  place.  Tliis, 
however,  being  somewhat  a  matter  of  opinion.  I  have  restricted  my  dis- 

ssion  to  matter  concerning  which  the  evidence  on  the  trial  for  both 
••des  seemed  to  render  it  practically  certain  that  Lieutenant  Nixon's 
recollections  were  erroneous. 

A  study  of  the  decision  will  show  that  as  regards  some  further  matters 
I  have  not  touched  on,  the  findings  of  the  judge  as  to  the  facts,  arrived  at 
after  weighing  and  analyzing  contradictory  evidence,  differ  a  good  deal 
from  Lieutenant  Nixon's  recollections. 

Transcript  op  the  Official  Shorthand  Writer's  Note 

OF  THE  JvdCMENT. 

The  President. — These  two  actions  relate  to  a  collision  which  took  place 
between  the  SS.  Olympic  and  fl.M.S.  Haivke,  on  the  20th  September. 
1911.  off  Cowcs,  Isle  of  Wight. 

The  first  was  brought  by  the  SS.  Olympic  against  Commander  K  Blum. 
of  H.M.S.  Hawke.  The  second  was  brought  by  the  Commissioners  for 
Executing  the  Office  of  Lord  High  Admiral  of  the  United  Kingdom 
against  the  owners  of  the  SS.  Olympic. 

The  first  action  was  brought  against  the  commander  because  no  action 
lies  against  the  Admiralty  Commissioners,  but  in  substance  the  plaintiffs 
in  the  one  were  in  the  position  of  the  defendants  in  the  other,  and  vice 
versa. 

The  two  actions  were  tried  together,  and  involved  identically  the  same 
questions  with  reference  to  tlie  cause  of  the  collisicm.  l*hey  were  tried 
together  by  consent.    The  case  for  the  Olympic  was  opened  first. 

The  collision  took  place  on  a  fine  day,  not  long  after  midday,  in  an 
open  channel.  The  situation  was  free,  and  was  not  complicated  by  the 
presence,  or  navigation  of  any  other  vessels.  One  of  the  colliding  vessels 
was  the  largest  and  finest  product  of  the  shipbuilding  enterprise  and  skill 
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of  the  first  maritime  nation  of  the  world;  the  other  was  one  of 
tccted  cruisers  uf  her  navy.  The  contemplation  of  the  calamity,  and  of  the 
damafte  which  resulted  from  it,  caiinot  but  produce  a  feeling  of  regret, 
and  oven  a  sense  of  pain. 

It  ought  not  to  have  happened,  but  it  did  happen,  and  1  have,  to  the 
best  of  my  ability,  to  decide  upon  the  evidence  how  and  why  it  happened, 
and  who  arc,  or  is,  to  be  blamed  for  it,  according  to  the  law  of  Admiralty. 

The  Olympic  is  a  triple  screw  steamship,  of  45,000  tons  gross,  and 
24,000  tons  net  register,  of  88a!/i  feet  in  length,  of  gaj^  feet  beam,  titled 
%vilh  turbine  and  reciprocating  engines,  with  a  combined  power  equal  to 
59,000  horse-power  indicated,  and  manned  by  a  crew  of  885  hands  all  told. 
Her  draft  at  the  material  time  was  z^  feet  6  inches  forward  and  34  feet 
aft.  Her  displacement  at  a  mean  draft  of  33  feet  6  inches  in  sea  water 
is  50,500  tons,  and  at  34  feet  51,340  tons.  She  is  a  veritable  "Leviathan 
that  makcth  the  deep  to  boil  like  a  pot." 

H.M.S.  Hatuke  is  a  twin-screw  first-class  protected  cruiser  of  360  feet 
length,  of  60  feet  beam,  with  an  indicated  horsepower  of  10.000  indicated 
with  natural  draft  and  12,000  with  forced  draft.  At  the  material  time 
she  was  drawing  22  feet  4  inches  of  water  forward,  and  24  feet  6  inches 
aft    Her  displacement  was  approximately  7600  tons. 

The  bridge  of  the  Olympic  was  190  feet  abaft  her  stem,  that  of  the 
Hoivke  was  91  feet  abaft  hers;  so  that  in  proportion  to  the  lengths  of  the 
vessels  the  position  of  the  bridge  on  each  was  approximately  the  same. 

The  Olympic  was  proceeding  from  Southampton  water  towards  Spit- 
head  through  the  channel  south  of  the  Ryde  Middle  Bank  on  her  fourth 
voyage  across  the  Atlantic.  The  Hvwkc  was  proceeding  from  the  Solent 
towards  the  Nab  Lightship  through  the  same  channel  in  the  course  of 
making  her  annual  power  trials.  In  these  trials  a  certain  power  of  the 
engines  is  developed  for  a  certain  period,  for  the  purpose  of  not  only  test- 
ing the  engines,  but  of  testing  the  engine-room  complement  and  iheir 
capacity  and  power  for  keeping  steam.  The  trials  had  no  concern  with 
speeds;  but  speeds  were  taken  for  navigation  purposes. 

The  vessels  sighted  each  other  between  3  and  4  miles  distant.  At  that 
time  the  Olympic  was  coming  down  in  the  Thorn  Channel — which  is  a 
decp-drcdgcd  channel — near  the  North  Thorn  Buoy,  and  the  Hawke  was 
going  up  the  Solent,  in  the  vicinity  of  the  Gurnard  Ledge  Buoy.  Each 
had  the  other  more  or  less  on  her  port  bow  at  that  time. 

They  both  proceeded  on  their  ways,  and  about  4  minutes  later,  the 
Olympic  blew  two  short  blasts  expressly  for  the  Hawke.  in  order  to  let 
the  Hawke  know  that  she  was  on  the  starboard  helm,  and  bound  for  the 
eastern  passage  through  the  channel  towards  Spithead.  This  signal  was 
blown  when  the  Olympic  was  about  two-thirds  of  the  way  between  the 
Thorn  Knoll  Buoy  and  the  West  Bramble  Buoy;  and  thereupon  the 
Olympic  l>egan  to  take  her  turn  around  West  Bramble  Buoy  to  get  into 
the  channel.  The  distance  between  the  vessels  was  from  a  tnile  to  a  mile 
and  a  half  when  the  signal  was  sounded. 

The  cruiser  at  this  lime  was  getting  near  Eg>-pt  Point  (Isle  of  Wight), 
and  had  the  Olympic  broader  on  her  port  bow.    In  turning  the  Olympic's 
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Imjw  was  exhibited  to  the  port  bow  of  the  Hawke.  As  the  Olym- 
tuming  on  starboard  helm  to  round  the  West  Bramble  Buoy  to 
into  the  channel,  the  Hawks  was  turning  on  port  helm  to  rewind 
^£^p(  Ponit,  to  get  into  the  $ame  channel. 

It  was  said  for  each  vessel  that  after  her  turn  was  completed,  she 
fvtraightencd  on  a  definite  course,  which  was  kept  practically  until  the 
throes  of  the  collision.  What  these  courses  were  will  be  discussed  and 
decided  later.  The  distance  from  the  place  where  the  commander  of  the 
Olympic  said  she  was  steadied  on  her  course,  and  the  spot  where  he  marked 
the  collision  was  a  little  under  9  cables,  viz. :    1770  yards. 

The  distance  from  the  place  where  the  commander  of  the  Hawke  said 
ihe  cruiser  was  steadied  on  her  course  to  the  spot  where  he  marked  the 
eoliision  was  1 1  cables,  or  2200  yards. 

Although  the  respective  positions,  courses,  and  speeds  of  the  two  vessels 
at  earlier  stages  have  lo  be  looked  at  for  some  purposes,  it  is  mainly,  if 
not  entirely,  upon  their  respective  positions,  courses  and  speeds,  at  and 
from  the  lime  when  they  straightened  on  the  final  courses  that  tlie  de- 
cision of  these  actions  depends. 

ll  will  be  convenient  now  to  state  what  the  case  was  which  was  put 
forward  on  behalf  of  each  vessel.    It  can  be  done  quite  briefly. 

The  case  for  the  Olympic  was  thai  the  Hawke  was  at  all  material  limes 
the  overtaking  vessel ;  and  that,  as  such,  the  duty  lay  upon  her  to  keep  out 
of  the  way  of  the  Olympic  as  the  overtaken  vessel,  under  the  Article  of 
the  King's  Regulations,  which  corresponds  wilh  Article  24  of  the  Regu- 
lations lor  Preventing  Collisions  at  Sea,  and  that  she  committed  a  breach 
of  that  duty. 

Tlie  case  for  the  Hawke  was  that  at  all  material  times  the  two  vessels 
were  crossing  vessels  within  the  meaning  of  Article  19  of  the  last  named 
regulations  and  the  corresponding  Article  of  the  King's  Regulations,  and 
that  as  the  Olympic  had  the  Hawke  on  her  own  starboard  side,  the  duty  lay 
upon  her  to  keep  out  of  the  way  of  the  Ha-Ufke  and  that  she  (the  Olympic) 
committed  a  breach  of  that  duty. 

WItichcver  vessel  had  to  keep  out  of  the  way  of  the  other,  there  was  a 
corresponding  duty  upon  tliat  other  under  the  regulations  to  keep  her 
course  and  speed. 

These  were  the  main  contentions,  and  to  these  the  mass  of  the  evidence 
and  the  arguments  were  directed.  There  arc  other  matters  which  arise, 
and  must  be  dealt  with,  viz.:  the  allegation  that  at  the  last  moment  action 
ought  to  have  been  taken  by  one  ship  or  the  other  to  avert  the  collision, 
c\'cn  though  the  initial  blame  was  on  the  other;  and  also  the  defence  of 
compulsory  pilotage,  and  the  counter  allegation  that  if  the  fault  lay  with 
the  Olympic,  her  compulsory  pilot  was  not  solely  to  blame. 

I  now  propose  to  deal  with  the  main  issue.  Was  the  Haic'ke  the  over- 
taking vessel,  and  the  Olympic  the  overtaken  vessel?  Or  were  they  cross- 
ing vessels? 

In  order  to  determine  this  issue,  it  is  necessary  to  look  at  the  whole  of 
the  evidence,  and  especially  to  come  lo  a  conclusion  as  to  the  spot  of  the 
collision,  the  courses  of  the  vessels,  their  speeds,  their  bearings,  their 
distances,  and  their  helm  actions  at  the  material  times. 
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An  overtaking  vessel  is  defined  as  one  "Coming  up  with  another  vessel 
from  any  direction  more  than  2  points  abaft  her  beam,  i.  e..  in  such  a 
position,  with  reference  to  the  vessel  which  she  is  overtaking,  that  at  night 
she  would  be  unable  to  sec  cither  of  that  vessel's  side  lights."  Crossing 
vessels  are  vessels  travelling  upon  converging  courses  so  as  to  involve 
risk  of  collision. 

The  Olympic  set  out  to  prove  a  story  which  may  briefly,  but  witli  sub- 
stantial accuracy  be  staled  as  follows:  That  after  passing  the  North  Thorn 
Buoy  (where  her  speed  was  lyYi  knot^  she  reduced  her  speed,  and  that 
from  that  point  up  to  just  before  the  collision,  the  Harvlie  was  travelling  at 
a  greater  speed;  that  after  turning  the  West  Bramble  Buoy  she  straightened 
on  a  course  of  S.  39**  ^ '.  that  when  she  steadied  on  this  course,  the 
Haivkf  was  at  least  a  quarter  of  a  mile  astern,  bearing  about  2Vi  or  3 
points  on  her  starboard  quarter:  that  the  Hawke  was  on  a  parallel  course 
with  her  for  about  a  mile  before  the  collision,  and  distant  laterally  about 
300  yards;  that  from  the  position  astern,  the  }fau*kc  came  up  to  and 
overtook  her,  and  that  when  the  stem  of  the  Haivke  was  opposite  her 
bridge,  she  had  attained  the  greater  sjiccd  and  shot  ahead,  and  the  Hawke 
fell  astern;  and  finally  that  the  Hawke  starboarded  right  into  her  star- 
board quarter,  and  struck  her  almost  a  right  angle,  about  80  or  go  feet  from 
her  stem. 

On  the  other  hand  the  story  of  the  Haivke,  stated  in  a  similar  way 
briefly,  but  with  substantial  accuracy,  was  as  follows:  That  she  came  up 
the  Solent  on  a  course  N.  77"  E.,  and  turned  round  Egypt  Point  at  a 
distance  of  about  3V2  cables  from  the  land,  that  by  reason  of  the  presence 
and  course  of  the  Olympic  she  steered  a  course  of  S.  74"  E.,  intending  to 
pass  the  three  buoys  outside  Cowes,  viz.,  the  West  Conical,  the  Chequer, 
and  the  East  Conical  (also  called  the  Prince  Consort)  Buoy  at  a  distance 
of  between  20  and  jo  yards  on  the  north  side;  that  her  spee<l  was  less  than 
that  of  the  Olympic,  and  that  she  was  never  overtaking ;  that  the  vessels 
were  on  converging  courses  of  15  degrees;  that  the  Olympic  came  within 
about  100  yar<ls  of  her,  and  that  in  comparatively  shallow  water  by  cer- 
tain forces  called  suction,  or  interaction,  she  was  at  last,  when  brought 
into  this  close  proximity,  drawn  into  the  Olympic  so  that  she  collided  at 
an  angle  of  something  between  4  and  5  points. 

The  case  depends  upon  fact,  rather  than  upon  law.  It  is  not  only  an 
important  case,  it  is  also  in  many  respects  complicated.  But,  after  full 
and  careful  consideration.  I  have  arrived  at  definite  and  clear  conclusions. 

In  order  to  lest  the  evidence,  especially  the  evidence  which  consists  of 
impressions,  opinions,  and  observations  (of  greater  or  less  accuracy)  it 
IS  desirable  and  indeed  essential,  to  determine  certain  matters  which  ought 
to  be  capable  of  fairly  correct  ascertainment. 

In  the  first  place,  if  the  spot  of  the  collision  can  be  fixed,  wc  have  one 
of  the  chief  determining  factors  of  distances,  of  courses,  and  of  bearings. 

In  the  next  place,  if  the  speeds  01  the  vessels  can  be  ascertained,  or 
even  approximately  ascertained,  a  useful  test  is  provided  for  bearings, 
courses,  and  distances. 

The  place  of  collision  was  in  dispute.  It  was  regarded  and  properly 
regarded,  by  both  parties  as  a  very  important  matter.    It  was  only  vaguely 
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td  in  Ihe  Preliminary  Acts  and  Pleadings.  In  the  interlocutory  stage 
of  the  proceedings,  about  a  fortnight  before  the  trial,  I  made  an  order 
that  each  party  should  mark  upon  a  chart,  as  particulars  in  the  actions, 
the  place  of  coUision  as  alleged,  and  I  ordered  that  the  charts  so  marked 
should  be  exchanged  at  the  same  time,  so  that  neither  party  shotild  know 
befordiand  where  the  place  would  be  lixcd  by  the  opponent  The  places 
were  marked,  and  the  marked  charts  were  exchanged  accordingly. 

The  spot  fixed  by  the  Olymf>ic  was  about  220  yards  to  the  N.N.E.  of  that 
fixed  by  the  Hawke.  These  two  spots  I  call  "The  Olympic's  place  of 
coUision  '* — and  "  The  Haivke's  place  of  collision,"  respectively,  and, 
according  to  the  ordinar>-  rules  of  practice  in  legal  proceedings,  each  party 
ought  to  be  bound,  as  by  particulars,  to  the  places  so  marked. 

At  tlic  trial  three  of  the  chief  witnesses  for  the  Olympic  were  required 
to,  and  did  state  and  mark  the  place  where  they  said  the  collision  occurred. 
They  were  Captain  Smith,  the  pilot,  and  Colonel  Sexton  White.  Neither 
of  them  agreed  with  "  The  Olympic's  place  of  collision."  Nor  did  any 
of  them  agree  with  cither  of  the  others  as  to  the  spot.  Captain  Smith 
marked  a  spot  about  260  yards  to  the  N.W.  of  the  Olytnpic's  place  of  col- 
lifiion,  and   the  pilot   a   spot  about  420  yards   to  the   N.W.,  and   Colonel 

C White  a  spot  about  650  yards  to  the  S.E. 
The  Hawke's  place  of  collision  was  deposed  to  by  Lieutenant  Aylen, 
Ihe  navigating  officer  of  the  Hawke,  and  by  Commander  Blunt. 
It  was  fixed  by  reference  to  3  position  taken  a  few  minutes  after  the 
collision,  when  the  Hawke  came  to  rest,  by  Lieutenant  Aylcn  by  the 
direction  of  Commander -Blunt.  This  position  was  taken  by  means  of 
two  sets  of  bearings,  and  was  logged  by  Lieutenant  Aylen  at  the  time. 
By  a  mistake  it  was  logged  as  the  place  where  the  "  ship  was  struck/' 
Lieutenant  Aylen  said  he  made  the  entry  "  ship  struck  "  in  the  hurr>'  and 
excitement  of  the  niomenl;  but  that  that  position  was  really  that  in  which 
the  ship  came  to  rest.  I  l>elievc  this  statement.  1  also  believe  that  the 
spot  to  the  southward  and  westward  which  was  marked  as  the  Hawke's 
place  of  collision  was,  as  nearly  as  can  be  ascertained,  the  actual  spot  of 
the  collision. 

The  Olympic's  witnesses  did  not  fix  their  places  of  collision  with  refer- 
ence to  any  accurate  bearings. 

Their  positions  were  only  given  as  the  result  of  general  impression, 
and  as  stated  they  all  varied,  and  varied  considerably. 

I  accordingly  decide  for  the  purposes  of  this  case  that  the  Hawke's  place 
of  collision  is  where  it  must  be  taken  to  have  actually  occurred.  I  now 
Slate  by  comparison,  and  for  reference,  the  distance  from  the  various  spots 
of  collision  spoken  to  by  the  three  before-named  witnesses  for  the  Olympic, 
\o  what  I  have  decided  was  the  actual  place  of  collision.  Captain  Smith 
gives  his,  400  yards  away  in  a  direction  about  N.  by  W.  The  pilot  gives 
his,  540  yards  away  about  N.N.W.,  Colonel  White  gives  his,  650  yards 
away  about  E.S.E. 

The  place  of  collision  will  be  very  important,  as  I  afterwards  point 
out.  in  deciding  as  to  the  course  of  the  two  vessels  and  the  lines  of  those 
courses  in  the  channel. 
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Now  as  lo  speeds.    The  maximum  speed  of  the  Olympic  in  the  open  s 
is  about  22^  or  2^  knots  an  hour.    The  maximum  '*  reduced  speed  " — i.  e,, 
in   channels   like  the  Solent— is   about  20  knots.     Half  reduced   speed 
about  J5   knots,     in  getting  up  to   North  Thorn   Buoy  the  Olympic  w 
going  through  the  water  17  or  l7J'i  knots.  She  slowed  to  make  the  tu 
round   the   West    Bramble  Buoy,  until  her  speed  at  the  end  of  the  tviri 
and  when  she  steadied  on  her  course  was  said  to  be  1 1  or  12  knots;  whcth 
it  was  as  low  as  this  is  doubtful.     All  engines  were  then  put  full  spc 
ahead,  and  it  was  pleaded  and  stated  in  evidence,  at  the  time  of  the  col 
lision,  her  speed  through  the  water  was  16  knots  Her  captain  said  that  from 
about  12  knots  it  would  take  her  three  or  four  minutes  to  attain  her  maximum 
reduced  speed  of  20  knots.    Professor  Biles,  by  his  calculations,  supiKirtci 
that  statement.  This  evidence  is,  in  my  opinion,  more  reliable  than  that  from 
the  engine  room  upon  this  matter.    According  to  her  recorded  times  sh 
straightened  on  her  course  at  12.43  P>  n^-*  ai^d  the  collision  happened  at  12 
p.  m.    This  means  a  minimum  of  3  minutes;  and  a  maximum  of  4  minut 
because  the  limes  taken  were  from  electric  clocks  which  (with  the  cxccptio 
of  the  master  clock)  jumped  a  minute  at  a  time,  and  did  not  record  an>lhin, 
between   the  minutes.     In  this  interval  I  tliink  she  must  have  reached 
speed  nearer  20  knots  than  16  knots. 

This  question  of  her  speed  between  the  time  she  straightened  on  he 
course  and  her  colliding,  can  be  tested  or  checked  in  various  ways.     Th 
distance  from  the  North  Thorn  Buoy  to  the  Olympic's  place  of  coUisioi 
as  she  went,  is  3^  knots.     According  to  the  log  the  time  in  wliich  this 
distance  was  covered  is  9  minutes;  this  gives  ^n  average  speed  of   16.6 
knots  an  hour — and  it  includes  the  lower  speed  in  rounding  the  buoys. 
If  a  mean  time  of  g]4  minutes  is  taken,  the  average  speed  would  be  15.8 
knots;    and    if   a    full   ten   minutes   is   taken   the   average   would   be    1 
knots.     The  distance  to  the  actual  place  of  collision  is  greater,  and  tlic 
average  speeds  would  accordingly  be  somewhat  higher  in  each  case.    From 
the  Thorn  Knoll  Buoy  to  the  Olympic's  place  of  collision  the  distance  is 
about  IQ}^  cables.    The  time  given  in  the  Olympic's  log  for  travtlling  this 
distance  is  6  minutes — that  gives  an  average  speed  of  19  knots  an  hour. 
At  the  mean  of  6ti  minutes,  the  average  speed  would  be  17.3  knots  an  hour, 
and  at  the  full  7  minutes,  the  average  would  be  16.7  knots  an  hour.    Again 
the  distance  to  the  actual  place  of  collision  is  greater,  and  the  average' 
speeds  in  the  three  instances  would  be  higher  accordingly. 

Similar  calctilaiions  for  one  more  distance  will  suffice,  viz^  that  between 
the  position  in  which  the  Olympic  straightened  on  her  course  after  th 
turn,   ns   fixed   by   her  captain   and    the   actual   place   of  collision.     This 
measures    1   knot     The  time  recorded   in  her  log   for  this   distance  is  3 
minutes.    This  gives  an  average  speed  of  20  knots  an  hour.     If  the  mca 
is  taken  as  before  as  beiworn  3  and  4  minutes,  the  average  speeil  is  ovefj 
17  knots  an  hour,  and  taking  the  full  .4  minutes  there  is  an  average  sper 
of  1$  knot*. 

The  conclusion  to  which  T  have  come  is  that  the  speed  of  the  Olym- 
pic at  the  time  of  the  collision,  and  for  a  few  minutes  preceding  it,  was 
greater. than  that  stated  by  her  witnesses. 
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The  9pttd  of  the  Hawkc  can  be  fixed  with  more  certainty.  The  cruiser 
was,  as  stated,  on  power  trials.  Commander  Blunt  and  others  gave  evi- 
dence that  her  speed  was  is%  knots  at  and  for  some  time  before  the 
accident. 

Between  7.30  and  11.30  a.  m.  she  had  been  engaged  in  making  trials  of 
her  fall  natural  draft  power  (which  is  equal  to  four-fifths  of  the  forced 
draft  power)  and  from  n.jo  up  to  the  accident  in  making  trials  of  her 
three-fifths  natural  draft  power.  For  the  former  trials  the  number  of 
revolutions  made  were  92  per  minute.  If  the  bottom  of  the  cruiser  had 
been  clean,  the  speed  on  that  number  of  revolutions  would  have  been 
18.4  knots:  five  revolutions  per  minute  being  equal  to  a  knot  per  hour. 
But  she  had  not  been  in  dock  for  a  year,  and  her  bottom  was  in  a  state 
which  impeded  her  designed  speed,  and  the  results  obtained  were  an  aver- 
age of  only  17  knots  an  hour.  For  the  three-fifths  trials  from  11.30  o'clock 
the  number  of  revolutions  was  eased  down  to  and  kept  at  82.  This  was 
proved  by  the  engine-room  log  and  by  se\'eral  witnesses.  If  the  bottom  of 
the  ship  had  been  clean  this  would  have  given  a  speed  of  164  knots,  but 
in  the  state  in  which  .Oie  was.  she  would  fall  short  of  this,  and  in  pro- 
portion as  before  her  speed  would  be  only  a  little  over  15  knots. 

This,  I  find  upon  the  evidence,  was  about  the  speed  of  the  Haicke  for 
some  time  before,  and  at  the  time  of,  the  collision. 

I  now  come  to  the  consideration  of  the  important  matters  of  the  courses 
and  bearings  of  the  two  vessels. 

First,  with  regard  to  the  courses  of  the  Olympic.  They  are  not  in  any 
uncertainty.  When  she  first  sighted  the  cruiser  she  was  on  a  course  of  S. 
65'  W.  magnetic,  and  this  course  was  continued  till  she  starboarded  for 
rounding  the  West  Bramble  Buoy.  When  she  gave  the  two-blast  signal 
for  this  helm  action,  she  had  the  cruiser  on  her  starboard  bow.  After 
she  finished  the  turn  she  steadied  on  her  new  course,  which  was  S.  59"  E. 
This  course  had  previously  been  entered  in  her  log  as  follows :  West 
Bramble  to  Peel  Buoy,  S.  59"  E." 

She  remained  on  it  until  immediately  before  the  blow,  when  her  helm 
was  put  hard-aport,  which  altered  her  heading  about  a  point 

There  is  no  doubt  about  this  course  of  S.  59°  E.  'Hie  position  of  the 
yessel  in  the  channel  depended,  of  course,  upon  the  place  where  she  was 
when  the  course  was  set.  About  this  there  was  considerable  dispute. 
The  Olympic's  witnesses  placed  her  much  more  to  the  north  of  tlie  chan- 
nel than  those  for  the  Hmvkc  did.  This  question  and  the  other  connected 
with  it,  namely,  the  position  of  the  Haxvke  in  the  same  cliannel  when  she 
got  on  her  last  course  before  the  accident,  is  all  important  and  required 
careful  investigation.    This  will  be  done  a  little  later. 

Next  as  to  the  course  of  the  Howke. 

W^en  she  first  sighted  the  Olympic  her  course  was  N.  T^Vi^  E.  magnetic. 
The  commander  said  that  by  reason  of  the  presence  of  the  Olympic  he 
turned  Egypt  Point,  and  put  his  vessel  on  a  course  of  S.  74"  E.  Counsel 
for  the  Olympic  contended  that  this  course  was  never  set,  and  the  Ilawke 
was  never  upon  it.  Commander  Blunt  said  he  took  this  S.  74"  E.  course 
from  the  line  of  three  buoys  off  Cowes  which  he  could  sec  in  front  of 
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him,  viz.,  the  West  Conical,  tlic  Chequers,  and  the  East  Conical,  and 
steered  more  especially  by  the  Chequers,  which  was  the  outlying  one.  to 
pass  clear,  but  as  close  to  them  as  he  could ;  and  that  following  that 
course  he  passed  about  20  yards  off  the  Chequers,  and  about  30  yards  off 
the  others.  There  was  another  cruiser  called  the  Edgar  lying  ahead 
anchored  in  Stokes  Bay ;  and  tlic  man  at  the  wheel  was  told  to  steady  on 
the  Edgar.  Where  a  fixed  object  lies  in  or  quite  near  a  course,  the  helms- 
man is  often  in  practice  told  to  steady  on  such  an  object,  not  so  much 
to  steer  for  it  as  to  have  ready  assistance  to  keep  the  ship's  head  steady. 
The  position  where  the  Edgar  was  anchored  was  proved :  and  the  bearing 
of  the  Edgar  from  the  Hcnvkc  when  the  latter  was  off  the  Chequers 
Buoy  was  S.  73'^  E.,  which  confirms  the  course  said  to  have  been  set. 
Commander  Blunt  said  he  was  absolutely  certain  about  the  course.  His 
evidence  was  also  that  the  Olympic  was  siill  on  her  turn  when  he  steadied 
on  the  S.  74"  E.  Lieutenant  Aylen  testified  to  seeing  that  the  course 
was  S.  74°  K.  on  the  standard  compass  after  the  commander  steadied  her, 
and  to  hearing  afterwards  the  order  to  the  helmsman  to  steady  on  the 
Edgar,  or  steer  for  the  Edgar.  Lieutenant  Bashford  heard  the  order  to 
steady  on  the  Edgar — and  saw  that  the  vessel  was  in  fact  so  steadied.  Hunt, 
a  quartermaster  on  the  bridge,  said  he  saw  the  Hawke  steadied  on  S.  75° 
E. — this  was  by  his  steering  compass — and  heard  the  order,  "  Steady  on 
the  Edgar"  and  that  he  himself  took  the  wheel  by  Lieutenant  Bashford's 
direction  and  steadied  the  ship  on  the  Edgar,  So  much  for  the  evidence 
from  the  Hawke  upon  the  question  of  this  course. 

How  does  the  evidence  from  the  Olympic  fit  in  with  this?  The  pilot 
in  charge  said  that  when  the  cruiser  was  about  a  quarter  of  a  mile  away 
on  iiis  starboard  quarter,  he  saw  that  she  h:td  altered  from  her  original 
course,  i.  e.,  (N.  77*  E.)  and  had  got  on  No.  2  course.  To  quote  his  own 
words,  "She  was  on  No.  2  course  then.  I  will  call  it  E.  by  S."  That  is 
S.  78^4*  R— converging  more  upon  S.  59"  E,  by  4^4'  that  S.  74"  E. 
would  be.  Later  he  said  that  at  that  time  she  was  heading  towards  him 
converging  iVi  points,  which  would  be  S.  75*  E.,  and  ultimately  he  stated 
in  terms  that  the  cruiser  might  have  been  heading  upon  a  course  of  S. 
74*  E.  His  case  upon  this  was  that  she  afterwards  ported  and  came  on 
a  parallel  course  with  the  Olympic.  Upon  the  evidence  for  the  liaicke 
and  upon  the  testimony  from  the  Olympic's  pilot.  I  find  that  after  turning 
Eg>-pt  Point,  the  Haukc  was  steadied  on  a  course  of  S.  74*  E. 

We  have  now  arrived  at  this;  that  after  the  two  vessels  were  steadied 
upon  the  completion  of  the  turnings,  their  courses  were  S.  50*  E  and  S. 
74"  E.  respectively.  They  were,  therefore,  converging  at  an  angle  of  15 
degrees,  and  if  their  courses  were  pursued,  risk  of  collision  was  involved. 

I  stated  before  that  the  positions  in  the  channel  of  the  two  lines  of 
these  courses  were  important  and  required  careful  investigation.  They 
determine  not  only  the  respective  parts  of  the  channel  to  which  each  vessel 
got:  but  also  in  brge  mea.iure  the  disputed  point  as  to  whether  the 
Ha7vki  subsequently  ported  herself  into  a  parallel  course. 

The  cases  of  the  two  vessels  are  contradictory.  The  Olympic  alleged 
that  the  Haivkt  came  much   further  north  into  the  channel   than  a  turn 
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rotind  Egypt  Point  required  or  fitted.  Captain  Smith  brought  the  Hawke 
up  to  a  position  (which  he  marked  on  a  chart)  about  6  cables  and  130 
yards  north  of  Egypt  Point;  and  the  pilot  brought  her  up  about  8  cables 
and  ]6o  yards  to  N.N.l^  of  the  point.  The  allegation  of  the  Hawke  was 
that  she  rounded  Egypt  Point  about  3^^  cables  off. 

Tlic  Olympic's  evidence  was  directed  to  prove  that  she  was  in  a  good 
mid-channel  course  when  she  steadied  on  S.  59**  E.,  because  she  so  steadied 
with  No  Man's  Fort  open  on  her  starboard  bow.  i,  2,  or  3  degrees.  The 
course  recorded  in  the  log  was,  as  I  have  said,  "  West  Bramble  Point  to 
Pec!  Buoy,  S.  59"  E."  No  Man's  Fort  was  distant  about  Sj-i  miles:  Peel 
Buoy  was  3*.-^  miles.  Her  course  would  have  to  be  changed  at  the  Peel 
Baoy.  and  at  various  other  points  long  before  reaching  No  Man's  Fort. 
Il  could  not  be  reached  on  that  course.  The  vessel  would  have  been  on 
the  banks  before  long. 

Il  might  have  been  that  the  helmsman  was  told  tn  keep  an  eye  on  that 

well-known  distant  fixed  object  so  as  to  help  him  to  keep  the  head  of  his 

lugc  craft  steady,  but  Helmsman  Maine's  story  about  this  was  very  extra- 

"ordinary.     He   did   not   mention   No   Man's   Fort   in   his   examination   in 

chief,  when  he  said  what  course  he  steered.    In  cross-examination  he  said: 

•'  When  I  got  the  order  to  steady,  there  was  just  the  No  Man's  Fort  on 

le  starboard  bow,  2  points."  He  insisted  over  and  over  again  that  the  fort 
•as  "2  points"  or  "22  degrees"  on  the  starboard  bow.  That,  of  course, 
«ras  impossible,  but  such  was  (he  state  of  his  mind  upon  it  when  his 
evidence  was  given. 

I  cannot  accept  the  storj-  that  the  course  was  fixed  and  kept  upon  a  line 
ihowing  No  Man's  Fort  a  little  (up  to  3  degrees)  on  the  starboard  bow. 
A  few  degrees  at  such  a  distance  would  make  all  the  difference.  A  line 
irilh  the  fort  2  degrees  on  the  starboard  bow  would  bring  the  vessel  quite 
close  up  to  the  Ryde  Middle  Shoal,  and  3  degrees  or  more  right  on  the 
»hoal.  Therefore,  the  exact  line  of  the  Olytnf'ic*s  course  in  the  channel 
cannot  properly  be  determined  by  considering  angles  between  her  and  the 
fort 

The  evidence  from  the  cruiser  was  led  to  establish  that  she  passed  within 
j!4  cables  of  Egypt  Point,  and  that  her  S.  74**  E.  course  from  there  kept 
her  on  the  extreme  starboard  side  of  the  channel,  and  brought  her  as 
close  as  she  could  get  to  the  three  buoys  already  referred  to. 

All  the  officers  who  were  cillcd  from  the  Hmvki*  testified  to  this.  Lieu- 
tenant Aylen  observed  the  position  at  three  places,  at  Solent  Bank  Buoy, 
Gurnard  Ledge  Buoy,  and  Egypt  Point.  He  entered  these,  with  the  limes, 
in  a  note  book,  which  unfortunately,  was  lost  overboard  at  the  shock  of 
the  blow  between  the  vessels  when  he  stood  in  the  chains  on  the  side 
which  stnick.  Lieutenant  Aylen*s  honesty  and  integrity  were  not  im- 
peached. His  evidence  must,  in  the  absence  of  the  lost  book,  be  considered 
as  that  of  any  other  witness.  If  he  is  right  in  his  recollection,  he  estab- 
lished the  line  on  the  N.  yy"  E.  course  as  being  about  a  cable  inside  the 
line  of  S.  77*"  W.,  which  was,  and  is  marked  on  what  was  called  the 
impounded  chart,  and  which  I  marked  "  F,"  and  proves  that  Egjpt  Point 
was  passed  about  3H  cables  off.     If  the  course  was  set,  as  I  have  found 
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It  Wis  after  ihc  turn,  nnd  if  it  was  set  at  about  this  distance  off  the  poini 
fixed  by  Lieutenant  Aylen  and  others,  and  if  it  was  followed  up  to  and 
close  aloHK  the  line  of  the  three  buoys  then  one  is  not  surprised  to  hear, 
and  one  is  naturally  prepared  to  accept  the  evidence  that  Commander  Blunt 
remarked  to  the  navigator  that  the  Olympic  was  comin;^  unpleasantly 
close,  and  asking  him  when  just  past  the  Chequers  Buoy,  whether  he  could 
haul  any  more  to  the  starboard,  and  that  the  reply  given  was :  "Not  till 
you  arc  past  the  Red  Buoy,"  meaning  the  East  Conical  Buoy,  and  that  as 
soon  as  he  could  see  the  Old  Castle  Point  Buoy  clear  of  the  Red  Buoy, 
lie  gave  the  nrder  to  port  which  he  said  he  gave. 

Again,  what  is  the  evidence  from  the  Olympic  upon  this?  As  to  the 
position  of  the  liaxuke  in  coming  up  the  Solent  the  pilot  gave  evidence. 
He  said  that  when  he  blew  the  two-blast  starboard  helm  signal  lo  let  the 
Hawke  know  that  he  was  rounding  the  West  Bramble,  she  was  iVz  miles 
away  from  him  right  in  mid-channel,  abreast  of  Gurnard  Bay,  coming  up 
on  a  mid-channel  course  of  N.  77"  E.,  and  as  near  to  East  Lepe  Buoy  as 
she  was  to  Gurnard  Ledge  Buoy.  Now  the  distance  between  these  two 
buoys  is  6  cables.  But  if  a  line  is  drawn  on  a  course  of  N.  77"  E.  from 
the  spot  where  the  pilot  marked  the  Haxvke  when  the  Olympic  steadied  on 
her  last  course  (even  supiKJsing  that  the  Hatuke  had  not  before  changed 
to  a  southward  and  eastward  course)  past  the  East  Lepe  Buoy,  it  would 
pass  Egypt  Point  rather  over  6S^  cables  away,  but  it  would  go  within  30 
or  40  yards  of  East  Lepe  Buoy  and  over  sV^  cables  away  from  the  Gurnard 
Ledge  Buoy.  It  would  also  go  over  the  Solent  Bank.  The  same  can  be 
said  within  70  or  80  yards  of  a  similar  line  drawn  from  the  corresponding 
spot  marked  by  Captain  Smith.  Tlie  evidence  of  the  pilot  on  this  point 
is  nearer  the  truth  than  his  marking  on  the  chart,  and  is  more  consistent 
with  that  of  Lieutenant  Aylen  as  to  the  distance  from  the  land  of  the 
HaiL'ke's  up-cliannci  Solent  course.  Reference  may  also  be  made  to  the 
evidence  of  Mr.  Lashmer,  the  master  of  the  yacht  Belinda.  He  described 
where  his  yacht  was  off  Cowes,  and  said  he  saw  the  Hcnvkc  turn  Egypt 
Point;  he  said  he  could  see  without  any  difficulty  at  what  distance  from 
the  land  the  Haivke  made  the  turn,  and  he  gave  the  distance  as  300  yards 
only. 

For  these  reasons,  amongst  others,  T  find  that  the  line  of  the  S.  59"  E. 
course  of  the  Olympic  was  much  further  south  than  her  witnesses  stated; 
and  that  the  line  of  the  S.  74'*,E.  course  of  the  Hawke  was  substantially 
where  it  was  stated  to  be  by  Commander  Blunt  and  Lieutenant  Aylen. 

This  conclusion  is  consistent  with  what  I  have  found  to  be  the  true 
place  of  the  collision.  The  explanation  of  the  Olympic  coming  so  far  south 
is,  I  think,  that  the  pilot  with  his  huge  vessel  made  too  large  a  sweeping 
turn  round  the  Brambles.  What  tide  there  was — half  a  knot — would  also 
tend  to  set  her  to  the  south. 

Now  I  must  deal  with  the  question  of  whether  the  Htncke  was  at  any 
time  the  overtaking  ship,  and  whether  she  is  to  be  regarded  as  the  over- 
taking ship  at  the  time  of  the  collision.  W^as  she  at  any  time  coming  up 
with  the  Olympic  from  a  dircctio«i  more  than  2  points  abaft  her  beam?  In 
the  course  of  his  final  address  I  asked  Mr.  Laing  at  what  time  tlie  vessels 
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to  be  crossing  vessels,  if  they  ever  were  crossing  vessels;  and  at 
time  they  became  overtaking  and  overtaken  vessels.  His  reply  was 
that  tliat  raised  a  point  which  had  to  be  considered  with  great  care,  that 
he  was  not  sure  of  the  exact  answer  he  was  going  to  give  at  tlie  moment, 
as  he  had  not  considered  it  But  I  assume  from  the  way  the  evidence 
was  placed  before  the  court,  that  the  Olympic's  contention  is  that  at  any 
rale  from  the  time  when  she  was  steadied  on  her  S.  59*  E.  course  the 
HtKvke  was  the  overtaking  vessel  and  ought  to  have  kept  out  of  her  way. 
Many  witneises  deposed  that  at  this  time  the  Haivkg  was  2'/i  to  3  points 
<in  her  starboard  quarter  and  distant  a  quarter  of  a  mile  or  more.  They 
placed  the  Haivke  therefore  5  to  sVi  points  ab.'ift  the  beam  of  the  Olympic, 
and  said  she  was  much  the  faster  vessel  until  the  Olympic  came  to  pass 
the  Hatcke  just  before  the  accident.  There  was  an  extraordinary  simi- 
larity, amounting  almost  to  complete  identity,  about  their  evidence.  Much 
reliance  was  placed  upon  it  by  counsel  for  the  Olympic:  and  especially 
upon  the  testimony  of  Colonel  Sexton  White,  Tliis  gentleman  was  a  man 
who  had  experience  of  steam  trials  and  who  was  pretty  familiar  with  ships. 
He  placed  the  Hawkc  at  about  a  quarter  of  a  mile  C400  to  500  yards) 
|Sway  from  the  Olympic  and  on  her  starboard  quarter.  He  had  no  practi- 
knowledgc  of  "  points  "  of  the  sailor's  compass ;  but  when  asked  to  show 
models  the  relative  positions  of  the  two  vessels,  he  placed  the  Ha-wki 
tut  55-^  points  abaft  the  beam,  on  the  starboard  quarter  of  the  Olympic. 
lis  body  of  evidence,  if  it  cnuld  be  relied  upon  as  being  the  result  of 
accurate  and  nautically  intelligent  obser>'ation,  would  be  very  important. 
Btil  general  observation  as  to  the  distances,  bearings,  and  speeds  of  two 
vessels  turning  at  different  points,  at  a  considerable  distance  away,  about 
the  same  time,  and  then  angling  towards  each  other  is  difficult  and  liable 
to  great  errors.  Evidence  of  that  kind  requires  to  be  submitted  to  a  care- 
ful test;  and  tests  are  available  in  this  case.  None  of  the  observers  at 
the  time  were  thinking  of  any  collision,  and  none  of  them  made  obser- 
vations with  reference  to  any  fixed  objects  on  the  land  or  otherwise.  They 
may  have  made  mistakes,  and  harbored  inaccurate  impressions.  Even 
Colonel  White,  who  was  perhaps  the  most  trained  and  intelligent  of  the 
witnesses,  was  clearly  mistaken  as  to  the  place  of  collision,  and  of  the 
place  where  he  described  the  Hazvke  to  be  when  he  said  she  starboarded 
into  the  Olympic  just  before  striking  her.  Of  such  places  he  would  be 
likely  to  take  note,  and  indeed  he  noted  them  in  this  instance  by  reference 
10  a  fixed  object  on  the  land  close  by.  He  said  that  when  the  Haivke  star- 
boarded, she  was  rather  to  the  eastward  of  Old  Castle  Point,  and  that  the 
Olympic  had  got  abeam  of  old  Castle  Point  at  that  time.  But  the  place 
of  collision  was  in  a  direction  not  eastward  but  N.N.W.  from  this  point, 
and  on  her  course  the  Olympic  would  not  have  been  abeam  of  the  Point 
for  another  750  yards  beyond  w  here  she  collided ;  or,  to  test  the  value 
of  such  observations  in  another  way,  she  would  not  have  been  abeam  of 
the  Point  for  another  half  a  mile  beyond  where  Captain  Smith  said  she 
collided.  Other  observations  by  tlic  same  body  of  witnesses  produced 
upon  them  the  impression  apparently  that  the  vessels  were  for  a  long 
lime  upon  parallel  courses,  brouglit  to  the  parallel,  according  to  the  pilot, 
by  the  Hawke  porting  from  her  S.  74*  E.  course. 
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The  evidence,  as  has-alrendy  been  pointed  onl,  established  that  the  ves 
sels  were  never  brought  on  parallel  courses  at  all.  There  arc  still  safer 
tests  of  the  accuracy  of  such  observations,  or  impressions,  which  show  that 
they  are  not  reliable.  It  is  capable  of  mathematical  demonstration  that  if 
the  ships  were  on  converging  courses  of  15  degrees  (which  it  has  been 
shown  they  were)  and  the  Hatfke  was  a  quarter  of  a  mile  away,  and  5^$ 
points  abaft  the  beam  of  the  Olympic  (as  most  of  the  witnesses  say),  the 
Hawke  would  have  to  travel  just  about  twice  as  fast  as  the  Olympic  in 
order  to  meet  her  at  the  point  of  intersection.  I  have  found  the  speed  of 
the  Hawke  to  be  15  or  15J4  knots  an  hour,  on  evidence  which  appears  to 
me  to  be  unanswerable:  accordingly  the  Olympic  would  only  travel  from 
where  she  was  straightened  on  her  course  to  the  point  of  intersection  at 
71-^  knots,  or  so.  which  is  absurd. 

Similarly,  with  the  Hawke  at  5  points  abaft  the  beam,  the  ratio  of  speed 
to  the  Olympic  w*ould  be  as  11  to  6;  that  would  give  a  speed  to  the  Olym^c 
to  the  point  of  intersection  of  about  8J^  knots,  which  again  is  absurd. 

Apply  one  other  test.  The  distance  between  wlicre  Captain  Smith 
marked  the  Hawke  on  !he  chart,  sJ^  points  abaft  the  beam  when  his  vessel 
steadied  on  her  course  to  the  place  of  collision  is  i  niile  and  3  cables. 
(The  distance  is  the  same  to  the  place  which  the  particulars  chart  deliv- 
ered by  the  Olympic  fixed  for  the  collision.)  According  to  the  logged  time 
of  the  Olympic  the  Haufke  travelled  this  distance  in  3  minutes;  to  do  that 
would  require  a  speed  of  26  knots  an  hour  upon  the  }1<nvke. 

If  a  mean  time  of  y/i  minutes  is  taken,  her  speed  would  have  to  be  ovzr 
22^  knots  an  hour. 

And  even  if  4  minutes  (which  is  outside  the  maximum)  are  given,  her 
speed  would  have  to  be  19^^  knots. 

These  speeds  on  the  Hawke  are  impossible.  These  tests  show  con- 
clusively, in  my  opinion,  that  the  evidence  of  the  impressions  as  to  distance 
and  bearing  given  by  the  witnesses  referred  to  cannot  be  relied  upon.  The 
evidence  given  by  Mr.  Lashmar,  Mr.  Gaudion,  and  Captain  Lcc  was  of 
much  the  same  character,  and  is  open  to  the  same  criticism.  Further,  with 
regard  tu  the  two  last-named  witnesses,  whose  range  of  vision  was  limited 
as  marked  on  the  chart,  it  is  to  be  observed  that  their  cidence  is  quite  con- 
sistent  with  what  1  have  found  to  be  the  facts,  that  Ihey  should  first  seefl 
the  Olympic  come  into  sight,  and  then  the  Hatvkc;  that  the  opening  be- ™ 
tween  the  two  should  be  closing  to  their  vision,  and  that  the  Hawke.  being 
so  much  nearer,  should  appear  to  them  to  be  travelling  at  a  faster  rate. 
The  comments  upon  their  evidence  which  Mr.  Aspinall  made  in  his  ad- 
dress, and  which  he  illustrated  by  a  diagram,  are  fair  and  sound. 

U  is  upon  such  evidence  of  general  observation  as  I  have  been  dealing 
with  that  the  Olympic  founded  her  case  that  the  Hawke  was  an  overtaking 
vessel. 

Commander  Blunt  denied  that  the  Hawke  ever  was  2  points  abaft  the 
beam  of  the  Olympic. 

I  have  come  to  the  conclusion  that  he  is  right. 

The  Hazvke  was  not  an  overtaking  vessel  whhin  the  meaning  of  the  rule. 

If  either  vessel  was,  it  was  the  Olytnpic,  which  overtook  the  Hawke. 
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1  think  that  in  approaching  the  place  where  the  vessels  collided,  they 
Twere  crossing  vessels,  ami,  as  the  Olympic  had  the  liait'ke  on  her  star- 
board side,  she  ought  to  have  gut  out  of  the  way. 

Krofn  what  has  already  been  said  about  the  lines  of  the  courses  in  the 
channel,  it  follows  that  I  cannot  accept  the  version  of  the  Olympic  that 
Ihc  vessels  were  laterally  apart  a  distance  of  jno  yards  wlicn  the  Hanoke 
viras  said  to  turn  on  a  starboar<l  helm  towards  and  into  the  Olympic. 

According  to  the  turning  circles  of  the  Hiiwke,  if  the  vessels  had  been 
300  yards  away  from  each  other  laterally,  she  could  have  passed  under 
the  stern  of  the  Olympic. 

TTicy  were  more  like  itx)  yards  apart  when  the  Hawke  swerved  in. 
I  airt  asked  to  decide  that  the  cruiser  starboarded  Jn  order  to  get  under 
the  stem  of  the  other  vessel. 

The  case  for  the  Olympic  w-as  that  the  Hawke  executed  a  manccuver 
under  a  starboard  helm  in  order  to  do  this. 

Even  if  the  distance  between  thcni  was  about  300  yards,  as  alleged,  the 
attempt  would,  to  use  the  phrase  of  Captain  Smith,  be  "an  inconceivable 
manccuver."  The  commander,  three  officers,  and  two  men  at  the  wheel 
on  the  Haivke  all  denied  positively  that  an  order  was  given  to  starboard, 
or  that  the  helm  was  starboarded.  If  the  intervening  lateral  distance  was 
something  like  100  or  150  yards,  the  suggested  manoruver  would  be  still 
more  inconceivable.  To  Find  that  it  was  executed  I  should  have  to  dis- 
believe these  witnesses,  .^bout  such  a  matter  there  could  not  be  a  mis- 
take. The  only  alternative  is  that  they  swore  falsely,  and  conspired  to 
swear  falsely.  I  cannot  adopt  that  alternative.  It  is  to  be  remembered 
in  this  regard,  and  indeed  in  regard  to  the  whole  of  their  evidence,  that 
the  officers  of  the  cruiser  gave  their  testimony  at  an  inquiry,  which  was 
held  the  day  after  the  accident.  At  that  time  it  is  quite  improbable,  if 
not  impossible,  that  they  could  have  any  knowledge  of  the  case  which  would 
he  made  on  behalf  of  the  Olymf>ic.  as  to  speeds,  hearings,  and  so  forth. 
It  is  not  unfair  in  the  circumstances  to  assume  that  the  accounts  they 
gave  at  this  trial  were  the  same  as,  or  consistent  with,  those  to  which  they 
testified  at  the  inquiry.  They  must  have  known  that  their  superior  officers 
would  carefully  watch  the  evidence  that  they  would  give. 

T  now  come  to  the  circumstances  which  occurred  immediately  before 
the  vessels  came  into  collision. 

When  the  Hawke  was  in  a  position  to  clear  the  East  Conical  Buoy 
an  order  was  given  to  port  her  helm  5  degrees.  This  was  done  in  order 
to  give  as  much  room  as  possible  to  the  Olympic.  The  Haxvkc  changed 
her  heading  to  the  south  under  this  helm  to  the  extent  of  less  than  a 
point.  Suddenly,  however,  she  swerved  in  towards  the  large  vessel.  Evi- 
dence was  given  by  Mr.  Taylor,  a  naval  constructor  in  the  U.  S.  Navy 
Department,  on  the  theory  of  *'  Suction "  or  interaction  between  vessels, 
efpecially  in  shallow  water — a  subject  to  which  he  had  given  much  study. 
Interesting  experiments  were  also  made  in  the  presence  of  the  Kldcr 
Brethren  and  myself.  They  were  not  very  conclusive,  especially  as  to  the 
direction  and  extent  of  the  forces,  but  they  showed  that  disturbing  forces 
were  set  up.    In  this  case  the  speeds  of  the  two  vessels  were  high,  and  the 
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disparity  between  ihe  displacements  of  the  two  vcsseU  was  enormous; 
they  were  roughly  as  7  lo  I ;  and  they  were  in  close  proximity.  Moreover, 
if  the  place  of  collision  which  I  have  accepted  is  substantially  the  correct 
one,  it  happened  that  just  before  the  swerve  the  Hawke  was  passing  over 
the  shallowest  part  of  a  shoal,  which  would  tend  to  give  her  a  sheer 
towards  deep  water  The  Olympic  was  at  about  the  same  time  passing 
over  a  bottom  which  was  irregular  and  of  comparatively  ^small  depth. 

I  have  decided  that  there  was  no  starboarding  by  the  Haivke  as  con- 
tended by  the  Olympic — and  1  am  of  opinion  that  in  the  exceptional  con- 
ditions which  prevailed,  the  forces  set  iip  in  the  water  are  sufficient  to 
account  for  the  Hawke  being  carried  towards  the  Olympic  in  a  swerve 
which  was  beyond  her  control 

The  Olympic  had  ample  room  and  water  in  the  channel  to  the  north- 
ward. She  came  much  too  close  to  the  cruiser  on  the  south  side  of  the 
channel.  She  did  not  take  the  proper  steps  to  keep  out  of  the  way.  She 
might  have  averted  the  collision  right  up  to  the  last  if  she  had  put  her 
helm  hard  astarboard.  Even  when  the  pilot  saw  the  Hawke  come  towards 
his  vessel,  he  delayed  action ;  and  even  when  he  took  it,  he  ordered  the 
helm  hard  aport.  which  was  a  very  doubt  ftd  manocuvcr.  In  the  agony  of 
the  situation,  certain  orders  were  given  on  the  Haivke.  They  did  not 
avail;  but  they  were  not  wrong.  In  carrying  them  out  the  helm  was 
jammed,  but  this  was  an  accident  for  which  no  one  is  responsible,  and 
which  did  not  affect  the  collision.  I 

1  cannot  find  that  the  Hawke  is  to  blame  for  not  acting  otherwise 
or  earlier,  because  she  had  to  keep  her  course  and  speed  until  it  was  clear 
that  the  collision  could  not  be  averted  by  the  action  of  the  Olympic  alone, 
and,  as  I  have  said,  action  on  the  part  of  the  Olytnpic  at  almost  the  last 
moment  might  have  prevented  the  accident. 

Complaint  was  made  that  the  Haivke  failed  to  give  sound  signals  when 
rounding  Egypt  Point  on  a  port  helm,  and  at  the  last,  when  the  com- 
mander ordered  "  port  $  degrees  "  in  an  attempt  to  get  as  far  away  from 
the  Olympic  as  possible.  These  signals  ought  to  have  been  given;  but  the 
omission  to  give  them  has  notJiing  to  do  with  the  collision,  and  there  is 
no  presumption  of  fault  in  the  case  of  the  king's  ship. 

On  the  main  issues  raised,  I  therefore  find  upon  the  evidence;  (l)  That 
the  Olympic  has  failed  to  establish  her  contention  that  ttie  Hawke  was  an 
overtaking  vessel  bound  to  keep  out  of  the  way;  (2)  That  ihe  vessels  were 
crossing  vessels,  and  that  the  Olympic  having  the  Hawke  on  her  starboard 
side,  should  have  kept  out  of  the  way  of  the  Hawke;  (3)  That  the  Haivke 
was  not  to  blame  for  what  she  did,  or  omitted  to  do;  and  (4)  That  the 
cause  of  the  collision  wa.*?  the  faulty  navigation  of  the  Olympic  by  her 
pilot  in  going  dangerously  near  the  Haivke  and  the  non-observance  of  the 
rule  which  required  her  to  keep  out  of  the  way. 

1  Am  not  troubled  in  this  case  with  the  question  of  whether  a  breach 
by  the  Olympic  of  Article  ig  of  the  Sea  Regulations  involved  a  statutory 
presumption  of  fault  under  section  ^tg  (4)  of  the  Merchant  Shipping 
Actk  l^Q4^  because  I  am  of  opinion  that  the  breach  contributed  to  the 
accidciit    Ibis  question  may  have  been  decided  infereniially  in  the  '*  Sans 
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Par€il  "   (1900,  p.  267),  but  upon  that,  having  regard  to  the  decision  in 
the  Hero  (1911,  p.  — ).  under  another  rule,  I  do  not  express  any  view. 

Oue  other  matter  still  remains  for  decision,  viz.,  whedier  the  owners  of 
the  Olympic  are  protected  from  the  results  of  her  fauhy  navigation  by  the 
defence  of  compulsory  pilotage. 

It  was  formally  proved  by  the  first  witness  at  the  trial  that  the  Olympic 
was  tn  charge  of  a  duly  licensed  pilot  in  a  compulsory  pilotage  district ; 
that  all  the  orders  preceding  the  collision  were  given  by  the  pilot ;  and  that 
all  his  orders  were  properly  and  promptly  obeyed.  During  the  rest  of 
the  iTial  this  matter  was  left  untouched.  It  receded  into  the  background, 
and  seemed  to  have  faded  out  of  memory,  until  Mr.  Aspinall,  in  his  ad- 
dress in  answer  to  Mr.  Laing,  dealt  with  it  The  Elder  Brethren  and  I 
were  carefully  watching  to  sec  whether  it  would  be  suggested  to  the 
'vritnesscs  for  the  Olympic  that  anyone  other  than  the  pilot  was  to  blame. 
It  was  put  forward  in  a  vague  sort  of  way  by  Mr.  Aspinall,  at  the  end  of 
the  case,  that  the  pilot  was  not  solely  responsible  for  the  accident :  "  Be- 
cause he  was  navigating  his  ship  upon  an  assumption  of  facts  which  did 
not  exist,  and  he  was  not  kept  informed  of  the  real  facts."  When  asked 
who  the  persons  were  other  than  the  pilot,  whose  negligence  partly  caused 
the  accident,  he  said:  "The  people,  I  should  say,  who  were  nn  the  bridge, 
the  look-out  men."  He  referred  to  an  answer  of  the  pilot  in  which  he 
id:  "Of  course,  while  I  was  taking  the  turn,  I  was  certain  that  I  should 
round  far  ahead  of  her,  .so  while  I  was  making  the  manccuvcr  round 
the  West  Bramble  Buoy,  1  was  not  paying  much  attention  to  her." 

Tlien  Mr.  Aspinall  added:  "That  was  all  the  pilot  knew  and  no  more, 
and  if  his  view  as  to  the  place  was  entirely  wrong,  then  he  was  not  prop- 
erly informed  by  the  owners'  servants  as  to  what  the  real  state  of  affairs 
was."  Mr.  Aspinall  did  not  explain  how  the  owners'  servants,  and  which 
of  them,  could  know  that  the  pilot  was  not  paying  much  attention  to  the 
crui.ser,  which  was  within  his  sight,  and  to  which  he  had  signaled;  or  how 
they,  and  which  of  them  could  know  that  the  view  of  the  pilot  as  to  the 
place  of  Ihe  flau'ke  was  wrong.  Similarly.  Mr.  Bateson,  to  whom  I  allowed 
a  final  reply,  said  that  his  case  was  that  neither  the  men  looking  out  for- 
ward or  the  man  looking  out  aft  gave  any  information  to  the  pilot,  "and 
the  pilot  never  knew,  nobody  on  the  bridge  knew,  that  we  were  meeting 
on  converging  courses."  I  asked  him  if  he  alleged  any  fault  on  the  part 
of  Captain  Smith ;  at  first  he  answered ;  "  It  may  be  that  Captain  Smith 
was  relying  on  the  look-out  man,"  but  afterwards  he  said  that  he  did  al- 
lege some  default  on  the  part  of  Captain  Smith.  I  then  asked  him :  "  Did 
you  put  any  question  to  Captain  Smith  indicating  that  you  were  going  to 
blame  him  so  that  he  might  have  a  chance  of  explaining?  "  Mr.  Bateson's 
answer  was :  "  I  do  not  think  there  was  any  question  directly  put  to  him  in 
that  form,  but  he  tells  us  what  he  did,  and  that  was  quite  sufficient  for  us, 
when  he  told  us  himself  what  he  did.  He  had  not  excused  himself  from 
telling  the  pilot  what  was  going  on.  The  fact  was  he  did  not  know,  he 
could  not  tell  the  pilot;  he  did  not  know."  And  finally  he  said:  "The 
point  is  a  want  of  information ;  the  pilot  was  not  kept  informed  of  the  real 
position  of  the  Hawke.  The  pilot  was  the  person  who  could  and  ought 
to  have  kept  himself  informed  of  this. 
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There  is  not  a  particle  of  evidence  that  the  collision  was  caused  partly 
liy  negligence  of  other  persons  for  whose  negligence  the  owners  are  liable. 

It  may  be  very  desirable  that  the  law  as  to  the  defence  of  compulsory 
pilotage  should  be  altered.  I  have  on  previous  occasions  expressed  my 
views  as  to  that.  1  may  add  that  the  Departmental  Committee  appointed 
to  consider  the  question  unanimously  recommended  the  abolition  of  the 
owners'  immunity. 

Rut  it  19  for  the  legislature  to  make  the  law.  My  function  is  to  declare 
and  administer  it  as  it  now  stands. 

The  authorities  as  to  the  existing  law  are  clear.  The  collision  here  was 
due  solely  to  the  faulty  navigation  of  the  pilot,  and  there  is  not  a  shadow 
of  foundation  for  saying  that  the  negligence  of  any  of  the  owners'  servants 
partly  caused  it.  The  owners  of  the  Olympic  therefore  succeed  on  the 
defence  of  compulsory  pilotage. 

I  have  now  dealt  with  the  whole  case. 

As  it  is  one  of  great  importance,  I  wish  to  say  expressly  that  the  Elder 
Brethren,  who  have  given  mc  assistance  which  I  value  highly,  arc  in  com- 
plete accord  with  all  the  findings  which  form  the  hasis  of  this  judgment. 

The  result  is  that  the  action  against  Commander  Blunt  fails,  and  he 
is  entitled  to  judgment. 

Tn  the  other  action,  although  the  collision  was  brought  about  by  the 
negligent  navigation  of  the  Otympic,  the  pilot  is  solely  responsible  for 
thai;  and  accordingly  judgment  must  be  entered  for  the  owners  of  the 
Olympic  upon  the  defence  of  compulsory  pilotage. 

Note. — The  litigation  arising  out  of  the  collision  on  September  20  last 
between  the  White  Star  liner  Olympic  and  thr  British  protected  cruiser 
Uawkc  is  not  yet  finished.  At  the  first  hearing  the  British  Admiralty  Court 
decided  that  the  Hner  was  entirely  to  blame,  but  that  as  her  owners  were 
compelled  to  carry  a  pilot  through  the  waters  in  which  llie  accident  happened 
ihey  were  not  liable  to  damages.  The  White  Star  Company  has,  however, 
decided  to  appear  against  the  decision  of  the  court,  so  that  the  whole  affair 
is  really  still  sub  fudice.  Mcaniimc,  the  British  naval  authorities  have  ex- 
pressed their  approval  of  everything  done  by  the  commander  of  the  Haivke 
(William  Frederick  Blunt)  by  promoting  him  from  the  rank  of  commander 
to  thai  of  captain. — Scientific  American  Supplement,  Feb.  24. 
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Absence  Over  Leave  in  the  Fleet. 

(Skc  Nu.  140.) 

CouvAXDEB  W.  A.  Edgar,  U.  S.  Navy.— 1  agree  with  Captain  Fullam 
all  but  minor  details,  both  as  to  the  cause  of  the  evil  and  the  remedy  for 

it. 

I  have  used  practically  the  same  system  of  punishment  on  the  three  ves- 
sels I  have  conmiandcd,  having  first  tried  it  when  1  took  command  of  the 
Dolphin  in  1906.  The  system  met  with  such  success  that  I  have  carried 
it  out  ever  since  when  in  command  and  tried  to  induce  my  captain  to  adopt 
such  a  scheme  when  I  was  executive  officer  of  a  battleship. 
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I  believe  ihat  restricting  a  man  awaiting  his  term  01  coniinemcnl  is  un- 
necessary and  unjnst,  as  it  is  not  hia  fault  that  tlie  brig  is  not  vacant,  and 
that  no  n\an  fliuuld  be  deprived  of  his  regular  liberty  except  for  some 
unasua)  circumstance. 

As  for  the  punishment  of  extra  duty  on  the  niiarter-deck  under  arms  it 
scetns  to  me  that  the  object  is  better  attained  by  giving  real  extra  duty, 
dirt>'  wwrk  below  that  always  has  to  done  by  some  one;  it  is  more  disa- 
greeable without  being  mortifying. 

1  am  of  the  opinion  that  such  a  system  of  liberty  and  punishment  for 
brcaicing  liberty  as  adopted  by  Captain  Fullam  would  be  of  immense  value 
10   the  navy  if  uniformly  carried  out  on  all  vessels,  the  proper  amount  of 

EI0S.S  of  pay  by  sentence  of  deck  courts  or  summary  courts  to  be  clearly 
defined  and  to  be  much  heavier  than  prescribed  by  the  present  department 
schedule. 
Cheaper  Paint  for  the  Navy. 
'  (See  No.  140J 

Mr.  Maximilian  Toch. — ^The  article  by  Mr.  Henry  Williams  of  the 
navy  on  "Cheaper  Paint  for  the  Na\'y,"  deserves  the  closest  attention  of 
everybody  connected  with  the  paint  industry  and  with  the  government. 
^  It  would  appear  from  the  information  contained  in  this  article  that 
Mr.  Williams  is  the  first  officer  connected  with  the  navy  who  has  ihe 
courage  of  his  convictions  and  his  convictions  are  undoubtedly  based  upon 
_       'scientific  knowledge. 

The  writer  has  been  familiar  with  the  methods  and  the  materials  used 
in  the  United  Slates  Navy  for  the  past  25  years,  and  to  use  a  comparison 
which  savors  of  a  pun,  the  navy  in  its  paint  operations  has  been  killing 
sparrows  with  ten-ton  guns. 

The  paint  materials  that  have  been  wasted  on  the  battleships  are  legibn. 
and  it  took  a  man  of  the  strength  and  character  of  Mr.  Williams  to  make 
the  necessary  inovations  which,  by  the  way,  are  only  just  begun,  and,  if 
carried  through  successfully  will  save  the  government  a  vast  amount  of 
money  every  year. 

From  present  indications  it  looks  a*;  if  -Mr.  Williams  has  saved  the  navy, 
during  IQII,  many  thousands  of  dollars  equal  to  a  large  multiple  of  the 
amount  of  his  salary,  and  the  unfortunate  part  of  the  whole  thing  is,  that 
he  probably  will  never  get  the  credit  thai  is  due  him,  nor  the  recognition 
that  is  his  desert,  and  when  the  improvements  and  innovations  which  he 
has  inaugdrated  are  found  to  be  working  in  good  order,  it  will  probably  be 
with  him  as  with  every  other  earnest  and  honest  man,  his  name  will  not 
be  mentioned  in  conjunction  with  the  excellent  work  that  he  has  done. 

Enlightenment  and  scientific  management  stems  to  be  the  order  of  the 
day.  and  scientific  paint  making  is  coming  into  its  own.  The  enormous 
amounts  of  white  lead,  zinc  oxide,  red  lead  and  turpentine  that  have  been 
mis-used  and  mis-apphed  are,  let  us  hope,  forever  gone  by,  and  Mr.  Wil- 
liams has  clearly  pointed  out  that  paint  should  be  made  of  materinls  which 
will  do  the  work  for  which  they  are  intended,  and  it  is  totally  unnecessary 
to  use  materials  which  have  no  other  recommendation  beyond  their  exces- 
sive high  price. 
It 


302 


Discussion, 


I  must  criticise  only  one  statement  made  by  Mr.  Williams  which  is, 
the  cost  of  red  lead.  It  is  nearer  $3.00  than  $2.00  per  gallon  at  the  present 
writing. 

I  am  reliably  informed,  that  through  the  use  of  turpentine  substitutes 
by  our  navy,  it  has  already  been  adopted  by  the  English  navy. 

Mr.  Williams  deserves  special  mention  on  account  of  his  exhaustive  and 
successful  work  in  ship's-bottom  paints. 


The  Hydraulic  Interaction  between  Passing  Vessels, 
Called  "  Suction." 

(See  No.  140.) 

LiEirT.-CnMMANDER  Eari.c»  U.  S.  Navy. — This  article  quotes  examples 
in  which  both  vessels  are  underway.  It  seems  not  improbable  that  such 
a  suction  exists  when,  in  a  tideway  and  narrow  channel,  a  vessel  passes 
another  which  is  at  anchor. 

When  leaving  Queenstown  harbor  on  June  27.  191 1,  the  Iowa  was,  by 
nature  of  the  channel,  obliged  to  pass  quite  close  to  starboard  of  the 
Cunard  steamer  Hernia  at  anchor  in  the  channel  and  riding  to  a  strong 
Hood  tide.  Thiii  steamer  was  drawing  much  more  water  than  usual,  as 
she  had  some  compartments  filled  due  to  striking  Daunt  Rock  coming  into 
port,  and  was  then  being  pumped  out  gradually.  As  the  Iowa,  proceeding 
at  nine  knots,  overlapped  the  stem  of  the  Iverma,  it  became  necessary 
to  stop  both  screws  to  pass  over  an  anchor  buoy,  this  not  appreciably 
affecting  her  speed  and,  on  starting  ahead,  her  steering  became  very 
difficult.  Full  port  helm  was  required  to  keep  her  bow  away  from  the 
Ivernia.  It  is  my  recollection  that  the  starboard  screw  was  slowed  also. 
In  all  events,  the  Iowa  passed  much  closer  than  was  intended.  At  the 
time  this  was  attributed  more  to  the  supposedly  poor  steering  of  the 
quartermaster  than  to  anything  else.  I  had  not  then  read  Mr.  Reeves' 
lecture,  but  now  believe  this  was  also  a  case  of  such  suction  as  he 
descrilwa,  the  tide  acting  in  lieu  of  the  motion  of  the  other  vessel. 
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Prepared  by  Lieut. -Commander  Ralph  Eamlz,  U.  S.  Navy. 


SHIPS  OF  WAR.  BUDGETS  AND  PERSONNEL. 


ARGENTINE  REPUBLIC 

VBSSBLa  RUILDINO. 
?faino.       Dtiplaoement.    Where  nuUdiD?. 
BnltteMhipn. 

RlvftdarlB 2a.000       Fore  Rlcer  Sblpbl'dg  Co. 

Moreno 28,000        New  York 


Re  mark  f. 


Launched  Aug.  26,  IDI]. 
Sept.  23, 1911. 


The   Argentine  Battleships   "Moreno"   and  "  Rivadavia." — The   ar- 
rangement   of    the    armor    amidships    of    the    two    Argentine    battleships 
Moreno  and   Rivadavia,  which   arc  being  built  at  the  Fore  River  Yard, 
fuincy,  in  the  United  States,  is  shown  herewith. 


47'-$' 

AlUtANGEUENT  OF  ARMOR  AMIDSHIPS. 


The  Rivodai^a  was  laid  down  on  May  25,  1910,  and  was  launched  on 
August  26  last.  The  displacement  of  the  vessel  is  28,000  tons  in  speed 
trial  condition,  and  the  corresponding  draft  is  27.7  feet.  The  other 
dimensions  arc:  Length,  580  feet;  breadth,  95  feet  6  inches;  depth,  49 
feet  7  inches. 

The  Moreno  and  Rivadai'ia  arc  protected  by  a  walcr-Unc  belt  of  armor 
extending  from  stem  to  stem,  the  thicknesses  of  which  are:  12  inches 
amidship,  for  a  length  of  250  feet  and  a  depth  of  4  feet  7  inches  above 
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and  3  feet  5  inches  below  the  water-line,  tapered  down  to  10-inch  thick- 
ness at  a  depth  of  5  feel  10  inches  below  the  water  h'ne.  Fore  and  aft 
of  the  main  belt  the  thickness  of  the  water-line  belt  is  reduced  to  10 
inches  as  far  as  the  foremost  and  aftermost  12-inch  pun  mounting,  and 
from  these  points  the  thickness  is  6  inches  forward  and  4  inches  aft. 

The  citadel  armor  between  the  armored  deck  and  the  upper  deck  has  a 
height  of  9  feet  6  inches  and  a  thickness  of  9  inches  below  and  R  inches 
above  the  upper  deck  for  a  length  of  400  feet  amidships.  The  thickness 
of  the  armor  forward  and  aft  of  these  joints  is  6  inches  and  4  inches 
respectively. 

The  casemate  armor  extends  from  the  foremost  12-inch  barbette  to  the 
aftermost  barbette,  and  has  a  height  of  8  feet  6  inches  and  a  thickness  of 
6  inches.  The  forward  conning-tower  is  12  inches  thick,  the  after  tower 
Q  inches.  The  thickness  of  the  protected  deck  is  2  inches  on  the  hori- 
zontal part  and  3  inches  on  slopes. 

The  armament  is  to  consist  of  twelve  12-inch  ^ns,  twelve  6-inch  guns, 
and  twelve  4-inch  guns. 

The  height  of  the  main  armament  f^uns  above  the  water-line  is: 

ft.  In. 

Foremost  turret  guns 31  8 

Superposed  turret  guns,  fore 39  9 

Starboard   turret  guns,    fore 31  8 

Port  turret  guns,  aft 31  8 

Superposed  turret  guns,  aft 31  8 

Aftermost  turret  guns 22  5 

The  total  weight  of  armor  aggregates  ^600  tons.  680  tons  of  which  are 
etnploycd  for  under-water  protection  agamst  mines  and  torpedoes. 

The  bottom  of  the  magazines  arc  protected  by  armor  and  situated  at  a 
distance  of  13  feet  to  14  feet  from  the  outside  plating. 

The  battleships  will  he  driven  by  three  sets  of  Curtis  turbines  working 
on  three  iiropellers,  and  aggregating  40.000  horse-power,  the  corresponding 
speed  being  estimated  at  22.5  knots.  The  fuel-carrying  capacity  is  4000 
tons  of  coal  and  660  tons  of  oil.  the  radius  of  action  being  10.500  miles 
at  a  speed  of  11  knots,  7200  miles  at  a  speed  of  15  knots,  3600  miles  at  a 
speed  of  22.5  knots.  The  boiler  plant  is  composed  of  18  Babcr.ck  and 
Wilcox  boilers  in  six  water-tight  compartments.— r/i^  Engineer. 

The  Argentine  torpedo-boat  destroyer  Cordoba,  built  by  Schichau,  at 
Elbing.  is  stated  to  have  exceeded  34  laiots  on  her  official  trial. 


Nam«. 
BoCltMMp*. 

Badetskr U-MO 

Irinyi U.MO 

KnbertorFranK  PerdlDand.  11,600 

VlribusCDitlB 20.000 

T«K«tlfaof..... SOOQO 

VI ...    «.000 

vn aoooo 


AUSTRI.V 
VKHSBI^  BUILDING, 
nifplaoemeot.    Wfaer«  Building. 


TriMte. 


Plume. 


Remark!. 

Under  trial. 
LauDcbeil  April  12.  1010. 

Under  trial. 
lAunohed  June  S4, 1011, 
BuildiDK- 
Auttaorlitod. 


BvTiGrr.— The  total  naval  estimates  for  191 1   amount  to  approximately 
$35,000,000. 

\  new  naval  program  has  been  adopted  by  the  Austrian-Hungarian  dclc- 

^alions,  which  authtirixcs  ihc  expenditures  of  $63^17,200  for  shipbuilding, 

in  \\\  installtnenls,  during  the  years   191 1   to   1916,  inclusive.     With  this 

amount  there  arc  10  be  constructed   four  battleships,  three  cruisers,  six 

fieslToycTs.  twelve   torpedo-boats,    and    six    submarines.      Two    of    these 
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ittleships  were  laid  down  in  ipTO,  and  contracts  for  the  other  two  have 
been  awarded.  Of  the  remaining  vessels  of  the  new  program  some  have 
already  been  ordered,  and  the  others  will  be  ordered  shortly. 

During  191 1  there  was  completed  the  battleship  Zrinyi,  of  14,271  tons 
displacement. — Army  and  Navy  KenUicr. 

Data  of  Battleships. — The  new  Austrian  Dreadnoughts,  which  were 
at  one  time  the  subject  of  a  brisk  controversy  as  to  their  raison  d'etre,  are 
sinnilar  to  their  Italian  rivals  in  that  they  carry  their  guns  in  triple  turrets. 
The  disposition,  however,  of  the  four  turrets  of  the  Viribus  Unitis  and 
licr  sister,  the  Kaiser  Frans  Joseph,  is  like  that  of  the  Michigan,  and  so 
even  in  this  early  stage  of  triple  mountings  there  are  examples  of  three 
different  methods  of  disposing  them.  In  the  Dante  Alishieri  they  are 
carried  on  the  center-line  all  on  the  same  level,  and  the  Gafiguls  ex- 
emplify the  echelon  disposition.  On  a  displacement  of  20,000  tons  the 
I'iribus  Unitis  carries  amidships,  as  in  German  ships,  a  secondary  battery 
of  twelve  s.9-inch.  in  addition  to  the  heavy  main  battery  of  twelve  12-inch 
^ns,  which  can  deliver  a  broadside  of  nearly  r2,ooo-pound  weight  Par 
sons'  turbines  of  25,000  horse-power  will  drive  the  vessel  at  20  knots, 
which  is  the  same  speed  as  the  Radftsky  class  can  maintain.  A  main  belt 
of  li-inch  nickel-chrome  steel,  tapering  to  5  inches  at  the  ends,  gives 
adequate  protection  on  the  water-line,  while  the  secondar>'  battery  is 
mounted  behind  6-inch  armor. — Naval  and  Military  Record. 

Progress  in  BuiLniNC. — The  Armeeblatt  of  Vienna  states  that  the 
battleship  l^iribus  Unitis  is  making  rapid  progress  at  Trieste,  and  should 
be  in  commission  next  September.  The  sister  ship  /K  is  also  advancing, 
and  is  to  he  launched  in  the  spring.  It  is  hoped  that  another  ship,  /^.  will 
shortly  be  laid  down  at  Trieste.  Active  work  is  also  proceeding  at  Mal- 
foncone,  where  the  cruiser  G  is  to  be  launched  in  the  first  half  of  1912. 
She  is  a  sister  of  the  Admiral  Sf^aun.  The  very  considerable  works  at 
Fiume  are  making  progress,  and  it  is  hoped  that  one  of  the  large  berths 
will  be  ready  for  the  laying  down  of  the  fourth  Dreadnought,  known  as 
yi.  in  the  first  half  of  igia.  At  the  same  yard  the  cruistr  H  has  been 
laid  down,  and  in  the  auxiliary  yard  at  Porto  Re  six  destroyers  are  to  be 
built,  of  which  three  have  been  laid  down  and  are  well  advanced.  In  the 
numeration  of  the  battleships  two  pxt-Dreadn oughts  arc  included. — Army 
an4  Navy  Gazette. 

New  Budcet. — The  estimates  for  TQ12-13  carry  a  total  of  $28,318,500. 
an  increase  of  approximately  $3,500,000  over  last  year.  The  shipbuilding 
program,  extendmg  to  1916,  is  being  carried  out  as  planned. 

Of  the  four  battleships  authorized  one  will  be  completed  during  the 
year,  one  will  be  lavmched  shortly,  one  was  laid  down  last  December,  and 
the  fourth  is  to  laid  down  immediately. 

The  three  cruisers  and  the  torpedo  craft  are  all  either  under  construc- 
tion or  ordered. — Army  and  Navy  Register. 


BRAZIL. 

M.  Geraes  (2)     19^50    23,500^21    12  12-inch,  50  cal. 

22  47  in. 
Rio  de  Janeiro (l)     26,000  =22     14  12-inch,  50  cal. 

20  6  in.,  12  12  pr. 

Another  navy  which  has  become  more  important  since  the  commence- 
ment of  the  Dreadnought  era  is  that  of  the  prosperous  South  American 
State  of  Brazil.  She  caused  some  stir  by  ordering  from  British  firms  two 
battleships  of  the  Minns  Geraes  cla-is,  which  at  the  time  they  were  laid 
were  the  most  powerful  ships  in  the  world.  Since  then  she  has  ordered  a 
third  vessel,  which  was  at  one  time  to  be  of  32,000  tons,  and  designed  to 
mount  the  hitherto  unsurpassed  armament  of  twelve   14.3-inch.     How- 
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ever,  on  assuminpr  office  the  new  President  caused  the  designs  of  this  ship 
fo  be  altered  with  a  view  to  considerahly  reducing  the  tonnage,  with  the 
result  that  the  Rio  de  Janeiro,  as  she  is  called,  will  only  displace  28,000 
tons.  The  caliber  of  the  guns  remains  the  same  as  in  the  first  pair  of 
ships,  but.  as  stated  in  the  South  American  supplement  of  The  Times, 
she  will  carry  no  less  than  fourteen  of  these  in  seven  twin  turrets,  an 
unprecedented  number  for  one  caliber  ships.  For  protection  against  de- 
stroyers, this  powerful  main  armament  is  supplemented  by  a  score  of  6- 
inch  weapons,  and  twelve  12-pounders,  The  Sao  Paolo  and  Minos  Gera^s. 
which  were  laid  down  in  1907  by  the  firms  of  Armstrong's  and  Vickers* 
respectively,  were  completed  in  rgio,  and  are  in  every  way  worthy  of 
British  designers.  .Mthough  of  the  same  displacement  as  the  St.  Vincent. 
they  were  designed  to  carry  two  more  heavy  guns,  so  that  the  broadside 
amounts  to  ten  guns,  which,  amongst  the  la-inch-gunncd  ships  of  the 
British  Navy,  can  only  be  equalled  by  the  three  Neptuncs.  Four  turrets 
are  mounted  on  the  center  lini*  in  two  pairs  superposed  fore  and  aft.  the 
other  two  being  mounted  singly  on  each  beam.  The  innovation  of  super- 
posed turrets,  which  was  first  tested  in  these  ships,  results  in  an  ahead 
and  astern  fire  of  eight  guns.  and.  as  slated  in  the  description  of  United 
States  ships,  is  of  great  utility  in  economizing  length.  A  strong  secondary 
armament  of  twenty-two  47-inch,  somewhat  akin  to  the  .\mcrican  5-inch 
batteries,  is  disposed  for  the  most  part  on  the  main  deck,  the  remaining 
eight  being  in  well-protected  positions  in  the  superstructure.  A  feature 
is  the  armor  protection,  which,  though  thinner  than  usual  on  account  of 
the  heavy  offensive  equipment,  is  very  complete  and  uniform  in  thickness. 
For  instance,  the  whole  of  the  side  between  the  extreme  turrets  is  covered 
with  armor  0  inches  thick,  which  ensures  the  safety  of  the  secondary 
armament,  wnicb  in  contemporary  British  ships  is  exposed  to  considerable 
risk  of  destruction.  With  reciprocating  engines  of  23,500  h'^>rse-power 
l>oth  ships  easily  reached  iheir  designed  speed  of  21  knots,  the  Minos 
Geraes  having  steamed  at  a  best  speed  of  22.29  Wnots.  which  is  very 
creditable  to  the  constructors. — Naval  and  Military  Record. 

CHTLT. 

VBS8GLS  BUILDING. 

Nam*.       Displacement.    Where  DuildlDg.  lUmarks. 

OoDstituclon ST.600  Klswlck.  I^tld  down  Nov.  1011. 

Llbertad JT.BW  Vlokers.  "       '•     Dec.  IN  t. 

The  first  piece  of  the  ram  of  the  fnmous  Chilean  battleship  Constitucion 
was  put  in  place  at  Elswick  in  the  second  week  of  December.  This  vessel 
will  have  a  displacement  of  approximately  28,000  tons.  It  should  be 
launched  early  in  191.^,  and  enter  the  service  towards  the  middle  of  1914. 

This  battleship  and  her  sister  will  have  ten  i.v5-inch  guns  in  main 
battery;  and  sixteen  6-inch  guns  in  her  torpedo-defence  battery.  They 
will  be  of  45,000  horse-power,  have  Parsons'  turbines,  and  make  a  speed 
of  2J  knots. 

FRANXE. 

VBS6EL»  UtULDINO. 

NatDB.       Displaccmvnt.  Where  BuildloK.                           Bomark?. 
Bnttlti'Mp*. 

CtaMzbet '^MIO  LorioRt.                           X^aiinuhcd  Bept.SS.  IQII. 

S»,A0O  Brest                                        "          Bept.S.  1011. 

0,600  8t.  Naulre.                      Building. 

SJOO  LaSeyne. 

-The  lota!  naval  appropriations   for   191 1   amount  to  $80^71,- 
comparcd  with  $72,485,000  appropriated  for  1910. 
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The  shipbuilding  program  authorizcH  for  191  r  provides  for  the  con- 
struction of  two  battleships,  iwv  sulmiarinvs,  and  two  mine-laying  vessels. 
The  battleships  arc  to  be  similar  to  the  Courbet  and  Jean  Bart,  authorized 
in  1910,  of  ^j.ioo  tons*  displacement  and  a  main  battery  of  twelve  i^-inch 
guns.  The  submarines  are  to  have  a  submerged  displacement  of  about 
980  tons  and  a  large  steaming  radius  in  order  to  be  able  to  accompany 
the  battle  fleet. 

Six  battleships  of  the  Danton  class.  18,030  tons  displacement,  were  com- 
pleted during  the  year,  as  well  as  the  armored  cruiser  Waldcck  Rousseau, 
oi  13.780  tons  displacement.  Seven  destroyers  of  about  700  tons  dis- 
placement and  a  number  of  submarines  were  also  completed.  Various  ex- 
periments were  made  with  the  new  submarine  Mariotte,  of  630  tons  sub- 
merged displacement. 

The  naval  tstunales  for  1912  have  recently  been  submitted  and  amount 
10182,364.303  The  building  program  for  1912  consists  of  two  battleships, 
nine  submarines,  and  one  transport. 

According  to  press  reports,  the  minister  of  marine  has  announced  his 
intenlion  o?  asking  parhamen*  to  aulhorize  the  construction  of  a  third 
battleship  in  order  to  make  guod  the  loss  of  the  battleship  Liberie,  recently 
Ueatroyed  by  magazine  explosion. — Army  and  Navy  Register. 

Tbe  B.MTI.ESHIPS  OP  \g\2. — A  sketch  of  the  two  battleships,  which  the 
Navy  Department  will  commence  building  in  1912,  follows: 


These  battleships  will  have,  like  the  Jean  Bart,  a  displacement  of  23,500 
tons  The  battery,  however,  will  be  different,  and  will  consist  of  ten 
13.6-inch  guns  mounted  in  five  turrets,  twenty-two  5.6  inch  guns  mounted 
in  an  armored  casemate,  and  four  imdcr-water  torpedo-tubes. — Le  Moni- 
teur  de  la  fiotte. 


The  new  French  supcT-Dreadnoughts  will,  in  their  main  batteries,  be 
the  equal  of  the  English  Orion  and  arc  superior  in  torpedo  defence  battery. 

French ** 10  13.6-inch     22  5.6-inch 

Orion   *..........   10  13.7  inch     16  to  20  4.1-inch 

English  constructors  consider  the  armor  belt  of  the  French  ships  too  far 
IjcIow  water,  and  that  it  does  not  protect  the  decks  from  oblique  fire. 

The  Orions  arc,  however,  in  service  three  years  ahead  of  these  French 
ships. 
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The  New  French  Battleships. — The  Moniteur  de  la  F/o^i*  publishes 
a  diaf^ram  showing  the  plan  of  the  two  battleships  which  the  Ministry  of 
Marine  hopes  lo  lay  down  in  1912.  The  design  resembles  in  many  ways 
that  of  the  Jean  Bart  and  Courbet.  but  there  is  an  an  important  change 
in  the  matter  of  armament.  Instead  of  twelve  12-inch  guns,  the  ships 
will  mount  ten  of  134-inch,  all  in  double  turrets  on  the  middle  line.  The 
guns  forward  and  abaft  will  be  mounted  as  in  the  earlier  ships,  and  will 
have  about  the  same  arc  of  training,  being  some  135  degrees,  and  probably 
a  little  more  for  the  upper  guns.  Amidships,  instead  of  two  turrets  on 
either  broadside,  will  be  one  t-n  the  middle  line  mounting  two  of  the  new 
guns,  and  having  an  arc  of  fiie  of  perhaps  too  degrees  nn  the  broadsides. 
There  will  also  be  twenty  two  5.5-inch  guns  mounted  as  in  the  other  ships. 
The  displacement  will  be  about  the  same,  namely.  23,500  tons.  There  have 
been  labor  troubles  both  at  Lorient  and  Brest,  and  at  the  latter  port 
electric  wires  were  cut  in  the  leati  Bart,  whereby  it  appears  some  men 
were  injured.  The  France  has  been  put  in  hand  at  Lorient.  and  the  l^aris 
at  the  Chantiers  dc  la  Scyne,  Toulon. — The  United  Service  Gasette. 

The  *'  Paris." — The  keel  of  the  battleship  Paris  was  laid  at  La  Seync. 
Toulon,  on  November  30,  but  material  for  her  construction  had  been 
collected  in  anticipation.  It  is  expected  that  the  ship  will  be  launched  in 
October.  1912.  She  has  been  built  on  a  masonry  and  cement  slip  specially 
constructed,  and  suitable  for  thr  building  of  ships  up  to  a  launching  weight 
of  10.000  tons. 


Rattleshtps. — The  French  battleships  Mirabeau  and  I'erguiaud.  built 
respectively  at  I'Orient  dockyard  Bordeaux,  have  just  completed  a  series 
of  comparative  boiler  trials,  which  may  have  some  influence  on  future 
naval  machinery  in  France.  The  former  vessel  is  fitted  with  Belleville 
boilers,  and  the  latter  with  the  Niclausse  type.  A  ^ood  deal  of  uncer- 
tainty prevails  in  the  navy  as  to  which  is  the  more  suitable  for  large  war- 
ships, and  many  engineers  arc  agitating  for  a  return  to  the  small  tube 
type,  which  was  fitted  in  some  of  the  earlier  vessels,  notably  in  the  Jeanne 
d'Arc,  Chateaurenauit,  ai\,d  Montcalm. — The  Engineer, 

Speed  of  the  "  Dantows." — The  belated  Vergmand  having  at  last  com- 
pleted her  acceptance  trials  off  Toulon,  it  is  now  possible  to  compare  the 
speed  performances  of  the  six  new  French  battleships  of  18,400  tons,  three 
of  which  arc  6tted  with  Belleville  boilers  and  the  others  with  the  Ni- 
clausse type : 

8-tiour         lO-bour         M-bour 

8htpi.  Boll«n.  trial.  trial.  trial. 

Knota.  Kautt.  Knota. 

Voltaire    ( B- )  20,66  19.78  18.63 

Danton    (R.>  jo.  18  19.44  t8 1*^ 

Mirabeau    fB.)  zo.i8  19.7.^  1827 

Diderot    (N.)  19.9  19.48  184 

Condorcet    (N.)  19.7  19.31  TR02 

Vergniaud    (N.)  19.63  19.2  17.74 

As  only  19..25  knots  at  full  power  and  17.5  for  24  hours  had  been  stipu- 
lated, the  results  obtained  must  be  pronounced  satisfactoi^,  all  the  more 
so  OS  the  Dantons  proved,  during  the  summer  maneuvers,  their  aptitude 
for  easy  steaming  at  17  and  17.5  knots.  The  ships  fitted  with  Belleville's 
have  been  specially  successful,  the  Voltaire,  for  instance,  developing  up 
to  29.657  horsepower,  and  reaching  21,2  knots.  These  performances 
afford  good  ground  for  hope  that  the  Bart  {Belleville)  and  Courbet 
(Niclausse  boilers),  now  completing,  will  substantially  exceed  their  stipu- 
lated speed  of  20  knots,  and  rival  the  German  Hetgolands  that  have  just 
done  from  21  to  22  knots. — Naval  and  Military  Record, 
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The  French  Destroyer  "  Boucuer." — The  French  destroyer  BoucUer 
was  recently  handed  over  to  the  French  Admiralty  by  the  firm  of  A,  Nor- 
mand  &  Co.,  which  built  her.  This  vessel  is  the  first  among  the  numerous 
craft  built  at  the  Normand  yard  to  be  fitted  with  Normand  boilers  fired 
only  with  liquid  fuel.  The  burners  employed  are  of  a  type  patented  by 
ihe  firm.  The  BaucHer.  which  was  cnRined  by  the  Cie.  Electro  Mccaniquc, 
of   Le  Bourgct,  near  Paris,  has  the  following  particulars ; 

n.      Id. 

Length  over  all.... 233      4 

Length   between    perpendiculars 23      4 

Extreme  breadth  outside  plating 24    10 

Depth   16      S 

Mean   draft 12      6 

Displacement  on  trials ! 660.44  tons. 

The  hull  is  of  high  tensile  steel,  galvanized  in  the  upper  works.  It 
divided  into  ten  water-tight  compartments.  The  hull  is  clincher  riveted, 
the  stem  is  of  forged  steel,  and  the  sternpost,  etc.,  of  cast  steel.  The 
vessel  i.s  divided  as  follows:  From  forward  aft:  Collision  compartment, 
crew's  quarters  with  chain  locker  undcmealh,  ammunition  room  and  store- 
room, boiler-rooms,  engine-rooms,  officers*  quarters,  petty  officers'  quar- 
ters, and  store-room.  The  deck  is  covered  with  linoleum  and  wooden 
Uattcns, 

The  Bouclier  has  a  high  freeboard  forward,  and  owing  to  this  the  men 
are  better  berthed  than  in  other  French  destroyers,  while  the  vessel  is 
able  to  maintain  a  good  speed  even  in  a  rough  sea.  The  navigating  officer 
and  the  man  at  the  wheel  are  also  better  protected  than  is  the  case  in 
previous  boats. 

Steam  is  supplied  to  the  main  engines  and  auxiliaries  by  four  Normand 
vater-tube  boilers.  The  liquid  fuel  is,  before  being  used,  heated  in  a  form 
of  heater  which  has  been  newly  patented  by  the  Normand  firm.  The 
boilers  have  a  heating  surface  of  5^77  square  feet  and  a  combustion 
chamber  of  386  cubic  feet  capacity.  The  safety  valves  are  set  at  228 
pounds  per  square  inch,  and  at  full  power  an  air  pressure  equal  to  that  of 
no  mm — about  4  inches  of  water — is  permitted  in  the  stokc-hoM.  The 
boilers  have  been  designed  each  to  bum  3300  kilos  (^7273  pounds  of 
fuel)  per  hour,  but  as  a  matter  of  fact  this  consumption  was  not  reached 
during  the  trials  even  at  full  power  when  the  speed  attained  was  actually 
about  4^  knots  in  excess  of  that  contracted  for. 

The  main  engines  consist  of  Parsons'  turbines  driving  three  shafts. 
There  arc  a  high-pressure  ahead  turbine  on  the  center  shaft  and  two  low- 
pressure  ahead  turbines  -on  the  wing  shafts.  Astern  turbines  are  incor- 
porated in  the  casings  of  the  two  latter  turbines.  Each  shaft  carries  one- 
propeller,  5  feet  3  inches  in  diameter  and  4  feet  it  inches  pitch,  designed 
to  work  at  rooo  revolutions  per  minute  at  full  power.  The  condensers 
Have  a  cooling  surface  of  11.682  square  feet,  and  a  vacuum  of  700  mm. 
was  guaranteed.  The  four  Normand  boilers  have  a  heating  surface  of 
21,108  square  feet,  and  the  cubic  capacity  of  the  furnaces  is  1544  cubic 
feet.  Each  boiler  has  nine  burners. 
The  following  arc  the  results  of  the  official  trials:  ^H 

5ijr  Hours'  Full-power  Trial.  ^^^^^^ 

Displacement  at  start 650.44  tons  ^^^^| 

Average  mean  steam  pressure 217  Ih.  ^^^^H 

A%'er3gc  mean  steam-chest  pressure 1S3  lb.  ^BV^I 

Average  air  pre-ssurc  in  stokeholds lOQ  mm. 

Pressure  in  liquid  fuel  burners 143  lb.  per  square  inch 

Revolutions  per  minute,  mean 1034.2 

Mean  speed  for  six  hours 35-334  knots 

Contract  speed   3t.o  knots 
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Six  Hours'  Fuli-powtr  Trial — Continued. 

Shaft  horsc-powcr 15,000 

Vacuum   at   condenser •-..,-. 700  mm. 

Consumption  of  fuel  per  hour 2i,gr2  lb. 

Consumption  permitted  by  contract 29,193  lb. 

Consumption  per  square  foot  of  lieating  surface.  i.0j8  lb. 
Consumption  per  horse-power  hour 1.46  lb. 

Eight  Hours'  Consumption  Trial. 

Displacement  before  trials 659446  tons 

Mean  draft i  .6  ft. 

Mean  steam  pressure  at  boilers ...  2.4  lb. 

Revulutions  per  minute,  mean 325.19 

Mean  speed  for  eight  hours , , 1406 

Mean  speed  as  per  contract. 14.00 

Shaft   horse-power 1400 

Vacuum  at  condensers , 730.3  mm. 

Con&>umption  of  fuel  per  hour 1915  lb. 

Consumption  of  fuel  per  horse-power  hour 1.37  lb.  (nearly) 

The  shaft  horse-power  was  ascertained  by  means  of  a  Hopkinson-Tring 
tortiometer. 

The  Bouciier  has  up  to  the  time  of  writing  proved  herself  to  he  the 
speediest  and  most  economical  vessel  of  her  class,  and  her  performances 
arc  certainly  excellent.  Her  armament  consists  of  four  i3-inch  torpedo- 
tubes.  Six  torpedoes  are  carried.  There  are  two  4-inch  quick-firing  guns. 
one  forward  and  one  aft,  and  two  2.5  qiiick-firers,  two  forward  and  two 
aft,  one  on  each  side.  Four  hundred  and  lifty  shells  arc  provided  for 
each  gun. 

The  fuci-bunkcr  capacity  is  of  such  dimensions  that  the  fuel  which  can 
be  carried  permits  of  a  radius  of  action  at  14  knots  of  1950  miles. — The 
Engineer. 

SuBMAKiNES. — The  only  new  particulars  which  appear  in  the  annex  as 
to  vessels  to  be  constructed  in  the  dockyards  concern  the  submarines, 
which  are  to  be  designated  Q  94  to  Q  lot.  With  the  exception  of  the 
last,  all  will  displace  410  tons,  and  will  be  181  feet  long,  with  16  feet 
9-inch  beam;  they  will  have  1300  horse-power,  a  speed  on  the  surface  of 
15  knots,  and  a  complement  of  three  officers  and  24  men.  Q  joj  will 
be  a  little  larser,  the  nitended  displacement  bcinc  5iO  tons,  the  length  196 
feet  9  inches,  the  beam  i*  feet  9  inches,  the  surface  speed  i7Vi  knots,  and 
the  complement  numbering  two  additional  men.  The  Gustavc  Zid^  and 
Nireidt,  which  arc  under  construction,  are  larger  vessels — 797  tons,  4800 
horse-power,  and  20  knots  on  the  surface. — Army  and  Savy  Gazette. 

On  September  22  there  was  launched  at  St.  Naaaire  a  submarine  salvage 
vessel  for  the  French  Navy.  This  vessel  is  328  feet  long.  87  feet  3  inches 
in  extreme  width,  and  displaces  1500  tons.  For  the  greater  part  of  its 
length  the  hull  is  divided  into  two  parts,  with  a  space  of  42  feet  8  inches 
between  them,  and  over  this  are  erected  ten  girders  with  the  necessary 
electrically  operated  machinery  for  raising  a  submarine  up  to  1000  tons. 
A  very  serious  drawback  to  (he  vessel's  utility  is  that  she  will  have  no 
motive  power,  and  will  thus  be  exceedingly  difficult  to  manage  in  a  sea- 
way.—/owrwo/  of  the  Royal  Artillery. 

Program  for  1912. — The  budget  recenlly  submitted  to  parliament  carries 
a  total  appropriation  of  $88,364,302  and  provides  for  laying  down  two 
battleships,  nine  submarines,  and  f^t:  transport.  Tt  is  likely  that  a  pro- 
posal to  aulhori/e  a  third  battleship,  to  replace  the  I.iberte,  will  meet 
with  favorable  consideration. — Army  and  Navy  Register. 
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GERMANY. 

VK8SEL8  BUILDING. 
Noxne.  Displace  me  nt.       Where  Building. 

BalUe^hipa. 

OldeoburK 83,400  Dftoalff  (ScblohauK 

RaiMf =1,000  KioMKatitcrliche  W.). 

FrtcdriobderGrossfi..   24.000  llamUurfr  (VuIIcud). 

KalKrin 24.000  Kiel  (HowaldC). 

KUnlff  Albert 34,000  Danzlff  (Schiohau). 

Piioce   Rrffeot  Lult- 

pold-    ■  Oermania  Works. 

BfMU  K.    rrledrlch 

Wflhelm   ...    Hoinbur?(Vulliau). 

WeiBBonburR-..    Hremou  (Weaer). 

"      a Wilhelmahaven. 

Armttrcd  Cruisert. 

Oooben 2«,600  H'b'rR(BIoliro  &  VoBt). 

J 2fi.O00 

K     26.000 

Prnttettd  OruUwm. 

Breslaa 4.800  Stettin  (Vu Ikan). 

Maxdf^bury 4.M)0  Bremen  (Weaer). 

Stralinnil 4.600  Bremen  ( Wesor). 

Br«atz  StnuuburK  .-.      4.SO0  WllbelmshaTen. 

"      Seeadler 4.600  Germauia  Worka. 

Geler 4.600  Howaldi. 


Remarka. 

Launched  June  30. 1010. 

Mar.  22.  IWl. 

JunelO.  IDIl. 

Nov.  Jl.  Wll 

Bulldinff. 


Launched  Mar.  :».I01I. 

BuUdinif. 

Autborlzod. 

Launched  May  lA,  1911. 

Uay  13.  leil. 

Nov.  4.  1911. 
Auff.S4. 1011. 
BuUdlnff. 


The  German  Navv  Kstimates, — These  have  now  been  published  in  Ihe 
German  Press,  and  show  that  provision  has  been  made  for  the  second 
installment  of  the  cost  of  three  batitcships  and  one  cruiser  which  belong 
to  the  financial  year  iQii.  for  the  third  installment  of  the  cost  of  three 
battleships  and  one  cruiser  which  belong  to  the  TQIO  financial  year,  and 
for  the  fouiih  installment  of  the  cost  of  three  battleships  and  one  cruiser 
which  belong  to  the  financial  year  1909.  The  program  for  which  a  first 
installment  is  to  be  provided  in  1912  includes  one  battleship,  the  Ersats 
Brandenburg,  and  one  cruiser,  the  Ersatz  Kaiscrin  Augusta.  Provision 
is  also  made  for  two  small  cruisers,  and  for  the  first  installment  of  the 
cost  of  a  torpedo-boat  flotilla.  The  sum  for  submarines  remains  the  same 
as  last  year — t.  e..  £750,000.  A  sum  of  £150.000  will  be  provided  towards 
the  cost  of  the  new  Admiralty  building.  Berlin.  For  keeping  the  ships  in 
commission  a  sum  of  £175,850  in  excess  nf  last  years'  amount  is  provided, 
an  excess  which  is  said  to  be  due  to  a  more  extensive  commissioning  of 
large  units;  this  leads  also  to  an  excess  of  £118,150  in  the  provision  for 
ammunition  as  compared  with  last  year. 

The  total  naval  estimates  for  1911-12  amount  to  $107,232,000,  as  com- 
pared with  $106,320,000  for  the  preceding  year. 

The  naval  appropriation  bill  for  1911-12  authorized  the  following  new 
construction:  Three  battleships,  one  armored  cruiser,  two  scout  cruisers, 
12  torpedo-boat  destroyers,  three  surveying  vessels,  and  $3.S70.ooo  for  sub- 
marine-boat construction  and  experiments. 

During  the  year  191 1  there  were  completed  the  battleships  Ostfrieslatid, 
Helgoland,  and  Thuringen,  having  a  displacement  of  22,440  tons  and  carry- 
ing twelve  12-inch  gims;  also  the  armored  cruiser  MoUke.  of  22,640  tons 
displacement  and  carrying  ten  it-inch  guns. 

Data  on  German  Battixships. — ^The  following  tabic  gives  the  classes 
and  principal   features  of  German  battleships  and  armored   cruisers   de- 
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signed  so  far.    The  figure  in  brackets  after  each  name  indicates  the  niim- 
licr  of  vessels  belonging  to  that  class : 


Tonna^ 

...(4)  lafiOO 

Hel^Uad...(4)  2^800 

Kiila«r (4)  £4.000(7) 

BnaU(Mln..<4;  S6.O0O(t) 

ARMORBD  CRUrHKUtt— 

VondorTsDDd)      lO.OOO 


Moltkfl.. 
"K"  ... 


SS.O0O 

(T) 


QKRMANY 

DesliTDOd 


I.  H.  P.  Hpeud 
90.000slB^ 
»,000=«0 

27.000=^ 


Armaroont 


12  il-lD..  cal.  IE  S.D-ln.. 
l«=4-pr. 

ni2  .i-lu.,46cal.146.tf-lu. 

14  iM-pr 
12    iL'S-io..  46   cal..   H 

6.»-ln..  U24-pr. 
10  U-lD. 


4l.000:=r25  8  n-lD..  46  Cfll..  ]0&.»-ln.. 

10  34  pr. 
60.00Oi=S6.ft        X0n-ln.,4Soal.,lS5.a>in., 

t8i4-pr. 
0O,O0O(t>=sS8       8 14-In. 


Hroadflldo 

1  pounds) 

fl.080 

7.&4a 

U.77S 


«,oeo 

7.000 


German  battleships  are  now  divided  into  classes  of  four  each,  and  at 
present  there  arc  sixteen  Dreadnought  battleships  completed,  under  con- 
struction, or  preparing  to  build.  In  spite  of  the  hirge  armament  of  the 
first  eight  ships  of  the  Kassan  and  Helgoland  types,  it  is  true  that  out  of 
twelve  heavy  guns,  only  eight  can  be  brought  to  bear  on  each  broadside. 
In  the  Nassaia  the  ii-inch  45-calibcr  weapons  arc  mounted  in  six  turrets, 
one  forward  and  one  aft  and  four  at  the  corners  of  the  superstructure. 
Thus  the  ahead  and  astern  6re  is  from  six  gims.  and  if  attacked  on 
both  sides  at  once  these  ships  would  be  able  to  reply  with  six  guns  on 
each  broadside,  which  is  very  satisfactory — provided  that  the  enemy 
obliges  by  making  such  an  attack. 

Associated  with  the  heavy  main  armaments,  these  ships,  like  all  the  Ger- 
man Dreadnuunhts,  carry  a  battery  of  S-Q-inch  quick-firers  on  the  main 
deck  behind  armor,  the  Slassous  mounting  ten,  and  the  Helgolatids  twelve. 
In  addition,  for  beating  oflf  destroyers  there  are  sixteen  24-pounders,  dis- 
posed in  pairs  in  the  superstructures,  and  on  the  main  deck  forward  and 
aft.  in  the  Nassau  class;  two  less  in  the  Helgolands.  The  displacement  of 
the  Nassau  and  her  three  sisters  is  18.500  tons;  their  length  is  only  470 
feet,  but  the  beam — characteristic  of  German  Dreadnought  battleships — 
is  as  large  as  89  feet.  That  of  the  Helgoland  is  93?.^  feet,  and  the  increa.se 
of  length  is  76  feet»  the  resulting  large  displacement  of  22.800  tons  being 
necessary  to  carry  the  armament  of  i2.2-inch  guns  with  which  these  ships 
are  equipped.  These  guns  fire  a  heavy  shell  of  981  pounds  with  much  the 
same  degree  of  penetration  as  the  British  50-caliber  12-inch.  They  will 
probably  be  superseded  in  the  Ersatz  Odin  and  later  ships  by  the  new  14- 
mch  weapon,  and  so  only  one  division  of  eight  ships  wtll  be  armed  with 
them.  The  Kaiser  class,  of  which  two  have  already  been  launched  this 
year,  will  almost  certainly  havtr  their  guns  disposed  in  five  turrets,  as  in 
the  Neptune  and  Moltke  There  is  some  doubt  as  to  whether  there  will  he 
ten  or  twelve,  but  it  is  possible  that  the  forw^ard  and  aft  turrets  will  be 
triple,  enabling  twelve  guns  to  be  mounted  as  in  previous  ships.  This  dis- 
position is  most  praiseworthy,  as  one  of  the  objections  to  12-gun  ships  has 
been  overcome  by  having  only  five  turrets,  and  so  avoiding  undue  inter- 
ference. .\gain,  the  employment  of  the  triple  turret,  whidi  presents  a 
targe  target  and  if  disabled  involves  a  considerable  loss  of  o^ensivc 
power,  is  not  overdone  to  the  extent  of  some  foreign  designs.  The 
Kaiser  class,  which  displaces  about  24,000  tons,  are  credited  with  the  same 
secondary  and  mosquito  armaments  as  the  Helgolands.  Moreover,  the 
fotirteen  s.g-inch  of  the  main-deck  battery  appear  to  be  somewhat  higher 
above  the  water  than  in  previous  ships,  and  so  less  likely  to  be  made 
unserviceable  in  a  seaway.     The  design  of  the  first  ships  to  mount  the 
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14-ineh  giin  shows  that  the  ten  guns  arc  apparently  disposed  in  two  triple 
and  two  twin  turrets,  arranged  as  in  the  Michigan,  with  the  latter  naturally 
superposed.  Included  in  the  armament,  however,  in  addition  to  the  main- 
deck  battery  of  twelve  V9-indj,  is  a  medium  annament  of  eight  8.2-inch 
in  four  twin  turrets  at  the  corners  of  the  superstructure.  It  is  difHcult  to 
«:e  the  reasons  for  the  adoption  of  these  \vcai>ons.  Presumably  they  are 
mtrnded  for  the  attack  of  armored  ships,  as  at  5000  yards  the  8.2-inch 
of  45  calibers  can  penetrate  about  9  inches  of  Krupp  armor,  and  at  longer 
battle  ranges  they  might,  with  their  comparatively  rapid  rate  of  fire,  be 
effective  against  lightly  protected  armored  cruisers.  Their  use  against  large 
destroyers  seems  unnecessary  owing  to  the  presence  on  the  same  ship  of 
quick-firing  5.9-inch  of  much  greater  handiness. 

The  German  battleship-cruisers  are  of  three  types,  and  so  far  those  com- 
pleted or  under  construction  number  five.  The  fon  der  Tann  is  in  a 
class  by  herself,  and  is  a  fine  vessel  of  19.000  tons  and  28  knots  trial  speed, 
carrying  an  armament  of  eight  11 -inch  45-caliber  and  a  secondary  battery 
of  ten  5.9-inch,  supplemented  by  sixteen  24-pounder5,  mounted  as  in  the 
Nassau  class  of  battleships.  Her  main  armament  is  arranged  like  that  of 
ihc  Indefatigable,  but  the  starboard  turret  is  echeloned  forward,  instead 
of  the  port  turret  as  in  that  ship ;  the  only  criticism  against  the  German 
ship  ts  that  the  main-deck  battery  is  too  near  the  water,  a  defect  which 
could  have  been  remedied  by  prolonging  the  foreca.stle  deck  as  far  aft 
35  the  port  turret,  and  so  h.iving  three  out  of  the  four  turrets  on  the  same 
level.  In  the  design  of  the  Moltke  and  her  two  splendid  sister  ships,  the 
Goeben  and  I,  which  has  only  latelv  been  begun  at  Hamburg,  the  design 
is  much  improved.  The  ten  ii-indi  are  arranged  so  that  the  additional 
turret  fires  over  the  stern  guns,  four  of  the  turrets  being  on  the  level  of 
the  forecastle,  so  that  the  dozen  5.9-inch  of  the  secondary  battery  are  well 
clear  of  the  water.  The  four  24-poundcrs  carried  in  the  Von  der  Tanu 
on  the  main  deck  astern  have  in  these  ships  been  suppressed,  leaving  only 
twelve.  The  design  of  the  14  inch-punned  cruiser  K  is  similar  to  that  of 
the  battleships  which  mount  the  new  gun.  with  the  exception  that  all  four 
turrets  are  twin  mountings.  .\s  in  the  Ersatz  Odin  class,  the  8.2-inch 
appears,  and  the  cust'-mary  battery  of  24  pounders  is  abandoned.  It  is 
noteworthy  that  in  the  interests  of  homogeneity  the  r2.2-inch  has  not 
been  adopted  for  armored  cruisers. — Kaval  and  Military  Record. 

Kew  Batti-eships. — The  German  battleship  Ersatz  Hagen.  laid  dowti  in 
November.  1910.  was  launched  at  the  Howaldt  yard,  Kiel,  on  November  Tt. 
The  vessel  was  named  Kaiserin.  and  will  form  a  homogeneous  group  with 
the  Kaiser.  Friedrick  der  Grosse.  and  Konig  Aibert  (Ersatc  Ae^ir), 

Orders  for  the  German  armored  ships  of  the  191 1  program  have  been 
placed,  but  there  is  as  yet  no  information  as  to  the  date  of  laying  down 
One  battlesliip  will  be  built  at  Wilhelmshaven.  at  the  Weser  yard.  Bremen, 
and  at  the  Vulcan  yard,  Hamburg;  while  the  cruiser  K  will  be  built 
by  Messrs.  RIohm  &  Voss,  at  Hamburg.  The  last-named  firm  has  built 
alt  Germany's  cruiser-battleships  and  seven  of  the  thirteen  armored 
cruisers  built  and  building. — Journal  of  the  Royal  Artillery. 

Deli%'ery  of  Ships. — The  ships  of  the  program  of  1909  to  be  delivered  in 
1912  are  three  battleships:  the  Oldenburg,  the  Kaiser,  the  Friedrich  der 
Grosse:  the  cruiser-battleship  Coebin,  and  two  small  cruisers,  Breslau  and 
Magdeburg.  During  the  year  igit.  five  ships  were  delivered  the  last  being 
the  Moltke. 

Results  of  Speed  Runs — ^Thc  baltleship  Helgoland  has  proved  to  be 

(he  fastest  in  the  fleet.  She  has  maintained  a  speed  of  22  knots,  while 
her  sister  ships,  the  Thiiringen  and  Osf  Friestand,  have  done  21. i  and  21.3 
respectively. 

The  cTuiser-haitleship  Moltke.  fitted  with  Parsons'  turbines,  made,  over 
the  measured  mile  at  Danzig,  a  speed  of  297  knots. 
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Niw  British  and  German  Battleship  Cruisers — "Lion"  and 
"  MoLTKE." — To  compare  the  Lion  with  the  Moitke  is  very  much  like  draw- 
ing a  comparison  between  the  Dn-adHought  and  Lord  Selson — the  ships 
arc  contemporaries  only  in  name,  and  really  belong  to  two  different  eras 
of  warship  design.  That  this  should  be  the  case  reflects  both  credit  upon 
our  construction  staff  and  saddles  the  Wilhelmstras^e  authorities  with 
distinction  of  a  somewhat  opposite  order,  for  while  the  Lion  may  be  re- 
garded as  a  cruiser  edition  of  the  Orion,  the  MoUke  is  more  or  less  re- 
lated to  the  Nfptune  class  which  preceded  the  13.5-inch  g:unncd  ships,  and 
is  more  comparable  to  the  Indejatigable. 

Both  ships  arc,  however,  entering  into  service  about  the  same  date,  and 
as  examples  of  the  latest  work  in  battle-cruisers  on  both  sides  of  the 
North  Sea,  make  a  comparison  reasonable. 

Tn  design  the  ships  represent  totally  different  schools  of  thought,  for 
whereas  the  British  ship  carries  all  her  guns  along  the  center-line  and 
mounts  I3.s-inch  and  4-inch  guns,  her  German  "  opposite  number  "  fol- 
lows the  en  echelon  example  of  distribution — now  almost  universally 
abandoned — plus  center-line,  and  carries  ii-inch.  5.0-inch  and  34-incn 
pieces.  The  pros  and  cons  i^f  each  can  best  be  discussed  separately,  and 
we  will  therefore  first  examine  the  characteristic  features  of  the  Lion. 

The  general  outline  of  the  ship  can  be  seen  from  the  plan  and  illustra- 
tion. She  is  an  Orion  with  the  super-firing  guns  aft  sacrificed,  and  her 
protection  decreased  for  the  gain  of  probably  eight  knots  in  speed.  In 
order  to  accommodate  the  immense  engine  and  boiler  power  her  dimen- 
sions show  a  great  increase  over  previous  battle-cruisers,  being:  Length 
over  all,  720  feet ;  beam,  SS"*.  feet ;  and  draft,  27  feel ;  giving  her  a  dis- 
placement of  26.360  tons  against  the  18.750  tons  of  the  580  feet  X  80  feet 
X  26j4  feet  htdcjatigablc.  Her  main  armiiment  consists  of  eight  13.5  inch 
guns,  those  in  the  second  turret  forward  firing  over  the  first  pair,  with  a 
roupie  amidships,  and  also  upon  a  lower  deck  level  aft  These  immense 
guns  fire  a  i2S0-pound  projectile  with  a  muzzle  velocity  of  2821  foot- 
second,  and  exert  an  energy  of  6g.ooo  foot-tons,  are  45  calibers  in  length 
and  weigh  76  tons.  Her  total  weight  of  discharge  compared  with  MoUke's 
works  out  as  follows : 
Guns.  ^l<m .  JVolUe . 

Ahead    4  13.5-inch  ^   5,000  lbs.  6  i  i-inch  =  4.560  lbs. 

Astern    2  13,5-inch  =  2,500  lbs.         8  n-inch  =  6.080 lbs. 

Broadside   8  13.5-inch  =  10.000  lbs.        10  i  i-inch  =  7.600  lbs. 

which  gives  the  German  ship  a  superiority  when  fighting  astern  only, 
while  the  advantage  of  greatly  increased  range  and  localized  smashing 
power  is  with  the  Lion. 

The  disposition  of  the  Lion's  guns  is  perhaps  not  the  best  that  might 
have  been  adopted.  The  amid^hip  guns  certainly  have  wide  angles  of  fire, 
but  by  bringing  them  aft  as  in  tne  Japanese  Kongo,  the  concentration  in 
the  astern  axial  line  could  have  been  increased.  This  alternate  arrange- 
ment is  the  one  which  has  probably  been  utilized  in  the  Queen  Mary  class. 

The  structures  around  the  funnels  arc  2-inch  blast -screens,  which  are 
designed  to  protect  them  from  the  firing  effects  of  this  pair  of  guns,  and, 
from  the  angle  at  which  they  are  set,  to  deflect  small  projectiles  which 
might  otherwise  hole  the  uptakes,  and  so  reduce  speed,  and  enveloping 
the  decks  with  smoke,  make  gun-setting  difficult.  Being  dear  of  the  quick- 
firing  guns  they  have  also  l>een  fitted  to  carry  searchlights,  the  old  idea 
of  grouping  guns  and  projectors  on  to  bridges,  etc.,  having  been  discarded 
in  favor  of  keeping  the  latter  well  away  from  the  shock  and  smoke  of  the 
4-inch  quick-firmg  pieces. 

The  anti-torpedo-boat  armament  of  the  Lion  consists  of  sixteen  4-inch 
guns,  firing  a  31-pound  projectile.  Eight  of  these  are  up  forward  in  the 
superstructure,  and  eight  aft  along  the  boat-deck,  being  so  arranged  that 
a  good  fire  can  be  brought  to  bear  on  any  given  quarter     Compared  with 
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the  Moltkr's  secondary  batteries  of  twelve  5.9-inch  and  twelve  34-inch 
weap«^ns.  the  Lion  appears  underi^unncd  as  regards  this  portion  of  her 
c<)uipini.'nt.  and  apart  from  any  official  assurances  to  the  contrary,  we  have 
always  regarded  the  secondary  armament  of  our  Dreadnoughts  as  their 
most  unsatisfactory  feature. 

The  Lion's  4-inch  giins  are  unprotected  except  hy  thin  screens  and  will 
obviously  be  all  put  out  of  action  during  the  first  half-hour  of  big-gun 
cngat^ement,  leaving  the  ship  defenceless  against  the  torpedo  attack  during 
the  night  following — a  course  adopted  by  the  Japanese  with  the  most 
disastrous  results  to  the  remnants  of  the  Russian  fleet  which  remained 
aft*r  Tsushima.  It  may,  therefore,  he  argued  that  unless  secondary  guns 
rfre  going  to  be  protected  by  armor  sufficiently  thick  to  keep  out  the  biggest 
projectiles,  they  may  as  well  remain  unprotected,  medium  plates  such  as 
th«  Moitke  carries  along  her  main  deck  being  very  little  better  than  our 
own  shields.  This  must  be  granted,  and  the  question  therefore  arises 
•*  what  constitutes  an  efficient  secondary  armiiment  and  how  can  it  be 
economically  protected?"  If  destroyers  had  not  grown  to  the  size  of  small 
cruisers,  the  4-inch  gun  carried  on  a  disappearing  mountinfj  so  that  it 
coul<t  be  stowed  away  during  action  in  an  armored  tube  runnmg  down  to 
behind   thick  armor   would   nave   been   sufficient.     But    in   these   days   of 
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looo-ton  boats,  a  s-inch  or  6-inch  gun  seems  the  only  practicable  defence, 
and  these  must  be  so  disposed  that  the  normal  armor  of  the  main  or  upper 
decks  can  be  utilized  to  protect  thtm,  and  this  must  have  a  thickness  of 
at  least  9  inches  to  10  inches.  That  some  such  arrangement  will  be  em- 
bodied in  the  ships  of  ihc  forthcf>ming  estimates  is  practically  certain. 

At  the  time  of  writing  the  Lion  has  not  yet  been  on  trial,  so  thai  the 
palm  of  being  the  fastest  larg'_»  ship  afloat  must  be  retained  by  the  Molike 
pro  tern,  she  having  reached  2g.5  knots  on  trial.  That  iho  British  ship  will 
reach  30  seems  taken  for  granted,  and  with  engines  of  70,000  horse-power 
capable  of  developing  probably  100,000,  it  is  more  than  likely  that  the 
German  figures  will  be  substantially  improved  upon. 

Great  secrecy  has  been  maintained  over  the  protection  and  armor  dis- 
trilMirion.  so  that  the  following  figures  cannot  be  regarded  as  absolutely 
"officially"  correct,  althout^h  given  hy  the  most  recent  textbooks.  The 
main  belt  extends  to  about  20  feet  of  the  extremities  and  has  a  maximum 
thickness  of  g\i  inches,  while  the  slrake  along  the  lower  deck  side  is  7 
inches — 8  inches  amidships,  both  belts  tapering  fore  and  aft  to  4  inches. 
The  entry  forward  is  so  fine  that  the  continuation  of  the  belt  right  up  to 
the  bow  would  have  imposed  too  much  strain  on  the  structure;  the  hull 
is  therefore  subdivided  fore  and  aft  into  many  water-tight  cellulose  com- 
partments constituting  a  thoroughly  efficient  substitute  for  the  armor. 
The  big  gim  turrets  have  lo  inch  protection,  and  a  j-inch  deck  encloses 
the  vitals  of  the  ship. 
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In  appearance  the   Lion  is  quite  distinct    from   any  other  ship  afioal 
Her  three   funnels   are  all   ot    rlifferenl   dimensions,   the   foremost  being 
raised  well  above  the  bridge,  while  the  third,  although  of  the  same  height 
as  the  second,  is  thinner  and  rounded  instead  of  oblong. 

The  water-tight  aerials  arc  suspended  from  the  flying  topmast  of  the 
tripod  lo  the  pole  mast  aft.  Unlike  the  Orion  there  is  no  armor  wall 
round  the  boats,  although  amidships  they  are  partially  stowed  behind  the 
funnel  screens. 

The  Lion  was  laid  down  at  Dcvonport  on  November  29,  1909,  and 
launched  on  August  6  the  following  year.  Her  sister,  the  Princess  Roya!, 
was  commenced  at  Barrow  on  May  2,  1910,  launched  on  April  29,  191 1, 
and  is  now  completing  for  sea.  The  machinery  (Parsons')  for  both  ships 
was  supplied  by  Messrs.  Vickers. 

The  Sfoltke  is  an  enlarged  i'on  der  Tann.,  with  an  extra  pair  of  iiincli 
guns  aft,  a  couple  more  5.9-inch  in  the  battery,  a  higher  free-board  amid- 
ships, and  some  two  knots  more  speed.  Her  design  opens  up  a  wide  tield 
for  conjecture,  for  the  retention  of  the  en  echelon  placing  of  the  second 
and  third  turrets  is  contrary  to  tlie  general  trend  of  gun  distribution.     If 


the  idea  finds  so  much  favor,  why  was  it  not  adopted  for  the  Helgoland 
ciass?  The  most  probable  explanation  is  that  some  attempt  at  numo- 
gcneity  with  the  I'on  der  Tann  was  sought  after,  so  that  that  ship,  with 
the  MoUke  and  Goeben.  should  form  a  tactical  unit,  an  excuse,  also,  for 
the  mounting  of  it-inch  instead  of  12-inch  guns.  Wliatever  may  have 
been  the  reasons  that  led  to  the  construction  of  two  ships  carrjing  a  main 
armament  of  ii-inch  guns  when  rivals  were  putting  13.5-inch  into  their 
ships,  the  fact  remains  that  the  German  Navy  will  have  no  battle- cruisers 
capable  of  tackling  the  Lion  for  some  years  to  come. 

Tlie  dimensions  of  the  Moltkc  are  as  follows:  Length  610  feet,  beam 
96^4  feet  (the  widest  that  has  yet  been  given  a  warship),  and  draft  27 
feet,  giving  a  displacement  of  22,632  tons.  Her  five  turrets  are  placed: 
one  forward,  on  the  forecastle,  two  en  echelon  amidships,  the  starboard 
being  the  foremost,  and  two  astern,  super-firing — an  arrangement  prac- 
tically identical  to  that  of  the  Neptune.  The  twelve  5.9-incfa  are  disposed 
along  the  main  deck,  the  grouping  on  the  two  sides  being  two  forward  of 
the  starboard  turret  and  four  abaft  it,  and  five  forward  and  one  abaft  the 
port.  These  are  behind  5-inch  armor.  The  twelve  34-inch  are  carried 
in  the  bows  and  on  the  two  superstructures,  one  being  placed  just  below 
the  super-imposed  turret.  Incidentally,  this  gun  docs  not  show  up  well 
in  current  photographs  of  the  ship,  but  the  port  is  quite  a  large  one.  and 
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when  the  writer  inspected  the  ship  at  Hamburg  last  July,  the  first  imprcs- 
ftion  was  to  regard  it  as  a  5.9-inch  emplacement,  and  credit  the  Moitke 
with  fourteen  of  these  ^ns.  These  3,4-inch  throw  a  24-pfund  projectile 
at  the  rate  of  twelve  a  minute,  and  although  mounted  to  repel  anti-torpedo- 
boat  attack,  will  probably  be  of  little  use  except  against  small  craft. 

With  a  designed  horse-power  of  50.000,  the  Moltke  has  already  reached 
over  39.5  knots,  her  power  having  worked  up  to  somewhere  in  the  region  of 
83,000  horse-power.  Her  lines  are  particularly  tine  despite  her  huge  beam. 
the  bow  flare  being  very  pronounced,  It  will  be  noted  that  the  3,4-inch 
g;uns  there  are  not  sponsoned  as  in  Von  der  Tonn.  an  amelioration  that 
has  improved  the  '*  dryness  "  forward. 

Details  of  her  protection  can  be  gathered  from  the  plan.  The  belt  is 
7li  to  8-inch  amidships,  tapering  to  4-inch  bow  and  stem,  the  lower  deck 
side  s  inches  and  battery  ditto,  while  the  turrets  have  8-inch  walls. 

A  prominent  feature  of  the  ship  is  her  immense  funnels,  with  their 
wide,  sloping  bases — probably  armored,  although  details  on  this  point  are 
tacking.  Like  the  new  battleships,  she  carries  torpedo-nets  along  the  main 
deck. 

The  Moltke  was  laid  down  in  April,  1909,  launched  April  7,  1910,  and  is 
now  entering  service.    Comparative  features  as  as  follows : 

Linn.  MnUkt 

Displacement    26,360  tons  22,632  tons 

Torpedo-tubes    5  21-in  4  19  5-in. 

)o  __  _,  -  r   10  ii-in. 

it    i2.10o.0oo  £2,380,000 

Cost    per  ton ^79.5  £105.1 

Coal   supply   1000/3500  1000/3100 

— The  Marine  Engineer  and  Naval  Architect. 

The  German  Nav\'. — The  German  Navy  League  seems  to  complain  that 
It  has  been  misunderstood.  It  has  issued  a  statement  in  which  it  defines 
its  policy.  Its  pronouncement  appears  to  have  been  issued  with  the  object 
of  correcting  some  misapprehension  or  perhaps  modifying  the  policy 
already  declared.  The  Navy  League  states  that  it  advocates  adherence 
to  the  terms  of  the  Navy  Law  in  regard  to  the  complete  constitution  of 
the  reserve  fleet.  This  provision  would  not  affect  the  program  so  far  as 
it  relates  to  the  building  of  battleships,  and  is  probably  intended  to  ensure 
better  training  for  men.  The  only  change  proposed  by  the  League  has 
relation  to  the  construction  of  the  large  cruisers  or  battle-cruisers,  of 
which  the  legal  establishment  is  20.  Of  these  11  are  now  completed,  in- 
cluding two  of  the  Dreadnought  class,  three  others  arc  in  hand,  and  a 
fourth  will  be  provided  for  in  1912.  This  would  leave  five  others  to  be 
built,  which  would  be  laid  down  under  the  law  at  the  rate  of  one  each 
year.  The  proposal  of  the  Navy  League  is  that  they  shall  be  built  in  half 
the  time,  by  laying  down  two  each  year  instead  of  one.  Thus  the  last 
pair  of  the  series  would  be  laid  down  in  1914.  The  German  T-eague  adds 
that  a  policy  of  two-keels  to-one,  if  adopted  by  this  country,  would  not 
be  alarming,  because  20  ships  to  40  would  be  more  powerful  than  four 
ships  to  ei^ht.  The  proportion  would  be  the  same,  but,  according  to  the 
German  critics,  the  effect  would  be  greater. 

New  Program. — The  estimates  for  1912-1^3,  recently  submitted  to  the 
Reichstag,  amount  to  $m ,254.589-  The  provisions  for  new  ships  are  exactly 
according  to  the  program  laid  down  in  the  fleet  law  and  provide  for  the 
laj-ing  down  of  one  battleship  to  replace  the  Brandenburg  and  one  battlc- 
triiiser  to  replace  the  Kaiserin  Augusta,  two  scout  cruisers,  twelve  de- 
stroyers, one  submarine  salvage  ship,  and  a  sum  of  $3,S70y000  (same  as 
last  year)  for  submarine -boat  construction  and  experiments.    There  is  an 
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increase  in  the  estimate  for  maintenance  for  ships  in  commission,  due 
partly  to  the  increased  size  of  units  an<J  to  larger  crews  and  partly  to  the 
proposal  to  establish  a  third  battleship  squadron  in  full  commission.  This 
means  the  keeping  in  commission  of  a  battleship  fleet  composed  of  one 
fleet  flagship  and  three  squadrons  of  eight  ships  each,  or  twenty-five 
battleships. 

A  proposal  much  voiced  in  the  press  of  late  and  meeting  with  popular 
approval  is  to  accelerate  the  replacement  of  the  six  older  large  cruisers, 
laying  down  their  substitutes  at  the  rate  of  two  per  year  instead  of  one, 
as  provided  in  the  fleet  law. 

As  usual,  there  is  an  increase  in  personnel  lo  meet  the  increased  needs 
of  the  service.  Provision  is  made  for  145  additional  officers  and  3549 
enlisted  men. — Army  and  Navy  Rcgisttr. 

Speed  of  Small  Cruisers. — The  German  cruiser  Strahund.  which  was 
launched  recently,  is  expected  to  attain  a  speed  of  "nearly  30  knots,** 
and  her  reported  horsepower  of  30,000  is  5000  units  greater  than  that 
for  which  the  Chathatn  has  been  designed.  But  then  the  Stralsund  is 
smaller  by  nearly  1000  tons,  and  carries  a  less  powerful  armament  of 
two  5.9-inch  and  ten  4.  r-inch  guns.  She  is  the  fourth  German  protected 
cruiser  to  be  launched  during  the  present  year,  the  others  being  the  Mag 
deburg,  on  May  13;  the  Breslau,  on  May  16;  and  the  Strassburg 
August  24.  The  two  first  named  belong  to  the  1909  program,  and  the  others 
to  that  of  1910,  but  all  four  art  being  built  simultaneously  and  arc  under- 
stood lo  be  of  the  same  type. 


FiJ^ATiNc  rVjcK. — The  German  Navy  Estimates  for  1^12  provide,  inter 
alia,  for  a  floating  dock  for  Wilhelmshaven.  the  dimensions  to  be  similar 
to  those  of  the  dock  recently  installed  at  Kiel.  This  dock  is  so  immense 
that  ample  room  remains  even  when  one  of  the  UelgoUmds  or  the  MoUkc 
is  in  position.  This  addition  will  bring  the  number  of  large  ship  docks 
at  the  North  Sea  yard  up  to  seven,  in  addition  to  which  the  two  locks  of 
the  new  harbor  entrance  arc  convertible  into  dry  basins  for  the  very 
largest  vessels.  Yet  another  enormous  floating  dock  is  to  be  built  for 
Brunsbuttcl,  at  the  North  Sea  end  of  the  Kiel  Canal,  an  establishment 
which  is  steadily  growing  in  importance.  Other  floating  docks,  capable 
of  accommodating  Dreadnoughts,  arc  to  be  found  at  Hamburg,  and  would 
be  available  for  war  purposes  When  the  present  program  has  been  com- 
pleted Germany  will  possess  at  least  twelve  so-caMed  Dreadnought  docks 
on  the  North  ^ea  coast.— >Voro/  and  Miliiary  Record. 
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Building  Program. — Now  that  orders  have  been  placed  for  two  of  the 
three  contract-built  ships  provided   for  under  the  current  program  there 
arc   no  fewer  than  21  ships  a*,  the  Dreadnought  type  under  conslruction 
this  country.     Seventeen  of  these  are  British,  and  amopR  them  are  in- 
luded  three  ships  which  are  engaged  on  or  have  cnmplelcd  their  trials — 
fhe    Orion,  Lion,  and  Monarch — and   four  which   have  not  yet  been  laid 
down.     A   fifth    vessel   remains   to   be   ordered   under  the    igii    program. 
I-our  foreign  ships  increase  the  total  considerably,  one  being  under  con- 
struction for  Japan.  Brazil,  Chili,  and  Turkey,  while  each  of  the  two  last- 
named   powers    has    a   ship   on    order.      The  total    number   building   and 
trdered,  or  about  to  be  ordered,  is  therefore  24,  hut  nu  fewer  than  six 
if  thcs^  will  have  been  completed  by  the  end  of  March  next,  another  two 
[I the  cofbnial  cruisers)   by  the  summer,  and  four  of  the  five  ships  of  the 
[1910  program  early  in  January.  1913.  in  addition,  probably,  to  the  Japanese 
cruiser  Kongo  and  the  Brazilian  battleship  Rio  de  Janeiro.    By  the  spring 
of  1913,  therefore,  only  nine  of  these  24  ships  will  remain  in  the  builders* 
bands.     As  opposed  to  this,  however,  there  are  factors  on  the  other  side 
to  be  taken  into  consideration.     In  the  first  place  there  is  our  own  program 
for  the  coming  financial  year,  which,  according  to  the  various  "  forecasts  " 
that  are  now. the  fashion,  may  include  anything  from  three  to  six  armored 
units.     Further,  it  has  recently  been  announced  (hat  the  Spanish  Govern- 
ment, not  ahogethcr  satisfied  with  the  !6,ooo-ton  ships  building  at  Fcrrol, 
intends  to  order  some  larger  vessels  to  be  built  in  this  country;  Portugal 
is  considering  a  program  of  three  20,000  or  22.000-ton  ships,  and  in  this 
our  own   builders   should  stand   more   than   equal   chance   with   those   of 
foreign   countries.     China   is   another  nation  that   may  enter   the  Dread- 
uouRht  lists,  with  outside  assistance,  during  Ihe  year;  and,  finally,   1912, 
may  see  an  order  placed  for  a  fourth  Brazilian  ship,  the  Riachurlo.  which 
has  been  talked  of  for  a  long  time.    Altogether,  therefore,  the  outlook  for 
the  British  shipbuilding  industry  for  the  next  two  or  three  years  is  far 
from  discouraging. — Naval  and  Military  Record. 

Pro(;ram  for  1912. — The  program  for  1912  has  not  yet  been  published. 
There  is.  however,  no  indication  that  England's  two-to-onc  policy  will 
not  be  sustained;  this  will  involve  the  laying  down  of  at  least  five  large 
armored  ships,  several  scout  cruisers,  and  a  suitable  number  of  destroyers 
and  submarines. 

The  total  naval  estimates  for  191 1-12  amount  to  $2!6,036,ioi,  as  com- 
pared with  $197,597,906  for  the  preceding  year;  while  for  1909- to  the 
amount  was  $170,361,950. 
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The  shipbuilding  program  authorized  for  7911-12  provides  for  the  ^01 
lowing   new   construction:      Five    large    armored    ships,    three    protected 
cruisers,  one  unarmored  cruiser,  20  destroyers,  six  snljinarines,  two  river 
gunboats,  one  depot  ship  for  destroyers,  and  a  hospital  ship.     An  increase 
of  3000  in  the  personnel  for  nianninR  the  fleet  is  also  provided 

During  the  year  there  werir  completed  the  battleships  Xef>tune,  Her- 
cult's.  Colossus.  OrioH,  and  Monarch,  as  well  as  the  armon?d  cruisers 
Indefatigable  and  Liott.  Of  these  the  Oriott.  of  22,500  tons  displacement, 
21  knots  siKcd.  and  the  LioH.  of  about  26,350  tons  displacement,  29  knots 
speed,  arc  the  first  vessels  to  be  completed  by  any  navj'  carrying  modern 
13.5-inch  guns  and.  therefore,  mark  a  new  step  in  the  development  of  the 
all-big-gun  type  of  ship. 

The  four  battleships  which  were  laid  down  this  year,  authorired  in  Tgio, 
have  been  given  the  names  of  Ajax.  Audacious.  Ccniurioti.  and  King 
George  y.    They  will  have  a  displacement  01  about  24,000  tons. 

An  armored  cruiser,  to  be  called  Queen  Mary,  authorized  at  the  same 
time,  which  was  also  laid  down  this  year,  will  have,  according  to  the  news* 
papers,  a  displacement  of  26,850  tons. 

The  displacement  of  the  20  destroyers  for  which  contracts  have  recently 
been  awarded  is  reported  to  be  of  about  920  tons.  Press  reports  state 
that  si>mc  of  these  will  use  internal  combustion  engines  in  connection  with 
turbines. 

The  E  class  of  submarines  at  present  under  construction  are  reported 
as  having  a  submerged  displacement  of  about  800  tons,  and  a  new  class 
of  still  greater  displacement  is  said  to  be  contemplated. — Army  and  Savy 
Register. 

H.  M.  S.  "Orion"  Commissioned. — The  battleship  Orion,  the  first  ship 
completed  with  13.5-inch  guns,  was  commissioned  recently  at  Ports- 
mouth. This  event  had  been  delayed  a  few  days  owing  to  the  accident  in 
the  dj'namo  room,  regarding  which  inquiry  will  be  made  when  those  in- 
jured have  completely  recovered.  In  view  of  the  fact  that  the  Orion  is 
(he  largest  and  mo.st  powerful  ship  to  he  commissioned,  remarks  the 
TimeSj  and  as  she  has  been  completed  in  a  remarkably  short  time  without 
resortmg  to  extraordinary-  hours  of  labor,  it  is  interesting  to  note  the 
chronological  course  of  events.  The  first  keel  plate  was  laid  at  Portsmouth 
dockyard  on  November  29.  1909.  and  the  vessel  was  launched  on  .August 
20,  1910.  Part  of  the  armor  was  then  fitted  in  position  on  the  hull,  and 
the  vessel  was  put  in  one  of  the  docks  at  Portsmouth  yard  and  the  fitting 
of  the  armor  completed  by  June.  ryii.  The  gims  and  mountincs.  whie£ 
were  constructed  by  Messrs.  Vickers,  I.td..  were  fitted  on  board  between 
April  and  June  of  last  year.  The  WalUend  Slipway  and  Engineering  Co., 
Ltd..  received  the  contract  for  the  propelling  machinery,  on  December  3, 
1909,  and  the  whole  of  the  work  was  completed  in  their  works  by  Novem- 
ber 29,  191a  As  the  engines  were  of  29,000  shaft  horse-power,  this  is  a 
highly  creditable  performance  The  machinery  was  delivered  at  the  dock- 
yard on  December  i.  1910,  and  completed  on  board  and  tried  alongside 
the  wharf  on  August  25,  igii. 

Details  of  Steam  7>io/j.^Thc  official  steam  trials  began  on  September 
II  and  concluded  on  September  18  On  a  24- hours'  trial  at  cruising  speed 
the  power  developed  was  iS,g66  shaft  horse-power,  with  a  coal  consump- 
tion of  1.8-pound  per  shaft  hcrsc-powcr  per  hour,  and  the  speed  of  the  ship 
was  19.5  knots,  while  on  the  eight-hours'  full-power  trial  the  turbines  de- 
veloped 29.108  shaft  horse-power,  the  fuel  consumption  was  equivalent  to 
I  6- pound  of  coal  per  shaft  horse-power  per  hour,  and  the  speed  of  the 
ship  21.02  knots.  The  machinery  acceptance  trial  was  run  on  November 
25  last,  and  the  ship  was  ready  for  commission  on  December  29  last. 
When  it  is  remembered  that  the  ship  is  545  feet  long  between  perpen- 
diculars. fi8  feet  6-inch  beam,  and  of  22.500  tons  displacement  at  27  feet 
6-inch  draft,  it  will  be  accepted  that  the  completion  in  exactly  two  years 
from  the  laying  of  the  keel  establishes  the  efficiency  of  the  dockyard  alike 
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in  iff.  eqiiipmeni  and  in  the  nrj^anization,  for  which  Sir  Jamcfl  Marshall. 
the  Director  of  Dockyards,  is  responsible. 

H.  M.  S.  "Lion."— The  Lien  was  built  at  Devonport.  and  throuffhoui 
her  history  (he  greatest  secrecy  has  been  maintained  concerning  her 
It  is  understood,  however,  thai  her  displacement  is  in  the  neighborhood 
of  26350  tons,  her  overall  lenfi;th  6S0  feet,  and  her  beam  88  feet  6  inches. 
Slie  carries  eight  13.5-inch  guns  and  sixteen  4-incb  guns.  Reports  con- 
cerning her  speed  arc  that  it  is  expected  to  reach  33!'j  knots,  and  her 
turbines  are  stated  to  be  of  70,000  horse-power. 

In  former  issues  we  have  given  reports  of  this  vessel  as  they  were  then 
current.  The  greatest  divergence  in  any  onr  case  has  been  in  the  length. 
It  is  not  even  now  known  to  the  outside  public  what  the  exact  length  is.  but 
probably  680  feet  is  not  far  from  the  truth.  The  beam,  we  believe  to  be 
correctly  stated  above,  and  iho  displacement  given  is  probably  not  far  from 
the  inith. 

In  the  early  part  of  lO'O  we  endeavored  to  give  in  a  drawing  a  forecast 
of  this  line  vessel.  When  this  was  prepared  it  was  reported  thai  there 
were  only  to  be  two  funnels.  According  to  our  calculations  it  would  have 
been  impossible  satisfactorily  to  dispose  of  the  products  of  combustion  with 
only  two  funnels  of  such  a  siz<"  that  they  could  be  conveniently  mounted. 
Wc  therefore  gave  the  vessel  four  funnels.  It  will  be  observed  that 
actually  there  are  only  three  funnels,  but  ihat  that  in  the  center  is  of  very 
(aiTge  size,  probably  as  great  in  area  as  two  ordinary  funnels.  Moreover. 
the  positions  are  such  that  the  convenient  arrangement  of  boilers  possible 
»ith  four  funnels,  to  which  wc  drew  attention  when  referring  to  our 
picture,  has  no  doubt  been  taken  advantage  of. 

The  substitution  of  13.5-inch  for  12-inch  guns  has  already  been  re- 
marked apon —Engineering. 

The  "  Lion."— The  British  battle-cruiser  Lion  had  her  eight-hour  full 
power  trial,  in  the  Knglish  Channel,  on  January  S.  The  contract  called 
for  development  of  the  designed  horse-power,  rather  than  for  a  given 
speed  on  this  trial.  The  vessel'?  turbines  developed  the  required  horse- 
power, with  coal  only,  though  the  weather  was  so  bad  that  the  Lion  did 
not  retnrn.to  Devonport  till  the  morning  of  January  9. 

The  Lion  will  be  the  flagship  of  the  first  cruiser  squadron,  commanded  by 
Rcad-.'Vdmiral  Lewis  Bayly.  She  was  laid  down  at  Devonport,  November 
29,  T909,  launched  on  August  S.  1910.  and  completed  in  November,  191 1. 
She  is  fitted  with  Parsons'  turbines  and  forty-two  Yarrow  water-tube 
boilers,  The  length  of  the  vessel  is  660  feet ;  beam,  88.5  feet ;  displace- 
ment, 26.360  tons:  designed  horse-power,  70.000;  desigried  speed,  28  knots, 
though  it  is  reported  that  she  made  over  29  knots  on  her  trials.  Her  main 
armament  is  eight  13. 5-inch  guns,  mounted  on  the  center-line  and  so 
arranged  that  all  can  fire  on  either  broadside.  She  has  sixteen  4-inch 
guDS,  and  three  ai-inch  submerged  torpedo-lubes.  The  armor  extends  from 
the  upper  deck  to  about  7  feet  below  the  water-line. 

The  development  of  the  British  armored  cruiser  has  been  rapid  in  recent 
years.  The  Invincible  class  {Jmincible.  Inflexible,  and  Indomitable),  laid 
down  in  1906.  were  560  feet  long,  78.5  feet  beam  with  a  displacement  of 
17,250  tons.  Then  came  the  Indefatigable,  laid  down  in  1909  and  com- 
pleted in  i9ir.  578  feet  in  length,  79.5  feet  beam,  with  a  displacement  of 
19.200  tons.  This  was  followed  by  the  Lion  and  the  Princess  Royal,  the 
latter  of  which  was  laid  down  in  April,  ipro,  and  is  to  be  completed  this 
year — The  Nai'y. 

New  Tvpe  ok  Svhmersible  Boat  for  the  British  Navy,— The  Admiralty 
have  placed  an  order  with  thi:  Scotts'  Shipbuilding  and  Engineering  Co,, 
Limited.  Greenock,  for  the  building  of  a  submersible  boat  of  the  Laurenti 
type,  as  constructed  by  (he  Fiat  San  Giorgio  Co.,  of  Spezia.  The  Admi- 
ralty in  ordering  a  vessel  of  the  Italian  type,  the  license  for  constructing 
which  in  this  country  has  been  acquired  by  Scotts  Company,  again  prove 
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their  desire  \o  acquire  experience  of  all  forms  of  mumtions  of  war     A 
traiure  of  the  Laurenti  lie.tigii  is  the  construction  of  an  outer  hull  to  give 
the  hiRhcst  propulsive  efficiency  and  reserve  buoyancy  on  the  surface,  with 
the  minimum  of  draft,  and  an  inner  hull  to  minimize  the  Internal  cubic 
capacity   while   ensuring   satisfactory   conditions   when   submerged.     T^C^ 
double    skin,   which    is   braced    with    stays    to    ensure    the    maximum    o^f 
structural  strenpth,  is  confined  larRely  to  the  central  part,  and  the  space^* 
between  the  shells  up  to  the  waicr-Iinc  on  surface  displacement  is  utilized 
to  form  walcr-ballast  tanks  for  submergence.     Kingston  valves  arc  fitted 
at  the  turn  of  the  bilge  on  each  side  for  the  flooding  of  the  compartments, 
and  the  structure   is  made  sufficiently  strong  to  enable  the  water  to  be 
pumped  out   without  danger  of  collapse  due  to  the  pressure  of  the  sea 
water  on  the  outer  skin;  but  compressed  air  can  be,  and  is  normally,  used 
for  expelling  the  water  when  the  boat  is  to  return  to  the  surface.     Over 
the  central  part  of  the  ship  there  is  a  double  decking,  with  lattice  bracing, 
and  valves   arc  fitted  on   each   side  above  the   water-line,  through   which 
water  automatically  enters  and   leaves   respectively   for  the  submertrence 
or  emergence  of  the  vessel,  which  is  effected  on  an  even  keel.     This  double 
decking  extends  practically  from  bow  to  stern.    Vertical  bulkheads  divide 
the  interior  into  several  compartments.    The  new  British  submersible  boat 
win  be  of  the  twin-screw  type,  with  twin  six-cylinder  Fiat  engines  in  one 
engine-room,  and  electric  motors,  the  latter  for  propelling  the  boat  when 
submerged.     The  torpedo-tubes  will  be  forward,  under  the  bow.  and  the 
storage-lubes  above.    Italy.  Sweden,  Denmark,  and  the  United  States  have 
had   submersible  boats   of  this  design.     The   Swedish   boat   is   the  more 
notable,  as  she  made  a  voyage  from  Spezia  to  Stockholm  without  escort. 
She  is  I3<W  feet  long,  14  feet  beam,  and  8.2   feet  draft,  and  the  voyage^ 
was  made  in  stages  respectively  to  Carthagena.  Gibraltar,  Lisbon,  Oporto,^| 
Vigo,    Ferrol.    T?rest.    Portsmouth.    Ymuiden.    Kiel,    and    Stockholm,    the  V 
longest   non-stop  run — from  Spezia  to  Carthagena — being  790  sea   miles. 
It  is  appropriate  that  the  Scotts'  Company  should  be  the  fir^t  of  the  Clyde 
firms  to  build  a  British  Navy  submersible  boat,  since  they  were  the  first 
on  the  northern  river  to  construct  a  battleship  of  the  Dreadvought  type, 
and  have  a  century-old  connection  with  the  Admiralty.     They  arc  to  be^ 
commended  for  their  enterprise  in  entering  upon  a  new  industry.  ^| 

The  "  surveying  trawler  "  Daisy,  which  is  about  to  be  taken  over  by  the 
Admiralty  from  the  John  Duthir  Torry  Shipbuilding  Co..  is  the  first  vessel 
of  the  type  to  be  built   for  the  navy.     The  Daisy  is  in  reality  a  mine-^l 
sweeper  of  some  600  tons  displacement.  ^| 

Town  Cri;iscss. — CompUtior  of  the  Group. — H.  M.  S.  VarfHoutk.  whidi 
is  on  trials  on  the  Clyde,  is  the  last  of  the  four  British  cruisers  of  the 
Town  class  which  wore  ordered  under  the  T900-10  program.  The  other 
three  are  now  in  commission.  The  Yarmouth  was  built  by  the  London  and 
Glasgow  Shipbuilding  Co..  Govan  ;  the  Falmouth,  which  is  attached  to  the 
second  battle  squadron  oJ  the  home  fleet,  by  Messrs.  Wm  Beardmore  ft 
Co.,  Dalmuir ;  the  Dartmouth,  now  at  Devonport  with  defects,  by  Messrs*  S 
Vickers,  Sons  &  Maxim.  Barrow-in-Furness;  and  the  IVcymoHth,  which  | 
has  just  relieved  the  Doris  in  the  .-Xtlantic  fleet,  by  Messrs  Armstrong, 
Whitworth  &  Co  ,  Elswick.  The  Dalmuir  and  Barrow  vessels  have  tur- 
bine machincn'  by  their  builders,  the  F.lswick  ship  was  engincd  by  the 
Parsons  Co.'  and  the  Vnrmouth  has  been  supplied  by  Messrs.  John  Brown 
&  Co.,  Clydebank,  with  Brown-Curtis  turbines. 

The  vessels  are  "improved  Bristols."  being  of  greater  displacement  and 
having  more  powerful  armament.  With  a  length  of  450  feet  on  the  water- 
line  and  a  beam  of  48'<  feet,  they  displace  5250  tons  at  15!'  feet  draft. 
Compared  with  the  Bristols.  the  freeboard  has  been  increased,  especially 
forward,  and  the  increased  stability  resulting  from  the  greater  width  en- 
ables them  to  carry  a  comparalively  heavy  armament  of  eight  6-incb  guns 
and  four  3-pounders.    The  6-inch  gtms  are  mounted  on  the  latest  type  of 
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camiffc,  which  enables  the  centres  to  he  carried  out  quite  close  to  the 
ship's  side,  thus  securing  almost  end-on  fire  for  the  broadside  guns.  Five 
out  of  the  eight  guns  can  be  fired  sumultancously  on  either  broadside,  and 
three  ahead  and  astern.  The  vessels  are  fitted  with  two  torpedo-tubes 
for  the  latest  21 -inch  torpedoes. 

The  fahwuth  was  the  first  of  the  three  vessels  to  be  completed  and  to 
be  commissioned.  On  trial  she  attained  a  speed  of  27.1  knots.  Her 
machinery  is  of  the  Parsons'  turbine  type,  with  four  ahead  and  four  astern 
turbines— <»ne  ahead  and  one  a&tcrn  on  each  of  four  shafts,  and  the  turbines 
working  in  series  on  two  shafts  on  each  side  of  the  center-line  of  the 
vc?.«cl.  Cruising  turbines  were  dispensed  with,  the  high  pressure  ahead 
turbine  being  extended  at  the  high  pressure  end.  so  as  to  increase  the 
range  of  expansion  when  running  at  less  than  full  power,  with  a  by-pass 
to  admit  steam  at  an  intermediate  stage  for  the  higher  speeds. 

The  Dartmouth  attained  a  speed  of  25.9  knots  while  developing  23.500 
sh^ft  horsepower.  It  was  anticipated,  in  consequence  of  the  increased 
isplacement  over  the  Bristol  class,  that  the  speed  would   he  somewhat 

5  for  a  given  expenditure  of  power,  but  a  comparison  of  the  trial  re- 
sults of  the  Dartmouth  with  those  of  the  Gloucester  of  the  earlier  class 
show  a  great  similarity  of  performance.  The  Gloucester  obtained  a  speed 
of  z.^45  knots,  with  13.970  shaft  horse-power,  and  the  Dartmouth  23.49 
knots,  with  t.1,290  shaft  horse- power.  The  Gloucester  at  25.08  knots  ex- 
pended iS,q8o  shaft  horse-power,  whilst  the  Dartmouth  at  24.97  knots 
required  18,840  shaft  honie-powcr. 

The  trials  of  the  Weymouth  were  also  most  satisfactory.  These  three 
ressels  have  machinery  similar  in  type.  In  the  Yarmouth,  however,  tur- 
bines of  the  Brown-Curtis  type  arc  fitted  by  Messrs.  John  Brown  &  Co., 
Clydebank.  They  are  similar  in  design  to  those  so  successfully  adopted 
in  the  Bristol,  which  was  built  at  Clydebank.  With  this  type  of  turbine 
two  shafts  only  are  required,  and  a  lower  rate  of  revolutions  is  maintained 
than  with  the  Parsons,  thus  enabling  a  higher  propeller  cfltcicncy  to  be 
obtained. — Saval  and  Military  Record. 

H  M.  S.  "Chatham." — The  launch  of  the  new  cruiser  Chatham  re- 
cently was  natnr.-illy  an  event  of  importance  for  the  eastern  yard,  at  which 
no  large  vessel  has  been  built  since  the  Shannon  was  put  afloat  in  igo6. 
For  reasons  which  are  wcl!  known  the  only  new  vessels  whose  crmstruc- 
lion  has  been  allotted  to  Chatham  since  that  year  have  been  submarines, 

t  that  the  yard  is  quite  able  to  build  larger  ships  expeditiously  is  shown 
the  case  of  the  Chatham.  From  the  particulars  given  of  the  new  cruiser 
U  is  evident  that  her  design  shows  an  advance  over  that  of  the  Dart- 
mouth, but  not  so  great  as  was  that  of  the  last-named  over  the  Bristol. 
Whereas  the  displacement  of  the  Bristol  was  4800,  and  of  the  Dartmouth 
5250  tons,  that  of  the  Chatham  has  gone  up  to  5400  tons.  There  will 
also  be  no  change  in  the  armament  from  that  in  the  Dartmouth — viz  , 
eight  guns  of  6-inch  caliber.  On  the  other  hand,  there  is  to  be  noted  a 
great  increase  in  length  and  also  in  horse-power,  which  rather  indicates 
that  the  speed  of  the  Chatham,  which  has  not  been  staled  officially,  will 
he  higher  than  that  of  the  prer'ccessors,  of  which  the  Bristol  was  de5.igned 
for  25  knots  and  the  Dartmouth  for  24^4  knots.  This  would  not  be  sur- 
prising, considering  that  some  very  fast  small  cruisers  have  recently  been 
built  abroad. — Army  and  Navy  Gazette. 

The  unarmored  cruiser  Amphion,  which  was  launched  at  Pembroke 
dockyard,  is  a  third-clas.s  cruiser  of  the  improved  Boadicea  type.  Like 
her  sister  ship,  the  Active,  she  belongs  to  the  iQio-ir  Navy  Estimates:  but 
the  two  ships  are  not  being  built  simultaneously.  The  Amphion  was  laid 
down  on  March  15  last,  the  day  following  the  launch  01  the  Active,  which 
has  passed  through  her  trials,  and  is  now  preparing  for  commission;  the 
Amphion  will,  it  is  expected,  be  ready  for  the  pennant  in  September,  1912, 
ships  of  this  class  taking  rather  less  than  18  months  to  build,  from  laying 
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down  to  completion.  The  Amphion  Is  the  sixth  of  the  modern  third-class 
unarmorcd  cruisers,  and  the  estimates  for  the  current  year  provide  for 
the  construction  of  a  seventh,  which  was  laid  down  ai  Pembroke  on 
November  15.  The  duty  of  these  ships  is  to  serve.  like  the  older  "scouts," 
as  stifFcncrs  and  supports  to  the  destroyer  flotillas,  to  which  they  are 
attached. 

The  first  keel-plates  of  a  new  unarmored  cruiser  of  the  Boadicea  class 
have  been  laid  down  at  Pembroke  dockyard.  She  will  be  the  seventh 
vessel  of  the  t^'pe.  and  will  differ  from  the  earlier  ships  as  regards  her 
armament  and  the  type  of  her  turbine  machinery. — Page's  Weekly.  ^M 

H.  M.  S.  Archer,  one  of  the  five  special  destroyers  building  for  the  BritisK^ 
Admiralty  by  Messrs.  Yarrow,  of  GlasRow,  has  had  a  very  successful 
official  fiill-spferi  trial  on  the  Skclmorlie  deep  water  measured  mile  at  the 
mouth  of  the  Clyde.  Although  the  weather  was  exceptionally  bad,  a  mean 
speed  of  .10.3  knots  was  attained  during  a  continuous  run  of  eight  hours, 
thus  exceeding  the  coiUraci  speed  of  28  knots  by  23  knots.  ^H 

Throughout  the  triaHhc  whole  of  the  machinery  worked  perfectly.    Th<i^| 
special    feature  of  interest  was  the  boiler  installation,   the  boilers  being 
fitted   with   Yarrow's  patent  system   of  superheatinia: ;  the  average  super- 
heat  during   the   trial    was   94   degrees    Fahrenheit,    from    which    a    very  h 
appreciable  gain  in  economy  was  obtained.  ^M 

Battleships— England  and  Germany. — The  following  table  shows  the 
number  of  battleships  maintained  in  full  commission  by  Great  Britain  and 
Germany  each  year  from  1904  onwards : 

-  Oroiit  Britain-*  ^Oerraany-. 

Home.       Porolfro.         Total.    Home  (total). 

1904    ■ 16  17  3.1  8 

1905   io  13  ^^  12 

igoo    2A  8  ^2  15 

1907  20  6  32  16 

1908  26  6  32  16 

Tgog  ..,,......,...,..  22  6  28  16 

191c  ....* 22  6  28  16 

iQif  22  6  28  17 

Tn  seven  years,  therefore,  the  fully  commissioned  battle  fleets  of  Great 
Britain  have  been  reduced  by  five  units,  or  ig  per  cent,  while  that  of  Ger-^ 
many  has  been  increased  by  nine  units,  or  TI25  per  cent.  H 

Spezo  of  CoNSTSucnoK  OF  BATTLESHrps. — The  battleship  Centurion, 
launched  at  Dcvonport  on  November  18,  is  the  twenty-eighth  all-big-gun 
ship  launched  this  year.  The  following  table  of  launches  shows  the  rate 
at  which  the  building  of  Dreadnoughts  is  spreading. 

Power  for  wliom Tear  of  Iftunoh  and  number    ■  -% 

tauDObod.  190ft.       1907.      19QH.      lOOB.       1910.       1011. 

Great  Britain  i          6          2          3          4  8 

Germany 4          4         2  4 

United  States   .                    3         2          i  2 

Brazil t  i 

Japan    I  1 

Italy   * I  3 

Russia ^ 4 

France^ 2 

Argentine    2 

Austria    I 

Spain    I 

Totals I  6        10        JO         9        28 

— Journal  of  the  Royal  Artillery. 
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rtp  Floatikg  Dock. — An  immense  floating  dock  for  the  British 
Admiralty  was  successfully  launched  on  Thursday.  January  4,  from 
the  Wallscnd  shipyard  of  Messrs.  Swan,  Hunter  &  Wigham  Richardson, 
Ltd.  Some  idea  may  be  gained  of  its  size  when  it  is  known  that  the  ground 
?rea  it  covers  is  no  less  than  two  and  a  quarter  acres,  while  the  total 
lieight  of  the  side  walls  is  66  feet.  This  is  one  of  three  docks  that 
Messrs.  Swan.  Hunter  &-  Wigham  Richardson.  Ltd.,  arc  constructing  a1 
present  for  the  British  Admiralty,  for  whom  they  also  built  a  battleship 
•Jock  several  years  ago.  This  last  named  was  designed  for  accommodating 
vessels  displacing  17,000  tons,  and  is  stationed  at  Bermuda.  The  dock 
that  has  just  been  launched  has  nearly  t^vice  that  lifting  capacity,  namely. 
32.000  tons.  In  addition  to  the  docks  built  for  the  British  Admiralty, 
ttthers  have  been  constructed  at  the  Wallsend  shipyard  for  various  other 
governments.  The  way  in  which  these  immense  structures  can  be  towed 
to  distant  parts  is  most  remarkable.  The  British  Admiralty  dock  for 
Bermuda  was  towed  nearly  40Xi  miles  to  its  destination.  The  floating 
dock  for  the  Natal  Government  was  towed  over  8000  miles  to  Durban, 
and  a  7000-ton  dock  was  safely  delivered  a  year  or  two  ago  at  Calao,  the 
pr>rt  of  Lima,  in  Peru,  the  distance  from  the  Wallsend  shipyard  being 
about  ri.ooo  miles.  Other  docks  built  by  the  same  firm  have  been  towed 
TO  various  European  ports,  and  also  to  more  distant  ones,  such  as  Para 
in  Brazil,  Port  of  Spain  in  the  Island  of  Trinidad,  Egypt,  and  the  west 
coast  of  Africa- 

Tlic  dock  that  has  just  been  launched  is  double-sided,  and  in  designing 
jt  the  builders  have  been  closely  associated  with  Messrs.  Clark  &  Stand- 
Grid,  of  Westminster.  At  the  bow  end  of  the  dock  there  is  a  pair  of 
pivoted  flying  gangways,  to  give  access  from  one  wall  of  the  dock  to  the 
other.  In  the  walls  of  the  dock  is  living  accommodation  for  a  number  of 
officers  and  men.  A  complete  telephone  system  :s  also  installed  to  give 
communication  between  engine  and  hoiler  rooms  and  different  parts  of 
the  dock.  There  arc  eight  steam  boilers,  which  have  been  constructed  at 
the  Neptune  Engine  Works  of  the  builders.  The  pumps  have  been  sup- 
plied by  Messrs.  Gwynnes,  Ltd  There  is  also  a  vcr>'  complete  outfit  of 
Steam  and  hand  capstans  placed  on  the  walls  of  the  dock  to  warp  vessels 
into  position.     The  dock  is  lit  by  electricity  throughout  and  on  the  walls 

Care  two  electric  travelling  cranes.  In  order  to  facilitate  rapid  repairs,  a 
pommodious  workshop  is  provided  in  one  of  the  walls  with  an  equipment 
bf  machine  tools  and  all  necessary  plant  and  appliances.  Preservative 
bituminnus  enamel  and  sokitron  by  Messrs.  W  Rriggs  Sc  Sons,  Ltd.,  o{ 
Dundee,  has  been  applied  to  llit  dock  externally  and  internally. 
Altogether  the  dock  will  represent  the  most  complete  and  efficient  means 
bf  overhauling  and  repairing  the  largest  type  of  modem  battleship  yet 
Sesigned  or  constructed.  It  i-;  a  worthy  product  of  the  famous  Wallsend 
shipyard  and  a  fitting  addition  to  the  greatest  navy  the  world  has  known. 
— The  Marine  Engineer. 

Fast  Buildixc— The  trials  of  IL  M.  S.  Monarch,  the  first  of.  the 
Contingent  battleships,  have  commenced,  and  the  vessel,  which  has  jtist 
left  Elswick,  has  proceeded  to  Devonport  to  be  dr>*  docked  prior  to 
the  full-power  trials.  Sir  W.  G.  Armstrong,  Whilworth  &  Co.  have  created 
a  record  in  battleship  construction  in  this  case,  for  the  vessel  was  only 
ordered  in  April,  1910,  and,  in  spite  of  the  delay  occasioned  by  the  ship- 
luilders'  strike  last  year,  was  launched  in  exactly  twelve  months  and  com- 
peted for  trials  in  the  following  six.  With  the  Brazilian  and  Chilian 
battleships  also  in  hand,  Elswick  has  over  80,000  tons  of  battleship  work 
under  construction  at  the  same  time. — Engineering. 

Coaling  at  GrBRAUTAK. — Another  coaling  record  has  just  been  achieved, 
■and  by  the  same  ship— the  Triumph.  She  has  made  a  record  for  the  British 
Navy,  and  the  Mediterranean  fleet  in  particular  have  good  reason  to  be 
proud  of  her.    In  one  morning  she  took  in  640  tons  in  I  hour  15  minutes, 
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avcraRc  working  out  ai  512  ions  per  hour!     Thi« 
much  praise  cannot  he  Riven   for  the  wonderful  organization  and  the  ex 
traordinary  enerRV  that  must  have  been   forthcoming  to  produce  such  a^. 
result. — Naval  and  ,\fititiiry  Record.  fl 

Speed  in  Battue-Crvisers. — It  is  a  matter  for  extreme  gratification  that 
our  latest  battle-cruisers  are  likely  to  obtain  a  speed  of  close  on  30  knots 
to  the  hour;  although  the  ccntractor  speed   for  the  Lion  group  was  28 
knots,  which  in  itself  was  a  considerable  advance  on  the  hwincibUs  which 
were  designed   for  25  knots  and  only  attained  280  knots  as  an  "extra.' 
Now  the  Lions  arc  designed  for  28.  and  will  probably  reach  and  even  exceed] 
30  knots  on  trial.     The  two  new  battle-cruisers  provided  by  the  Colonic*' 
and  named,  respectively,  the  Australia  and  iVcw  Zealand,  were  designedl 
for  2fi  and  will  steam  over  29  knots.     The  Queen  Mary  and  her  sister^j 
although  over  1000  tons  larger  than  the  Lion  group,  are  designed  to  stcaiwj 
28  knots  only,  but  will  probably  exceed  50  at  their  best.    The  gratification- 
regarding  these  speeds  comes  m  when  we  cimsider  that  the  ships  named 
will  have  the  heels  of  nearly  every  class  of  destroyer  in  our  own  and, 
what  is  much  more  to  the  point,  also  in   foreign  navies.     The  Germans 
have  33-knot  sea-going  destroyers,  but  this  speed  could  only  be  attained 
when  the  surface  of  the  sea  is  as  smooth  as  a  mirror,  and  even  at  such 
times  the  necessary  current  of  air  in  the  stokehold  to  make  the  boilers 
do  their  best,  is  not  forlhcominR  except  such  light  airs  as  come  from  lliat 

?uarter  of  the  world  towards  which  the  vessel  is  wending  her  way.    TheJ 
ast  batilc-cruiser,  therefore,  will  be  able  to  overtake  a  destroyer  or  escape' 
from  a  group  of  them  with  comparative  ease,  in  nine  cases  out  of  ten. 
Speed  has  hitherto  been  on  the  side  of  the  destroyers,  but  this  advantage 
will  now  he  lost  unless  rapid  developments  take  place  in  increasing  the 
speed  of  these  torpedo  craft. —  United  Scnice  Oacctle. 

Defectixt:  "  DRr.AnNoi'GHTS."— Lord  C.  Rcresford  asked  the  First  Lord 
of  the  Admiralty,  on  November  30.  whether  he  was  aware  that  some  modi- 
fication was  necessary  in  the  control  positions  of  His  Majesty's  shipt 
Orion,  Conqueror,  Thunderer,  Lion.  Princess  Royal,  Colossus,  and  Her-* 
cules;  whether  he  knew  that  the  spotter  was  sialloncd  abaft  the  fore 
funnel  and  almost  over  it,  and  was  liable  to  be  suflFocated ;  whether  the 
heal  from  the  funnel  often  produced  a  temperature  of  220  degrees  at  the 
locality  where  the  spotter  was  stationed  ;  and  whether  any  proposals  would 
he  made  to  remedy  this  state  of  affairs. 

Mr.  Churchill  replied  :     Inconvenience  has  been  experienced  in  the  con 
trot  positions  in  the  ships  named  in  the  question,  and  modi6cations  are  no 
under  consideration.— (i'Hi/f  J  Service  Gazette. 
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An  explosion  occurred  on  the  morning  of  December  t2  on  board  Hll 
Majesty's  ship  Orion,  at  Portsmouth,  and  the  following  were  injured 
Commander  Herbert  N.  Garncrt.  R.  N.,  Admiralty;  Lieutenant  (T.) 
Brian  Egerton.  R.  N.,  His  Majesty's  ship  Orion;  Engineer-Lieutenant 
Henrv  5.  Brockman.  R,  N..  His  Majesty's  ship  Orion;  Mr.  Charles  ^ 
Davidge.  gimncr  (T.).  His  Majesty's  ship  Orion;  Mr.  Patrick  P.  Cole^fl 
man.  boatswain  (T.).  Admiralty;  Albert  Hudson,  stoker,  O  N..  D.  K.  h 
4817.  His  Majesty's  ship  Orion;  Mr.  James  Pringle.  electrical  engineer. 
.\dmirahy:  Mr.  Albert  Franklin,  assistant  electrical  engineer;  Mr.  William 
Green,  inspector  of  electrical  fitters;  Thomas  Metcalfe,  chargcman  of 
electrical  fitters,  No.  6772;  Henrv  Driver,  electrical  fitter.  No  8684; 
William  Richards,  electrical  fitter.  No.  8677:  John  Willis,  electrical  fitter, 
No.  6659;  William  Rycroft,  electrical  fitter's  apprentice.  No  fi66o;  William 
Ward,  electrical  fitter's  apprentice.  No,  R676;  Cnarirs  Irish,  skilled  laborer, 
No.  8695;  George  Marder,  lalwrer.  No.  704;  Alfred  Goldfinch,  laborer, 
No.  722.*  All  the  injured  are  doing  as  well  as  can  be  expected,  l^ter 
information  added  the  names  of  Lieutenants  Grant  and  Parker  to  the 
injured.  Lieutenant  Egerton  is  a  son  of  Vicc-Admiral  Sir  George  Eger- 
ton, until  recently  the  Second  Sea  Lord. 
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The  battleship  Orion,  which  is  completing  for  commission  at  Ports- 
mouth, where  she  has  been  built,  has  already  passed  her  speed,  Ruiinery, 
and  torpedo  tc&ts  very  satisfactorily,  and  lies  in  No.  15  dock.     A  number 

if  experts  from  London  and  Portsmouth  were  assembled  on  board  to  sec 
'ihe  electrical  machinery  under  full  working  conditions,  and  they  were  ac- 
companied by  .some  of  the  executive  officers  attached  to  the  ship.  All  of 
ihem  were  watching  the  working  of  the  second  dynamo,  the  first  having 
•mrkcd  very  satisfactorily  ;  the  second  appeared  to  be  acting  very  smoothly, 
[ti'ith  its  principal  hc.irings  running  in  an  oil-bath,  when  there  was  a  sud- 
den, sharp  explosion,  the  cover  of  an  oil-tank  or  bath  was  blown  away, 
and  the  compartment  was  filled  with  flames. 

It  is  supposed  that  the  dynamo  in  some  way  got  overheated,  while  an- 
other suggestion  is  that  an  electric  spark  was  emitted  and  ignited  inflam- 
mable vapor  from  the  oil,  but  in  the  absence  of  any  official  statement  the 

ract  cause  is  difficult  to  ascertain.     From  all  parts  of  the  naval  estahlish- 

icnt  medical  aid  was  rendered.  Staff  Surgeon  Nimmo,  of  the  Royal 
iTichl  Alexandra,  was  one  of  the  first  to  arrive,  and  then  came  the  dock- 

ird  surgery  doctors  and  several  fleet  and  staff  surgeons.  The  surgeons, 
'after  attending  first  to  the  more  serious  cases,  devoied  their  zeal  to  those 
whose  injuries  were  not  so  severe.    After  temporary  dressing  on  the  ship 

le  men  were  conveyed  to  the  dock>'ard  surgery.  The  condition  of  14 
if  the  injured  necessitated  their  removal  to  Haslar  Flospital. — United 
rrfTirr  Gazette. 

Orion  (battleship,  Capt.  A.  W.  Craig),  flagship  of  Rear-Admiral  H.  G. 
:ing-Han.  C.  V.  O..  C.  B..  D.  S.  O..  Second  Division,  Home  Fleet- 
damage  sustained  by  the  vessel  coming  in  contact  with  the  baitle- 
'♦hip  Kevense.  when  the  latter  broke  from  her  moorings  in  Portsmouth 
harbor,  was  not  considered  sufficiently  serious  to  warrant  her  detention 
for  docking  and  repairs.  After  the  present  cruise  of  the  division  for 
exercises  off  the  coast  of  Spain,  the  vessel,  it  is  understood,  will  be  de- 
spatched to  Devonport  for  repairs  to  be  effected. — Army  and  Navy  Gazette. 

Loss  OF  British  '*  A-3." — The  collision  of  the  British  submarine  A-3 
with  the  British  gunboat  Hasard,  at  the  entrance  to  Spithead.  on  Feb- 
ruary 2,  resulted  in  the  death  of  four  officers  and  ten  men  of  the  A-j 
and  the  total  loss  of  the  vessel.  Salvagers  have  raised  what  is  left  of  the 
submarine,  in  order  to  recover  the  bodies  and  for  the  purpose  of  investi- 
gation from  naval  construction  points  of  view. 

The  collison  occurred  as  the  A-^  was  engaged  in  practice  with  a  flotilla 
of  sister  ships.  The  Hazard,  passmg  over  the  water  where  the  submarine 
was  just  coming  to  the  surface,  struck  her  from  above  and  on  her  side, 
i«:aiising  her  to  sink. 

The  A'3  belonged  to  the  earlier  type  of  British  submarines,  these  vessels 
^having  been  used  during  the  past  year  for  harbor  and  coast  defence 
imajieuvers. 

Although  no  detailed  information  as  to  the  particular  case  of  the  W-j 
has  been  given  out  by  the  British  Admiralty,  this,  like  similar  accidents 
to  other  siil>niarines,  in  both  the  British  and  French  Navies,  was  un- 
doubtedly simply  an  accident  .^TA^  Navy. 


The  ADMrRALTi-  War  Staff. — On  January  i.  1912.  the  First  Lord 
(Winston  Churchill)  of  the  British  Admiralty  created  the  Naval  War 
Staff,  and,  in  a  memorandum,  explained  its  character  and  duties,  the 
reasons  for  the  same,  and  that  the  additional  expense  involved  is  to  be 
compensated  for  by  abolition  of  four  of  the  Admiralty  yachts. 

The  appointments  made  all  date  from  January  8,  and  were  as  follows: 
Chief  of  the  Naval  War  Staff,  Read-Admiral  E.  C  T.  Troubridge;  Direc- 
tor of  Operations,  Captain  G.  A.  Ballard;  Director  of  Intelligence,  Captain 
Thomas  Jackson. 
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A  new  office,  that  of  an  additional  Civil  Lord,  wns  also  created  to  look 
after   Admiralty  contracts,  to  be  the  buyer  and  business  manager  of  thcj 
Admiralty,  and  to  furnish  the  Third  and  Fourth  Sea  Lords  with  all  that' 
they  may  require  in  order  to  build,  arm,  equip,  and  supply  the  fleet. 

Additional  Civil  Lord.  Sir  Francis  Hopwood. 

The  title  of  Private  Secretary  to  the  First  Lord  is  changed  to  Naval 
Secretary,  and  Rear-Admiral  David  Bcatty  had  been  appointed  to  this 
post. 


Ifftvil  £t«PMftry 
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NAVAL  KaK  staff 


These  four  sea  tords  both  adviK  and  exerciie  executive 
power.    The  aids  In  thU  country  can  adviie  only. 


In  the  United  Stales  the  Naval  War  Staff  is  known  as  the  General  Beard. 
The  latter  has  more  members  than  the  former,  but  its  duties  correspond. 

The  diagram  above  is  to  show  graphically  the  similarity  of  the  present 
organization  of  the  British  Admiralty,  and  our  own  Navy  Department 
The  words  in  parentheses  indicate  the  titles  of  American  positions  similar 
to  the  English  positions. 

The  duties  of  the  members  of  the  Admiralty  and  Staff  are  laid  down  J 
as  follows  in  the  memorandum:  ^M 

Each  of  the  Sea  Lords  on  the  Board  of  Admiralty  has  a  special  sphere 
of  superintendence  assigned  to  him  by  the  First  Lord  in  pursuance  of  the 
Order  in  Council.     The  First  Sea  Lord  is  charged  with  preparations  for 
war  and  the  distribution  of  the  fleet.     The  Second  Sea  l-ord,  who  is  to 
be  kept  in  close  relation  to  the  First  Sea  Lord,  mans  the  fleet  and  trains 
the  men.     The  Third  Sea  Lord  directs  the  military  construction  of  the 
fleet ;    and   the   Fourth    Sea    Lord    is    responsible   for    furnishing   it    with 
adequate  and  suitable  stores  and  ammunition.     All  these  heads  of  large^l 
departments  will  have  occasion,  in  the  discharge  of  their  respective  dutiesJH 
to  recur  to  the  War  Staff  or  its  various  branches  for  general  information^ 
or  for  working  out  special  inquiries. 

Since,  however,  under  the  distribution  of  Admiralty  business  on  the 
Board,  the  First  Sea  Lord  occupies  for  certain  purposes,  especially  the 
daily  distribution  of  the  fleet,  on  which  the  safety  of  the  country  depends, 
the  position  of  a  Commander-in-Chief  of  the  Navy,  with  the  First  Lord 
immediately  over  him  as  the  delegate  of  the  crown  in  exercising  supreme 
executive  power,  it  follows  that  the  War  Staff  must  work  at  all  times 
directly  under  the  First  Sea  Lord.  Mis  position  is  different  in  important 
respects  from  that  of  the  senior  member  of  the  At^ny  Coimcil  as  con- 
stituted. The  First  Sea  Lord  is  an  executive  officer  in  active  control  of 
daily  fleet  movements  who  requires,  like  a  genera!  in  the  field,  to  have  at 
his  disposal  a  chief  of  the  srtaff.  but  who  is  not  the  chief  of  the  staff  him- 
self. 

A  proper  staff,  whether  naval  or  military,  should  comprise  three  main 
l-tranches — namely,  a  branch  to  acquire  the  information  on  which  action 
may  be  taken ;  a  branch  to  deliberate  on  the  facts  so  obtained  in  relation 
to  the  policv  of  the  state,  and  to  report  thereupon;  and  thirdly,  a  branch 
to  enable  the  final  decision  of  superior  authority  to  be  put  into  actual 
effect.     The  War  Staff  at  the  Admiralty  will,  in  pursuance  of  this  prin- 
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be  organized  from  ihr  existing  cK'ments,  in  three  divisions:  the  in- 
dulgence division,  the  operations  division,  and  the  mobilization  division, 
lese  may  be  shortly  described  as  dealing  with  war  information,  war 
lans.  and  war  arrangements  respectively.  The  divisions  will  be  equal  in 
Status,  and  each  will  be  under  a  director  who  will  usually  be  a  captain  of 
standing.  The  three  divisions  will  be  combined  together  under  a  chief 
of  the  staff. 

The  chief  of  the  staff  will  be  a  flag  officer.  He  will  be  primarily  re- 
sponsible to  the  First  Sea  Lord,  and  will  work  under  him  as  his  principal 
assistant  and  agent.  He  will  not,  however,  be  the  sole  channel  of  com- 
munication between  the  First  Sea  Lord  and  the  staff;  and  the  First  Lord 
and  the  First  Sea  Lord  will  whenever  convenient  consult  the  directors  of 
the  various  divisions  or  othei  officers  if  necessary.  This  direction  is 
essential  to  prevent  that  group  of  evils  which  have  always  arisen  from  the 
"narrow  neck  of  the  bottle"  system.  The  chief  of  the  War  Staff  will 
guide  and  coordinate  the  work  of  the  staff  in  all  its  branches.  He  will, 
when  desired,  accompany  the  First  Lord  and  the  First  Sea  Lord  to  the 
Committee  of  Imperial  Defence. 

Although  the  methodical  treatment  of  the  vast  number  of  subjects  to 
be  dealt  with  by  the  staff  requires  that  there  should  he  divisions  and  sub- 
divisions, yet  it  is  imperative  that  these  should  never  be  permitted  to  de- 
velop into  "water-tight"  compartments.  It  will  be  found  that  there  is 
so  much  overlapping  between  divisions,  that  a  constant,  free,  and  informal 
intercourse  between  them  is  indispensable.  To  promote  this,  the  chief  of 
the  staff  will  be  enjoined  to  hold  frequent  meetings — to  be  called  "  staff 
TDcetings" — with  the  heads  of  three  divisions,  and  each  of  the  direc- 
tors win  be  kept  fully  acquainted  with  the  work  of  their  two  colleagues. 
Each  one  of  the  directors  will  be  ready  at  any  moment  to  act  for  the  chief 
of  the  staff  in  the  latter's  absence  from  whatever  cause.  In  times  of  pro- 
found peace,  action  has  often  to  be  taken  immediately  on  the  receipt  of 
some  telegraphic  report  or  a  request  from  one  of  the  other  departments 
of  state;  one  of  the  three  directnrs  will  therefore  always  remain  within 
prompt  call  by  messenger,  night  and  day. 

The  functions  of  the  War  Staff  will  be  advisory.  The  chief  of  the  staff, 
when  decision  has  been  taken  upon  any  proposal,  will  be  jointly  responsible 
with  the  secretary  for  the  precise  form  in  which  the  necessary  orders  to 
tfie  fleet  are  issued,  but  the  staff  will  possess  no  executive  authority.  It 
will  discharge  no  administrative  duties.  Its  responsibilities  will  end  with 
the  tendering  of  advice  and  with  the  accuracy  of  the  facts  on  which  that 
advice  is  based, 

Decision  as  to  accepting  or  rejecting  the  advice  of  the  staff  wholly  or  in 
part  rests  with  the  First  Sea  I-ord,  who,  in  the  name  of  the  Board  of 
Admiralty,  discharges  the  duties  assigned  to  him  by  the  Minister.  In 
the  .ibsence  of  the  First  Sea  Lord  for  any  cause  the  Second  Sea  Lord 
would  act  for  him. 

The  selection  of  officers  to  be  appointed  to  this  War  Staff  is  to  be  made  in 
this  wise:  The  president  of  the  college  will  be  entrusted  with  this  im- 
portant duty,  and,  in  order  that  it  may  be  carried  out  to  the  best  effect, 
he  will  at  all  times  be  in  close  touch  and  association  with  the  chief  of  the 
staff.  In  course  of  time  the  appointment  will  be  held  by  a  flag  officer  who 
has  been  a  staff  officer  himself.  Candidates  for  the  staff  will  be  selected 
from  volunteers  among  lieutenants  of  suitable  seniority  as  well  as  officers 
of  other  branches  throughout  the  service,  irrespective  of  their  previous 
qualiticaiions  as  specialist  officers  or  otherwise,  and  those  who  pass  the 
necessary  examinations  at  the  end  of  or  during  the  war  college  course  will 
be  eligible  to  receive  appointments  either  at  the  .-Xdmiralty  or  on  the  staff  of 
flag  officers  afloat  as  they  fall  vacant.  In  all  cases,  however,  regular  periods 
of  sea-going  executive  duty  will  alternate  with  the  other  duties -of  staff 
officers  of  all  ranks,  in  order  that  they  may  be  kept  up  to  the  necessary 
standard  as  practical  sea  officers.  All  appointments  on  sea-going  staffs  will 
in  the  course  of  time  be  fdled  by  these  officers,  and  form  the  proper  avenue 
to  eventual  employment  in  the  highest  staff  position  at  the  Admiralty. 
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The  Intttation  of  a  Naval  War  Staff. — Perhaps  the  first  question 
which  the  ordinary  intelligent  man  will  ask  with  regard  to  the  Admiralty 
memorandum  on  a  Kaval  War  Staff  is — What  is  the  Naval  War  Staff  to 
do?  What  is  its  precise  function.  Its  function  will  be  to  make  a  special 
study  of  the  operational  side  of  war  in  contradistinction  from  its  technical 
and  material  side  One  of  the  great  defects  of  the  navy  at  present  is  the 
lack  of  thought  and  of  continuity  of  thought  in  tactics,  strategy*  and  war 
nperations.  An  admiral  is  appointed  to  the  command  of  the  home  fleet. 
During  his  first  year  he  is  ah^orbcd  in  administrative  work,  and  it  is 
probahly  not  till  his  second  year  that  he  begins  to  pay  attention  to  tactical 
and  strategical  problems.  But  he  has  no  body  of  doctrine  to  assist  him; 
nor  has  he  any  assistants  specially  trained  in  such  work.  He  probably 
reflects  what  his  predecessor  has  aiready  done.  Then  comes  his  successor 
and  do«s  it  all  over  again.  There  is  the  same  lack  of  continuity  with 
regard  to  the  study  of  war  operations,  and  there  are  no  systematized 
methods  of  war  direction.  The  machinery  of  a  staff  organization  has  been 
framed  in  order  to  supply  this  deficiency,  but  it  must  not  be  considered  as 
anything  more  than  a  framework.  The  real  problem  is  the  collection 
and  training  of  a  body  of  staff  officers  Still  the  appointment  of  a  chief 
of  staff  responsible  for  the  study  of  war  problems  and  unhampered  by 
administrative  work  will  tend  towards  a  coordination  of  thought  and 
effort.  But  the  gunnery  and  torpedo  schools  were  not  created  in  a  day, 
and  it  will  take  some  years  to  create  a  true  staff,  though  its  function  is 
Cicar  enough.  It  is  really  an  expression  of  the  growing  complexity  of 
modem  warfare  and  modem  industry.  In  the  last  forty  years,  the  enorm- 
ous strides  made  in  things  technical  and  material  have  absorbed  a  large 
part  of  the  mental  energy  of  the  service,  with  the  inevitable  result  that 
while  great  attention  has  been  paid  tn  the  mechanism  and  construction 
of  gims  and  ships,  the  science  of  their  actual  application — for  this  knowl- 
edge is  big  enough  to  make  an  entirely  separate  science — has  been  largely 
neglected.  The  nav>'  and  army  differ  from  every  other  big  business  in 
that  they  only  occasionally  perform  their  business.  It  is  the  work  of  a 
staff  to  study  just  exactly  what  that  business  will  be.  and  to  ensure  its 
intelligent  direction  in  time  of  war. 

The  war  college  has  certainly  done  something  in  this  direction,  and  its 
work  must  not  be  depreciated.  It  is  in  fact  a  very  essentia!  part  of  a 
staff  systi-m.  But  its  work  is  greatly  discounted  by  the  shortness  of  the 
course  (only  three  months)  and  the  mature  age  of  those  who  attend  it 
A  number  of  the  officers  (most  of  them  post  captains)  who  go  there 
•imply  look  upon  it  as  a  full-pay  oasis  in  the  arid  plain  of  half  pay. 
1  his  reacts  on  the  spirit  of  the  place,  for  one  dare  hardly  be  intelligent 
for  fear  of  being  called  a  dreamer  by  the  unintelligent  "bloc."  It  is 
almost  impossible  for  those  out<iide  the  service  to  appreciate  how  the 
study  of  war  and  of  war  direction  has  been  neglected  in  the  past.  Up 
to  IQOO  the  word  tactics  wa";  attached  to  the  pprformance  of  certain 
quadrille  movements  which  had  no  earthly  relationship  to  the  realities  of 
Cattle.  A  good  deal  has  been  done  to  improve  matters,  but  the  navy  lacks 
original  thinkers  to  sift  its  work  and  embody  it  in  clear  and  simple 
principles.  Or  if  we  have  such  men,  they  lack  time  and  leisure.  The 
name  and  mechanism  of  a  War  Staff  are  only  the  first  step  on  the  journey. 
We  have  not  yet  got  a  real  staff,  and  the  first  duty  of  the  staff,  when  we 
have  it,  will  be  to  evolve  itself  by  a  process  of  gradual  evolution.  We 
must  endeavor  to  create  a  certain  type  of  mind — keenly  critical  and  out- 
spoken, but  honest  and  loyal.  But  the  genius  of  the  British  officer  lies  not 
:n  criticizing  and  investigating  but  in  action-in  doing  things  and  not  in 
thinking.  The  naval  mind  is  severely  practical,  and  the  practical  mirtd  is 
often  an  unresilient  mind  which  not  only  has  no  desire  to  investigate 
things,  but  is  perfectly  incompetent  to  perform  such  work.  Again,  much 
of  our  best  talent  has  been  switched^  on  to  technical  lines,  and,  working 
constantly  amongst  things  material,  it  seems  to  find  difficulty  in  moving 
easily  in  immaterial  spheres  of  abstract  thought  and  expression.    The  first 
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Inismess  then  of  the  War  Staff  will  be  lo  switch  a  certain  proportion  of 
the  younger  talent  on  to  the  suhjects  of  war,  tactics  and  strategy. 

The  first  paragraph  of  the  memorandum  where  a  comparison  is  drawn 
between  war  on  sea  and  war  on  land  is  weak  because  it  confuses  the 
routine  work  of  a  staff  with  its  higher  functions.  Transport  problems 
arc  of  course  radically  different  on  land  and  sea;  but  transport  problems 
are  largely  matters  of  routine  calculation.  It  is  true  that  these  matters 
do  not  require  so  much  calculation  in  the  nav>',  for  every  ship  is  self- 
contained,  and  transport  by  water  is  simpler  than  transport  by  land.  Bui 
so  far  as  higher  problems  such  as  commerce  defence  and  invasion  are  con- 
cerned, the  navy  has  just  as  much  to  do  as  the  army.  The  naval  staff 
officer  certainly  docs  not  need  to  worry  his  head  over  long  march  tables, 
tut  on  the  other  hand  the  technical  problems  he  has  to  solve  arc  more 
numerous  and  more  varied.  Looking  at  the  organization  of  the  staff,  the 
principal  relationship  to  consider  is  that  of  the  chief  of  staff  to  the  First 
Sea  Lord.  The  former  is  to  be  directly  subordinate  to  the  latter,  and  his 
duties  will  be  advisory  and  not  executive.  This  is  as  it  should  be;  but  it 
must  l)c  clearly  understood  by  the  First  Sea  Lord  that  the  chief  of  staff 
is  a  real  and  important  entity,  and  not  a  mere  figurehead  to  supply  argu- 
ments for  preconceived  ideas.  The  relationship  of  the  chief  of  the  staff 
to  (he  president  of  the  war  college  is  to  be  one  "of  close  touch  and  asso- 
ciation. '  This  is  somewhat  nebulous,  and  is  made  still  more  so  by  the 
fact  that  the  present  holder  of  the  war  college  appointment  is  a  vice- 
admiral,  while  the  chief  of  the  staff  is  a  rear-admiral.  The  memorandum 
makes  it  clear  that  staff  officers  will  be  a  branch  of  specialists  and  will  be 
bon  the  same  footing  as  other  specialists.  A  great  number  of  naval  officers 
look  with  suspicion  on  the  word  "  staff."  because  they  imagine  it  will  he 
used  as  a  kind  of  "  ofwn  sesame  "  to  command. 

A  careful  distinction  must  be  made  at  the  very  outset  between  "staff" 
qualities  and  "command"  qualities.  Staff  qualities  are  tnteUectual,  and 
include  a  critical  scientific  mind  and  a  circumferential  view  of  things. 
Command  qualities  are  largely  moral  and  include  decision,  common  sense, 
energy  and  nerve.  These  Istter  qualities  will  just  as  often  be  found 
outside  the  staff  as  inside  it.  and  staff  oHicers  must  understand  thai  their 
selection  and  training  will  give  them  no  more  claim  to  command  or  to 
promotion  than  any  other  form  of  specialism.  In  fact  there  is  no  great 
danger  of  their  thinking  it  will,  for  presumably  on  attaining  the  rank  uf 
captain  a  staff  ctfficer  would  be  merged  once  more  in  the  line  of  general 
work.  Again,  staff  officers  must  not  be  divorced  from  the  sea.  They  must 
not  be  left  too  long  ashore — a  defect  conspicuously  evident  in  the  case 
of  many  gunncn,-  and  torpedo  specialists.  The  fourteenth  paragraph  of 
the  memorandum  discusses  the  selection  and  training  of  staff  officers,  and 
this  is  the  crux  of  the  wholt:  question.  What  is  wanted  is  a  critical  in- 
vestigatory type  of  mind,  and  in  the  officers  selected  to  be  the  first  in- 
structors this  must  be  combined  with  real  enthusiasm  and  interest  in  in- 
siructiunal  work.  The  memorandum  talks  of  "  passing  the  necessary 
rxamination*  at  the  war  college,"  and  here  there  seems  a  danger  of  the 
examination- fetish  creeping  into  the  system.  An  examination  is  at  once  the 
easiest  and  most  fallacious  method  of  testing  ability.  There  should  be  as 
few  examinations  as  possible.  Problems  should  be  set  for  investigation, 
principles  explained  and  criticisms  encouraged.  Merit  should  be  estimated 
by  an  officer's  general  work  and  by  essay  writing,  not  by  examinations 
which  arc  unsuitable  for  a  staff  training  whose  object  is  to  equip  with 
faculties,  not  to  load  with  facts. 

What  is  wanted  in  our  staff  officers  is  the  critical  mind,  and  the  men 
whom  the  average  captain,  hating  criticism,  would  be  the  last  to  recom- 
mend are  possibly  the  very  ones  who  ought  to  be  selected.  Officers  who 
cannot  think  and  write  will  never  be  able  to  initiate  a  staff.  The  First 
Lord  has  supplied  the  navy  with  a  good  staff  house.  It  is  now  the  busi- 
ness of  the  navy  to  fill  it  with  a  good  staff  type. — Naval  and  Military  Record. 
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A  CKiTictSM— A  week's  reflection  on  the  Naval  War  Slaff  has  shown 
that  it  meets  with  much  approval.  In  summary,  all  that  has  been  done  is 
to  graft  on  to  the  existing  intelligence  and  moliilizaiiim  departments  an 
other  for  working  out  war  plans,  and  to  place  all  three  branches  under 
the  orders  of  a  rear-admiral.  The  sheme  leaves  the  Board  of  Admiralty 
supreme,  with,  however,  (his  important  diflfcrcnce — that  a  well-equippcd 
War  Staff  will  slrenglhcn  the  hands  of  a  strong  Sea  Lord  and  will  prob- 
ably dominate  a  weak  Sea  Lord.  That  the  War  Staff  will  compose  all 
differences  between  naval  officers  on  questions  of  strateg>'  and  tactics  is 
impossible,  and  it  would  be  bad  for  progressive  naval  opinion  if  it  were 
possiMc.  The  scheme  has  many  good  points,  but  it  is  quite  safe  to  say 
that  at  present  the  majority  of  naval  officers  have  not  come  to  any  definite 
ronclusion  upon  it.  A  (jrreat  deal  will  depend  upon  the  forthcominK  de- 
cisions by  the  First  Lord  as  to  the  distribution  of  business,  showing 
exactly  to  what  extent  naval  administration  is  likely  to  be  improved  by 
the  two  new  elements  at  the  .Admiralty — the  War  Staff  and  the  new  Civd 
Lord. — Naval  and  Military  Record. 

A  Dancer  in  the  Naval  War  Staff  Scremf- — L'nder  the  system  pro- 
vided for  selection  of  members  of  the  Naval  War  Staff,  only  those  who 
have  been  fortunate  enough  to  have  had  a  special  course  of  traininjj  at  the 
War  College  will  know  and  feel  that  they  can  ever  receive  an  appomtmcnt 
at  the  Admiralty,  or  on  the  staff  of  a  commander-in-chief,  or  tn  a  higher 
staff  position.  This  follows  liecause.  Judging  by  all  appointments,  service 
at  the  Admiralty  is  always  required  before  such  employment  afloat. 

ITALY, 

VBt)8BLS  DlTtLDING. 
Namp.  Displacement.       Where  Bulldlntr.  BenuuKA. 

Dante  Allffhiert IB.OOO  Gov't  Tanl.CafltellamBre.  Ijtuncbed  AU0-SO.191O. 

C«voiir 22,000         "         "       Spezta.  "  Au?.  1(1.  Wtl. 

UluUoCesaro 22,000  AnMldo-AnnstroDff.  '*           Dct.  16.  IVll. 

I^eonardo  tla  Vlnol  . . .  S*,000  Genoa  (Odeni).  "           Oct.  14.  1011. 

Quarto 3,400       Veoloe.  **  Aug.  19.  Iftll. 

MarMla B.4an      chaste)  lamar«.  Hulldtnf. 

NlDO  BIXlO 8,400 
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Building  Pkocram. — The  naval   appropriation   for   I9it-I2   amounts  to 

$.17,676,548. 

In  1909  the  Italian  parliament  passed  a  law  which  established  the  naval 
program  for  each  y<^r  up  to  1916.  Recently  parliament  passed  another 
law  c.^tending  this  program  to  include  the  years  1916-17  and  1917-18.  A 
certain  sum  is  allowed  each  year  for  new  constructions  and  the  main- 
tcnancc  of  the  fleet.  The  number  and  type  of  ships  tn  be  laid  down  each 
year  is  determined  by  the  minister  of  marine;  therefore,  it  is  not  possible 
to  know  what  vessels  are  to  be  built  until  the  Navy  Department  has  made 
its  decision  after  the  appropriation  is  made  .According  to  press  reports, 
three  new  battleships  are  to  be  laid  down  during  the  present  fiscal  year, 
and  plans  for  new  ships  are  known  to  be  under  consideration  by  the  Navy 
Department,  but  no  omcial  announcement  has  yet  been  made. 

During  1911  there  were  under  construction  the  following:  Four  battle- 
ships, three  scout  cruisers,  10  destroyers,  32  torpedo-boats,  and  13  sub- 
marines.— Army  and  Naty  Register. 

Pkocram  for  Next  Vear. — The  estimates  for  1912-13  amount  to  S41.- 
859.03a  Of  this  amount  $11,580,000  is  for  the  maintenance  of  existmg 
vessels  and  for  new  construction  now  in  hand  or  to  be  commenced,  Since 
the  naval  appropriation  law  docs  not  specify  the  number  or  type  of  ships 
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to  be  laid  down— this  being  left  to  the  discretion  of  ihc  Mavy  Department 

— tiicre  is  no  official  information  at  hand  showing  the  new  construction 

contemplated  for  the  coming  year. 

In  addition,  however,  to  (he   four  large  battleships  now  building  it  i& 

known  that  twu  were  recently  ordered  to  be  built  at  government  yards. 
'>eiO  one  of  which  work  was  begun  in  December,  iQii,  and  it  is  reported  that 
Icontracts  for  two  more  will  l>r  let  in  the  near  future.— /Irmy  and  Xavy 

The  battleship  Contt  di  Cmour  has  the  following  characteristics;  Dis- 
placement. 22,700  tons:  length,  551  feet;  breadth.  88.5  feet:  draft,  27.22 
feet.  There  will  be  12  boilers  fitted  for  burning  both  coal  and  oil,  eight 
to  hum  oil  only.  Four  Parsons*  turbines.  Horse-power,  24,000:  speed. 
22  knots;  maximum  coal  supply.  2500  tons.  Radius  of  action  at  highest 
speed.  1000  miles.  Radius  of  action  at  economical  speed,  3000  miles. 
Thirteen  12-inch  guns  in  five  turrets  in  same  fore  and  aft  line;  Nos. 
».  J  and  5  turrets  to  have  three  guns  each,  Nos.  2  and  4  to  have  two  guns 
each  and  five  over  the  three  gun  turrets,  giving  a  broadside  of  thirteen 
i2-inch,  a  bow  or  stem  (ire  of  five  12  inch.  Eighteen  4.8'inch  50-caIibcr 
gun*  in  armored  casemates;  fourteen  .vinch;  two  field  pieces;  four  auto- 
matic guns ;  and  three  nnder-water  torpedo-tubes. 

A  battleship  of  25.000  tons  was  put  on  the  ways  the  last  of  October  at 
Spczia. 

The  first  of  the  I2  torpedo-boats  ordered  from  the  Odero  shipyard  of 
Sestri  Ponente  was  launched  October  17.    It  is  named  0.  S.  13. 

I    The  submarine  Medusa  in  October  attained  a  speed  of  14.57  knots,  or 
I2.S  knots  over  her  contract  speed. 

The  captured  Turkish  ships,  Thetis  and  Dernn,  have  been  placed  in  the 
Italian  fleet,  rechristened  the  Capitaine  and  the  Benghasi  respectively. 

The  ^TALI.^N  Fleet  and  Thii-oli. — The  Popoto  Romano  rebukes  those 
excited  journals  which  cry  out  against  the  supposed  inaction  of  the  Italian 
fleet,  and  expect  it  to  bombard  Salonica,  to  penetrate  the  Dardanelles,  and 
to  destroy  Constantinople.  The  Fopolo  says  that  the  fleet  has  anxious 
duties,  and  is  ready  to  act.  officers  and  men  bring  fuH  of  patriotic  zeal. 
But  this  is  no  reason  why  the  government  should  be  impelled  to  adopt  a 
course  of  action  based  upon  perilous  delusions  which  might  lead  to  serious 
consequences.  In  short,  the  Roman  journal  thinks  the  game  would  not 
lie  worth  the  candle  It  says  that  it  is  folly  to  IwHcve  that  active  opera- 
lions  of  the  Italian  fleet  would  induce  the  Turkish  ships  to  come  out  from 
their  shelter,  and  that  no  glory  or  credit  is  to  be  gained  in  the  open  sea. 
It  appears  to  have  been  rumored  that  the  fleet  had  cut  the  cable  between 
Lemnos  and  one  of  the  islands,  but  the  Popolo  says  that  the  question  of 
ocaipying  any  of  the  islands  and  of  blockading  the  entrance  to  the  Dar- 

itfanelles  or  the  coast  of  Syria  must  be  left  to  the  government. — The  United 

fStrtice  Gasette. 

Armament  of  "Dante  ALUiniEiii." — In  the  Dante  AUghieri.  the  first 
Italian  Dreadnought  now  building,  there  will  be  four  triple  turrets, 
mounted  on  the  center-line,  all  on  the  same  level,  a  pair  of  turrets  being 
placed  amidships  between  the  fore  and  aft  superstructures.  Ori  a  displace- 
ment of  19,000  tons,  the  Dante  AUghieri  will  carry,  in  addition  to  her 
turret  guns,  an  armament  of  twenty  4.7-inch  guns,  eight  of  which  have 
been  mounted  in  four  small  turrets  placed  well  forward  and  aft  on  each 
side,  in  such  position  as  to  interfere  as  little  as  possible  with  the  big  guns. 
The  placing  of  these  eight  guns  in  this  manner  is  to  increase  the  re- 
sistance offered  to  tori»edo  attack  on  the  beam  or  quarter. — The  Navy. 
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JAPAN. 

VESSELS  RCILDIKG. 

Name.           Dl8pl«c«ment.  Where  Building. 
Battleshifn. 

Akt 1M0O  Kure. 

K«wmotal...  ...•••.....       90.tt)0  Yokosuki. 

SetUu 90.M0  Kure. 

Kuao 24.000 

Arwtorcd  Omtoeri. 

Konffo 17.090  Viokert. 

HftruDft t;.OOQ  Kobe. 

Klrlahlmm S7.0O0  NacaMkl. 

Hlyul 2T.000  YokoBUka. 

TrottcUd  Oruifcrs. 

Shlkutna 6.000  Suebo. 

TabAsi 6.000  NavasakL 

Hlradti 6,000  Kobe. 


Remftrkt. 

Under  trial. 
LauDCbed  Dot.  15,  lOlO. 

March  ao.  1911, 
Laid  down  Dooember. 

Building. 


Ordered. 

Lauoobed  Apr.  1, 1911. 
Oot.S.  IVll. 
.1uDu20. 1911. 


Program  fok  this  Year. — The  total  naval  estimates  for  the  year  ion-i2 
amount  to  $42,044,329.  This  is  an  increase  of  $5,234700  over  the  esti- 
mates for  the  preceding  year. 

The  Japanese  Diet  has  recently  authorized  the  amalgamation  of  the  ex- 
isting shipbuilding  programs  or  appropriations  into  one  under  the  title  of 
"  expenses  for  maintaining  naval  preparations."  The  unexpended  balance 
of  the  existing  appropriations  amounts  to  $82,802,305,  to  which  was  added 
a  further  sum  of  $40,947,130  for  the  purpose  of  enlarging  ships  already 
authorized  but  not  yet  commenced.  The  total  sum  available,  therefore, 
amounts  to  $123,839,443.  whicli  is  to  l>e  expended  in  six  years — that  is,  up 
to  and  including  the  fiscal  year  IQ16-17.  Out  of  this  there  has  been  set 
aside  for  the  construction  of  men-of-war  the  sum  of  $78,837,591. 

An  armored  cruiser  of  about  27,500  tons  displacement  was  laid  down 
January  17,  191 1.  in  England  by  Messrs.  Vickers,  S*»ns  &  Maxim.  Three 
similar  vessels  have  been  ordered  to  be  built  in  japan.  These  vessels  are 
reported  as  being  designed  for  a  speed  of  29  knots  and  will  carry  either  13.5- 
inch  or  I4'inrh  gunv  A  battleship  which  will  probably  he  laid  down  in  1912 
is  also  included  in  the  present  building  program. 

During  191 1  there  were  completed  the  battleship  Aki.  of  19,800  tons  dis- 
placement, and  the  armored  cruiser  Kurotna,  of  14,600  tons  displacement. 
— Army  and  Naiy  RegisUr. 

BriLDiNG  Pro<;ram. — Two  very  different  reports  have  been  received  as  to 
a  new  naval  program  which  will  shortly  tjc  placed  before  the  Japanese 
Chamber.  According  to  one  statement  a  sum  of  £40,000,000  is  to  be  de- 
manded, to  be  spread  over  seven  years ;  while  the  other  states  the  sura  to  be 
£25,000,000  (in  addition  to  £8^200.000  remaining  from  votes  already  made), 
lo  be  spread  over  either  six  or  ten  years.  The  latter  statement  adds  that 
the  vessels  it  is  proposed  to  build  are  three  battleships,  four  battle-cruisers, 
three  third-class  cruisers,  and  a  number  of  river  gunboats  and  mine-layers. 
— Journal  of  the  Royal  Artillery. 

Kloatino  Do«:k  —  .^  Reuter's  telegram^  from  Tokio  says :  The  new  naval 
drydock  recently  launched  at  Naseho  Naval  Yard  is  the  largest  in  Japan. 
h  has  taken  four  years  to  construct,  and  will  not  be  quite  completed  for 
anotJicr  four  months,  It  will  lift  warships  up  to  30,000  tons.  It  is  777 
feet  in  length  and  in  feet  in  breadth. 

The  Japanese  Naval  Department  is  arranRing  to  commission  shortly  a 
squadron  of  ocean-going  destroyers. — Xaval  and  MUUary  Record. 

Financial. — There  is  notlung  very  surprising  in  the  announcement 
which  has  been  made  by  the  Japanese  Minister  of  Finance  that  owing  to 
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monetary  difficullies  it  is  impossible  at  present  to  carry  out  the  govern- 
ment's naval  expansion  projects.  Ever  since  the  war  with  Russia  Japan's 
financial   position  has  t>ccn  growing  more  and   more  unsatisfactory,  and 

i, large  sums  have  been  borrowetl.  At  the  end  of  igop  the  debt  stood  at 
i220,7'iR,S2i.  bnt  hy  the  end  o^  last  year  more  than  forty-two  miltmns  had 
betn  added  to  this.  The  actual  expenditure  on  the  navy  does  not  appear 
to  have  increased  very  much  in  recent  years.  In  rgoi  the  estimates  were 
X4.4S5^2.  and  although  this  had  been  nearly  doubled  by  too8,  they  have 
tincc  shown  no  decided  tendency  to  increase,  as  the  following  figures  will 
thow:  1908,  £8,O04,?85;  i«50y.  ^7.490.000;  1910,  £",605,647;  igir.  £8,803,015. 
Il  is  not  quite  clear  what  is  meant  by  "  the  government's  naval  expansion 
projects."  This  year,  as  is  well  known,  no  fewer  than  five  armored  ships 
iiave  been  laid  down  or  ordered  for  the  Japanese  fleet — one  in  this  country 
and  four  in  Japan — and  although  no  definite  news  of  the  progress  with  the 
Jattcr  group  is  available,  it  is  certainly  more  than  likely  that  they  have 
progressed  so  far  that  they  cannot  be  retarded   for  two  years   (the  sug- 

liKested  period  of  postponement)  without  necessitating  a  recasting  (if  the 
fhole  design.  The  present  crisis  is  the  issue  of  a  long  conflict  between 
the  Minister  of  Marine,  Admiral  Saito,  on  the  one  hand,  and  M.  Yama- 
moto,  Minister  of  Finance,  on  the  other;  and  the  admiral  must  certainly 
have  found  it  diflicult  to  jusify  a  five-ship  program  in  one  year.  In  all 
probability  this  ambitious  program  was  embarked  upon  as  the  result  of 
the  wide-spread  agitation  of  last  year.  If  so.  it  is  only  one  more  proof 
of  the  wisdom  of  counting  the  cost  before  demanding  standards  or  laying 
kcel-platcs. — Naval  aud  Military  Record, 

Next  Year's  Program. — The  program  for  igi2  has  not  been  officially 
announced.  Press  reports  state  that  the  current  six-year  program  under 
which  four  battle-cruisers  and  one  battleship  were  laid  down  or  ordered 
in  191 1  is  to  be  still  further  augmented  by  several  battleships  during  the 
coming  year. 

The  appropriation  for  maintenance  and  constniction  of  ships  is  a  con- 
tinuing appropriation  laid  down  in  the  program,  the  allotment  for  the  year 
1912-13  being  $24,144446,  as  against  $21,768,673  for  the  year  1911-12.  This 
clearly  indicates  an  increase  in  the  amount  of  construction  in  hand,  aside 
from  any  new  program  that  may  be  introduced. — Army  and  Navy  Register. 

RUSSIA. 

VRR8BLR  BUlI.niNO. 
tfttme.  DlBplftComent.    Where  DulEdlnir.  Remarks. 

BaUU»hi\ig. 

S€^-Astopol 88.00091.  Pet«r«burfr  (Baltic  Wke.).I.Aunched  Juno  2*.  1011. 

Petropavlovak B8,000  -  "  *•  Pepl.».  lOll. 

'Polura 23.000  "  (Admtmlty Yd.).    "         JulylO.lOll. 

aan^oot 83.000  •*  *'  •*  Oct.  7,  l»Il. 

Bmperor  Alexander  III-.  33,000  Ivan  BunffeCo.fCtydobaakf,  Building-. 

Enjpre«8  Marie 22.000  **  '* 

Catberlo«  II 22,000  Nikolaleff  (Vlckera). 

This  Year's  Proora.m.— The  naval  estimates  for  iQii,  ordinary  and 
extraordinary  expenditures,  amount  to  $58749,655.  In  addition  to  these 
estimates  the  sum  of  $15463,390  was  asked  for  the  rcequipmcnt  of  the 
yards  and  works  under  the  Ministry  of  Marine  and  a  further  sum  of 
$14,000,000  for  now  ship  constructions,  making  a  total  of  $88,633,045. 

Russia  at  present  has  under  construction  four  battleships  of  23,000  tons 
displacement,  alt  of  which  were  launched  this  year.  Contracts  were  re- 
cently awarded  for  the  construction  of  the  following  ships,  intended  for 
the  ftlack  Sea  fleet:  Three  battleships  of  22,000  tons  displacement,  nine 
destroyers  of  1030  tons  displacement,  and  six  submarines.  The  strength 
of  the  naval  personnel  will  be  increased  by  5000  men  in  1912. 
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The  Russian  Admiralty  has  proposed  a  new  naval  program  which  pro- 
vides for  three  flects—lhc  Baltic,  the  Black  Sea,  and  the  Pacific:  the  Baltic 
lo  consist  of  16  battleships,  eight  armored  cruisers,  16  cruisers,  36  de- 
stroyers, and  12  submarines;  the  Black  Sea  fleet  lo  consist  of  a  single 
division,  intended  lo  be  one  and  a  half  times  as  stronj?  as  the  naval  forces 
at  the  disposal  of  powers  in  those  waters;  the  Pacific  fleet  to  consist  of 
two  cruisers,  iS  torpedo  vessels.  12  submarines,  and  three  mining  vessels. 
This  program  has  not  yet  been  authorized  by  the  Duma. — Army  and  Navy 
Register, 

Next  Year's  Prot.ram.— Tht-  new  program  of  construction  for  the 
Baltic  soon  to  be  discussed  by  the  council  of  ministers,  covers  a  period 
of  live  years  and  includes  the  establishment  of  new  naval  bases  in  the 
Baltic,  besides  the  refuting  of  existing  bases  Besides  the  vessels  now 
under  construction  it  is  proposed  to  lay  down  four  battle-cruisers  in  addi- 
tion  to  a  considerable  number  of  destroyers  and  submarines. — Army  and 
Naty  Register. 

The  New  BATTLF.SHtps. — On  October  50,  1912.  the  following  battleships 
were  laid  down:  Ahxatider  J  J!  and  Empress  Marie  at  the  John  Brown 
works,  and  the  Catharine  U  at  Vickcrs.  These  ships  have  the  following 
characteristics:  Displacement.  22,500  tons;  length.  5St  feet;  beam,  89.5 
feet:  draft,  27.5  feet,  speed,  2\  knots:  four  turbines;  20  boilers;  fuel 
capacity,  3000  tons.  There  arc  four  triple  turrets  for  the  twelve  T2-inch 
guns,  twelve  6- inch  guns ;  two  under-water  torpedo-tubes.  The  sub- 
stitution of  14-inch  guns  for  the  12-inch  is  under  consideration. 

The  four  Russian  battleships  of  the  Gangul  class  are  now  afloat,  and 
it  is  stated  that  their  places  will  \k  taken  on  the  stocks  in  the  Baltic  yards 
by  four  battle-cruisers  of  27,000-28,000  tons  and  24  knots,  armed  with 
14-inch  guns,  probably  ten  in  number.  The  cost  of  each  vessel  is  not  lo 
exceed  £3,000.000.  It  is  also  stated  that  twelve  large  destroyers  and  a 
number  of  submarines  are  to  be  built,  the  total  cost  of  the  whole  pro- 
gram being  £16.000,000. — Journal  of  the  Royal  Artillery. 

Mine  Layer. — The  cruiser  Dogatyr  has  been  fitted  as  a  mine  layer. 

Torpedo  Vessels. — The  new  North  Sea  torpedo  vessels  will  displace 
mo  tons,  and  be  316.5  feet  long;  30.5  feet  beam;  drawing  g.i  feet;  22,500 
horse-power;  three  shafts,  Parsons'  turbines,  five  boilers;  speed  of  35 
knots;  three  4-inch  guns;  five  18-inch  torpedo-tubes;  and  have  a  crew  of 
seven  officers,  six  petty  officers,  and  80  men. 

In  the  Baltic,  nine  lorpedo-boats  and  four  submarines  are  under  con- 
struction. 

Bl-^^K  Sea  Fi.eft. — Vice-Admiral  Bostvem.  former  commander  of  the 
Black  Sea  fleet,  has  been  dismissed  from  his  post,  by  verdict  of  the  court- 
martial  which  has  been  investigating  the  circumstances  of,  and  trying  him 
for.  the  grounding  of  the  battleships  Panteteimom  and  BvslaH,  off  Kustenji, 
in  October. 

Vice- Admiral  Bostvcm  was  found  guilty  of  neglect  of  duly  in  not  taking 
proper  precaution  or  issuing  proper  orders  to  prevent  the  grounding  of  the 
ships. — The  Navy. 

SPAIN.  . 
VB88BLS  urrLDINO. 
Nune.  Diaplacoment.    Where  IluUdlnfr.  Bemarka. 

KApnfiii* l^iOO  Ferrol  Buildtn^. 

Airoozo  XIII ]».M0  **  UuDchod. 

Jfiliat.*  I t^Vn  *'  Ordered. 

•  Esftaiia:  Displacement,  15,700  tons;  horse-power,  15,500=  19.5  knots; 
guns,  8  [2-inch.  50  cal..  G800 ;  20  4-inch. 
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The  new  Spanish  Navy,  for  which  a  British  syndicate  is  acting  as 
sponsor,  will  consist  of  three  hatllcships  of  the  Dreadnought  type,  three 
tlcstroyers,  24  torpedo-boats,  and  three  submarines.  On  the  moderate  dis- 
placement of  15,700  Ions  an  excellent  and  powerful  type  of  battleship 
has  been  evolved.  The  Espana  has  not  yet  been  launched,  but  is  due  for 
completion  towards  the  close  of  next  year;  the  Alffhonso  XI!  is  on  the 
slocks,  and  the  Jaime  I,  which  will  not  be  completed  until  1915,  is  pre- 
paring to  build.  The  main  armament  of  eight  12-inch  sO'Caliber  is 
mounted  as  in  the  I nvincibhs.  with  the  two  amidships  turrets  en  echelon. 
so  that  the  broadside  is  from  eight  and  the  axial  fire  fore  and  aft  from 
six  guns.  As  in  normal  British  practice  the  torpedo-repelling  guns  arc 
4-inch  31-pounders,  but  they  are  arranged,  owing  to  the  absence  of  super- 
slructures,  in  a  main-deck  battery  consisting  of  ten  gims  a-side.  Un- 
fortunately, since  the  average  freeboard  is  only  17-18  feet,  these  weapons 
will  probably  be  very  difficult  to  handle  in  bad  weather.  The  usual  Par- 
sons' turbines  of  15,500  horsc-pnwer  will  enable  these  ships  to  maintain 
a  speed  of  19.$  knots  or  more.  Adequate  protection,  in  spite  of  the  slight 
displacement,  is  afforded  by  a  complete  8-inch  belt,  the  battle  guns  being 
protected  by  the  same  thickness,  and  the  secondary  battery  by  3-inch 
armor. — Naval  and  Military  Record. 

SuALLErR  Craft. — Spain  has  contracted  with  a  British  syndicate  for 
three  destroyers,  24  torpedo-boats,  and  three  submarines. — The  Navy, 

TURKEY. 
VESSELS  HLMLDING. 
Name.       Dlsplacemeut.    Where  Building.  Remftrke. 

BatUtihip: 

ReohAd  V 83,000  Klswlck.  Laid  down  Jn  December 

Reobad  le-Hsmew 28.000  Vloken.  *'       **       November. 


Ordeks  for  Battleshtps. — Official  confirmation  is  g^iven  of  the  order  to 
Messrs.  Vickers,  of  Barrow  in- Furness.  for  one  of  two  super-Dr^od- 
noughts.  for  the  Turkish  Navy,  the  other  order  going  to  Messrs.  Arm- 
strong, of  Newcastle.  Tliese  vessels  will  be  of  about  23,000  tons  dis- 
placement, and  will  have  a  speed  of  21  knots.  Parsons'  turbines  arc  to  he 
used.  The  guns  of  each  ship  will  include  ten  14-inch  weapons,  the  largest 
yet  placed  in  any  warship,  and  a  secondary  armament  of  sixteen  6-inch 
guns. — Naval  and  Military  Record. 

Although  her  na\*y  has  presented  a  pathetic  spectacle  during  the  present 
disagreement  in  the  Mediterranean.  Turkey  will  one  day  be  able  to  boast 
of  two  magnificent  fighting  units  of  the  best  type.  These  ships,  destined 
to  be  known  as  the  ReshaJ-i-Homixs  and  Reshad  V,  have  been  ordered 
from  the  firms  of  Vickers  and  Armstrong's  respectively,  and  from  par- 
ticulars which  have  been  made  known  they  will  be  similar  in  most  respects 
to  the  British  Orions,  with  the  exception  that  the  secondary  armament  is 
believed  to  consist  of  sixteen  6-incb.  mounted  in  a  well-protected  main- 
deck  battery  and  reinforced  by  a  large  number  of  machine  guns. — Naval 
and  Military  Record. 

UNITED  STATES. 
VESSELS  BUILDING. 

BnUlSnip..    K'no«:     Wher«nuHdin^. 

Wyoming 20^  Wm.  (.'ramp  A  Hona. 

201^  N.  Y.  Shtpbulldinsr  Co. 

21  Navy  Yard.  New  York. 

21  N'pt  NewsS.  n.  Co. 

20.6  Kore  River  Co. 

20.ft  N.  T.  SbipbuildlDg  Co. 


Arkannnfl ... 
Now  York.. 

Texas 

Nevada  


%  of  Completlnn 
Dec.  L     Jan.  1.        Feb.  1. 

88.  sas 


84. 
Sl.S 
30.6 
44.4 


»4.6 

20.6 
48.1 


23.0 
61.3 


Mar.  1. 
1KJ.6 

eo.v 

2A.8 
fifl.l 
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Bids  for  U.  S.  Battleships. — Bids  were  opened  at  the  Navy  Depai 
nicnt  January  4  for  the  construction  of  the  battleships  Nevada  and  Ok!a- 
homa,  authorized  by  the  last  Congress.  The  vessels  are  to  have  a  displace- 
ment of  27.500  tons,  a  speed  of  30.5  knots,  and  the  cost,  exclusive  of 
armament  and  armor,  was  fixed  by  Congress  at  not  more  than  $6,000,000 
each.    The  bids  were  as  follows: 

Fore  River  Shipbuilding  Co.,  Quincy,  Mass.,  one  vessel,  with  huU  and 
machinery  according  to  plans  of  the  Navy*  Department.  $5,980,000  for  one 
vessel  with  Curtis  turbine  engines.  $5,935,000;  one  vessel  with  reciprocating 
engines  of  the  bidder's  design,  $5,955,000. 

New  York  Shipbuilding  Co.  Camden.  N.  J.,  hull,  equipment  and 
machiner>',  according  to  the  Department's  designs,  but  with  the  substitu- 
tion of  nickel-stcei  for  special  treatment  steel  in  portions  of  the  ship,, 
5'5.926,ooo  and  $5,965,000. 

Newport  News  Shipbuildinp  &  Drydock  Co.,  Newport  News.  Va.  one 
ship  with  hull  and  machinery  according  to  the  Navy  Department  plans, 
$6,450,000:  two  ships  at  $6,356,000  each. 

William  Cramp  &  Sons.  Pl;iladelphia,  sent  a  letter  announcing  that  be- 
cause the  eight-hour  restriction  imposed  by  Congress  would  require  putting 
their  whole  plant  on  an  eight  hour  basis  they  would  not  maike  any  pro- 
I»osaIs  for  either  of  the  two  battleships. 

The  Bethlehem  Steel  Co.,  Bethlehem,  Pa.,  proposed  to  furnish  13,104 
tons  of  Gass  A  armor  at  $420  a  ton  and  1674  tons  at  $480  a  ton ;  Class 
B  armor  at  $470  per  ton  for  445  tons,  and  Class  C  armor  at  $506  per  ton 
for  rjo  tons. 

The  Carnegie  Steel  Co.,  Pittsburgh.  Pa.,  offered  to  furnish  13.104  tons  at 
S420  per  ton;  1674  tons  for  ^80:  Class  B  at  $460  for  445  tons,  and  Class 
C  at  $508  per  ton  for  130  tons. 

The  MidvaJe  Steel  Co.,  Philadelphia.  Pa.,  offered  to  furnish  1674  tons 
at  $480  per  ton:  13,104  tons  at  $420  per  ton;  Class  B  at  $470  per  ton  for 
445  tons,  and  Class  C  at  $508  per  ton  for  130  tons. 

The  Oklahoma  and  Nnada  will  displace  500  tons  more  than  the  largest 
battleships  now  under  construction.  The  port  armor  plates  of  the  two 
three-gun  turrets  will  be  18  inches  in  thickness,  and  as  far  as  known  the 
heaviest  armor  plate  of  modern  construction  a6oat.  The  port  plates  on 
the  two  two-gun  turrets  will  be  16  inches  in  thickness,  and  thicker  than 
any  armor  plate  on  any  other  vessel  under  construction  by  the  navy. 

By  the  specifications  under  which  the  bids  were  let  the  Nevada  and 
Oklahoma  will  carry  heavier  armor  throughout  than  any  ship  afloat  or 
under  construction.  The  side  armor  will  be  13  inches  in  thickness,  as 
compared  with  II  inches  on  the  New  York  and  Texas,  which  are  the 
heaviest  armored  ships  under  construction.  There  will  be  about  a  thou- 
sand more  tons  of  armor  plate  on  the  Nevada  and  Oklahoma  than  on  the 
New  York  and  Texas. 

In  a  number  of  other  rcspecfs  the  Nevada  and  Oklahoma  will  be  a 
radical  departure  in  naval  construction.  They  will  have  only  one  funnel, 
with  thrcc-gun  turrets  fore  and  aft  and  will  be  oil  burners. 

Battleship  CoNnrArrs  AwAjuiEn. — The  Navy  Department  has  awarded 
to  the  Fore  River  Shipbuilding  Co.,  at  a  cost  of  $5,935,000.  a  contract 
for  one  of  the  two  new  l>attlcships  authorized  at  the  last  session  of  Con- 
gress, and  to  the  New  York  Shipbuilding  Co  ,  at  a  cost  of  $5,926,000,  the  con- 
tract for  the  other.  These  contracts  arc  for  the  vessels  exclusive  of  armor 
and  armament. 

The  Nevada  f  No.  .^6).  the  ship  to  be  built  by  the  Fore  River  Co.,  will 
have  Curtis  turbines,  and  the  Oklahoma  (No.  37),  to  be  built  by  the  New 
York  Shipbuilding  Co.,  will  have  reciprocating  engines. — The  Noiy. 

A  .v>,ooo-TON  BATTi-ESHtP. — Thcfc  are  statements  in  the  American  press 
seeming  to  show  that  the  Nax'y  Department  intends  to  ask  Congress  for 
authority  to  build  a  battleship  of  jo.000  tons.    It  is  argued  that  it  will  be 
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wctt  to  take  a  bold  step,  and  to  place  in  a  ship  of  large  displacement  all 
Ihc  offensive  and  defensive  pr.wer.  and  the  best  speed  attainable.  The 
limiting  condition,  so  far  as  the  United  States  fleet  is  concerned,  is  the 
firpth  of  the  Panama  Canal,  but  30.000  tons  is  a  possible  displacement 
American  papers  say  that  there  is  a  moral  advantage  in  leading  the  world. 
The  objectors  argue  that  such  a  ship  as  is  mentioned  would  cost  too  much, 
but  the  same  reason  is  advanced  against  building  two  battleships  instead 
of  one,  and.  if  pushed  to  a  logical  extremity,  it  would  lead  to  provision 
being  made  for  no  battleships  at  all.  The  characteristics  of  heavier  arma- 
ment, better  protection,  higher  sjwcd.  longer  range  of  action,  and  greater 
endurance  are  held  to  increase  over  the  best  existing  type  with  every 
additional  ton  of  displacement. — Army  and  Navy  Gazette, 

The  new  torpedo-boat  destroyers  ordered  by  the  United  Stales  Navy 
Department  are  distinctly  larger  than  those  of  last  year's  program,  being 
loio  tons  total  displacement  and  300  feet  long.  The  speed  is  to  be  29 
knots  with  16.000  shaft  horse-power,  though  it  is  probable  that  this  will 
be  largely  exceeded,  as  was  the  case  with  the  earlier  boats.  The  time 
required  to  build  was  in  all  cases  24  months,  while  the  prices  quoted  for 
the  boats  without  armament  varied  from  £148.000  to  £164,000,  several 
contracts  being  placed  at  £152.000  These  prices  and  time  to  construct  are 
both  distinctly  greater  than  obtain  in  this  country.  In  the  boats  ordered 
from  Messrs.  Cramp,  Zoelly  turbines  will  be  found. — The  Engineer. 

The  "Fanning." — The  torpedo-boat  destroyer  Fanning,  authorized  by 
Act  of  Congress  of  June  24,  ipTO.  was  launched  at  the  yards  of  the  New- 
port News  Shipbuilding  &  Dry  Dock  Co..  on  January  11,  T912. 

The  destroyer's  normal  displacement  is  742  tons;  full  load  displacement, 
PS3  tons;  highest  speed  on  trial  (estimated),  29.50  knots;  length,  over  a!I, 
393  feet  10  inches;  breadth  on  load  water-line,  26  feet  ij-^  inches;  mean 
bull  draft.  8  feet  4  inches;  estimated  hunker  capacity  for  fuel  oil,  65,974 
ijallons.  She  will  have  three  masts  and  two  funnels.  The  contract  price 
was  S630.500. 

The  Fanning  has  Parsons*  turbines,  with  four  Thornycroft  boilers. 
Her  generating  sets  were  built  by  the  Terry-Dichl  Co,,  and  are  2  kilowatt 
5-voU  sets.  She  is  armed  with  five  3-inch  50-caIiber  rapid-firing  guns, 
and  three  twin  18-inch  torpedo-tubes,  carrying  six  torpedoes;  and  will 
have  a  complement  of  four  officers  and  79  men. 

The  Fanning  is  named  for  Nathaniel  Fanning,  of  Stonington,  Connecti- 
cut. He  was  appointed  lieutenant  in  the  United  States  Navy,  December  5, 
1804;  died  October  24.  1S05. 

Fanning  was  a  midshipman  on  the  Bonhomme  Richard,  and  was  com- 
mended by  John  Paul  Jones  for  his  bravery  and  prompt  obedience  to 
orders;  captain  of  the  maintop  in  tlic  engagement  between  the  Bonhonnne 
Richard  and  the  Seraf*is.  Septimber  23,  T779.  When  ihe  most  of  his  men 
had  been  killed,  he  took  a  fresh  gang  into  the  top  and  succeeded  in  clear- 
ing llie  tops  of  the  Seraf^is  of  her  men;  passed,  with  his  men.  when  the 
yards  of  the  ships  were  locked,  from  the  Bouhnmmc  Richard  to  the 
Sera^is:  and,  directing  the  fire  of  his  men  with  hand  grenades  and  other 
missiles,  drove  the  British  seamen  from  the  stations.  When  recommending 
I'anning  for  promotion.  Jones  said,  "  He  was  one  cause  among  the  promi- 
nent in  obtaining  the  victory." 

He  accompanied  John  Paul  Jones  from  the  Bonhomme  Richard  to  the 
Serapis,  and,  when  Jones  was  obliged  to  give  un  that  ship,  to  the  Alliance. 
Jrwies  obtained  a  position  for  him  on  one  of  the  French  privateers.— T/if 
Nai'y. 

SiBMARiNES  "F3"  AND  "  F-4." — Tlie  submarine  torpedo-boats  P-s 
and  F-4  (formerly  known  as  Nos.  22  and  23.  respectively),  were  launched 
by  the  Seattle  Shipbuilding  and  Dry  Dock  Co..  at  Seattle.  Wash.,  on 
jAHuary  6,  1912. 

These  boats  were  authorized  under  the  Act  of  May  13,  1908.  The  con- 
•tract  price  for  each  is  $455,740.— T/w  Nazj. 
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NOTES  ON  SHIPBUILDING  PROGRAMS. 

The  following  is  the  warship  tonnage  in  case  vessels  now  building  arc 
considered  as  completed : 

Nfttloiu.  Tontuiir«. 

Great  Britain 2.324,579 

Germany    1 ,087,399 

United  States   885,066 

France    .».      74I.42S 

Japan    .,,....-      590.119 

Russia    473^79 

Italy    312,12a 

Austria    367,442 

An  examination  of  the  shipbuilding  programs  of  the  principal  naval 
powers  shows  that  great  activity  in  warship  construction  is  everywhere 
manife^Et  at  the  present  time.  Tnc  manner  in  which  the  policy  of  the  all- 
big'gun  battleship  now  find  universal  acceptance  is  particularly  illustrated. 
This  is  now  the  only  type  of  battleship  constructed,  for  all  of  the  old-type 
Iwttleships  still  under  constmctinn  at  the  beginning  of  this  year  will  have 
been  completed  before  the  end  of  the  year  and  no  more  are  contemplated. 

The  year  has  seen  the  completion  of  a  new  type  of  Dreadnought, 
namely,  the  Orion,  of  the  British  Navy,  the  first  to  be  armcrl  with  13.5- 
inch  guns  and  also  the  first  foreign  battleship  to  he  completed  in  which 
all  the  turrets  are  placed  in  the  center  line  of  the  ship,  the  system  already 
in  use  in  the  United  States  Navy. 

As  noted  in  the  last  annual  report,  a  new  type  of  armored  cruiser,  now 
called  battle-cruiser,  is  being  constructed,  but  only  by  Great  Britain,  Ger- 
many, and  Japan.  Russia  is  reported  as  about  to  do  the  same.  The 
policies  of  these  countries  in  this  matter,  however,  are  not  alike,  for, 
while  England  is  laying  down  four  battleships  and  one  armored  cruiser. 
Germany  three  battleships  and  one  armored  cruiser.  Japan  reverses  the 
procedure,  and  her  program  calls  for  four  armored  cruisers  and  one  ^ 
battleship.  The  latest  of  these  vessels  for  England  and  Japan  will  dis-  ■ 
place  about  27,000  tons  and  will  carry  either  13.5-inch  or  14-inch  guns.  V 

Not  only  has  there  been  an  increase  in  the  size  of  capital  ships,  but  also 
in  the  displacements  of  cruisers,  destroyers,  and  submarines.  The  latest 
protected  cruisers  have  a  displacement  of  over  5000  tons,  destroyers  are 
being  designed  for  900  to  1000  tons  and  over,  while  England  and  France 
have  ordered  submarines  which  are  reported  to  have  over  goo  tons  sub- 
merged displacement  and  are  designed  to  accompany  the  battleship  fleet 
in  the  same  manner  as  destroyers. 

Italy  and  Austria  arc  the  only  naval  powers  now  building  torpedo-boats. 
—Army  and  Xaty  Resister, 

Great  Britain,  Germany,  and  Japan  have  all  laid  down  floating  docks 
able  to  dock  their  largest  vessels. 

The  following  tables  comprise  the  latest  detailed  information  regarding 
vessels  building,  and  arc  of  interest.    From  the  Engineer:  h 
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ORDNANCE  AND  GUNNERY. 

Size  of  Guns. — The  Asahi  (Tokio)  states  that  the  Japanese  naval 
authorities  have  no  intention  of  mounting  a  heavier  gun  than  the  12-inch 
in  their  new  ships.  The  reasons  given  are  that  a  greater  rate  of  fire  can 
be  maintained  with  the  smaller  weapon,  and  that  as  the  limits  of  vision  make 
it  impossible  to  fight  at  a  greater  range  than  10.000  yards,  the  12-inch  gun, 
which  can  penetrate  28  cm  of  armor  at  that  range,  is  quite  powerful 
enough,— 7oHriia/  of  the  Royal  Artillery. 

Largex  AvTi- Torpedo  Guns. — It  is  not  quite  likely  that  wc  shall  soon 
see  3  larger  gun  than  the  present  4-inch  quick-lircr  used  in  the  capital 
ships  of  Great  Britain  as  an  anti-torpedo  armament,  since  we  are  almost 
alone  among  hrst-class  naval  powers  to  use  a  weapon  of  so  small  a  caliber 
for  this  purpose.  Guns  of  4.7-inch,  5-inch,  S-p-inch,  and  6-inch,  are  the 
weapons  chielly  used  by  foreign  nations  for  beating  off  torpedo  attack, 
and  considering  the  excellent  6-inch  guns  that  our  manufacturers  now  turn 
out.  and  the  amount  of  ammunition,  stores,  etc.,  we  have  in  stock  for  the 
latest  pattern  of  this  gun,  it  is  highly  probable  that  we  shall,  if  wc  move  at 
all.  step  boldly  from  the  4- inch  to  the  6-inch  gun  for  anti-torpedo  defence. 
Behind  armor,  and  carried  well  above  the  water-line,  these  weapons  would 
be  very  effective,  although  no  armor  likely  to  be  placed  around  them  will 
protect  them  from  the  destructive  fire  of  the  present-day  primary  guns  of 
battleships  and  large  cruisers.  Yet  something  will  have  to  be  done  to  meet 
the  ever-increasing  range  of  the  Whiteliead  torpedo,  of  which  the  21 -inch 
— excellent  weapon  and  great  improvement  that  it  is — is  by  no  means 
the  last  word  in  mobile  torpedo  production.  Already  there  are  rumors  of 
a  torpedo  of  this  description  which  will  put  the  21-inch  very  much  in  the 
sliade,  especially  in  regard  to  range.  To  meet  such  attack  the  4-inch  gun 
In  British  ships  will  have  to  give  place  to  gims  whose  shots  travel  much 
further  in  aimed  practice  and  which  can  be  as  easily  and  rapidly  worked, — 
United  Service  Casette. 

Fhench  Gunnery  Progress. — The  interesting  gunnery  statistics  which 
Depute  Lehail  has  just  applied  the  Chamber,  while  testifying  to  gradual 
progress,  show  that  the  French  fleet  is  not  yet  quite  up  to  British  stand- 
ards, both  for  rate  of  lire  and  accuracy,  mainly  owing  to  the  deficiency  of 
the  material  that  was  notoriously  designed  for  a  slow  rate  of  fire.  Thus 
in  1905  the  12-inch.  7.6-inch  and  64-inch  ordnance  (as  fitted  on  board  the 
Brest  battleships  and  cruisers)  only  obtained  an  abnormally  low  rate,  viz., 
one  round  per  2.5  minutes,  one  round  per  1.36  minutes,  and  hardly  two 
rounds  per  minute  respectively.  Today  the  same  weapons  (mndel  1893) 
fire,  on  an  average,  one  shot  per  i.i  minute,  2.2  shots  and  .1  shots  per 
minute,  which  is  poor  enough,  but  very  commendable  when  the  out-of- 
date  design  of  the  guns  is  considered.  Even  the  artillery  of  the  Patries 
(1902-^)  is  not  adapted  to  quick  firing,  the  Dantous  being  the  first  ships 
in  which  this  important  point  has  received  attention.  Six  years  since 
battle  practice  took  place  at  ranges  not  exceeding  3500  meters,  and  yet 
the  target  was  missed  85  times  out  of  every  too  shots.  Today  the  range 
has  been  increased  to  nearly  8000  meters  and  the  percentage  of  hits  ex- 
ceeds 20 — rising  exceptionally  to  over  50. — Kaval  and  Military  Record. 

Thb  "D.mjtons*"  Rate  of  Fire. — The  18,000-ton  French  ships  having 
been  designed,  like  the  British  Lord  Nelsons,  with  a  view  to  combine  pene- 
tration and  volume  of  fire  at  moderate  battle  ranges  (from  5000  to  7000 
meters),  it  follows  that  whatever  value  is  claimed  for  them  will  reside 
primarily  in  the  rate  of  fire  they  arc  capable  of  attaining.  Hence  the  in- 
tense disappointment  in  naval  circles  when  it  was  announced  recently  that 
the  305  a"<l  240  mm.  weapons  of  the  Condorcet  had  failed  to  come  up  to 
the  stipulated  rate  of  fire  ("two  and  three  rounds  per  minute  respectively). 
Happily  these  early  results — due  to  the  inexperience  of  guns*  crews  with 
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ihc  new  material — have  been  corrected  by  the  splendid  performances  just 
accomplished  at  Toulon  and  Brest.  On  board  tne  I'ullaire,  305-nim.  guns 
were  fired  every  27  seconds  (a  rate  of  2.2  rounds  per  minute),  whilst  a 
240-mm.  twin-turret  obtained  32  shots  in  five  minutes  (at  rate  of  5.1  per 
gun  and  per  minute).  Still  better  was  achieved  in  the  Diderot,  in  which 
a  240-mm.  turret  fired  35  rounds  in  5  minutes  and  20  seconds,  which 
#orks  out  at  34  per  gun  and  per  minute. 

Although  these  performances  of  picked  Frenchmen  are  not  yet  quite 
up  to  the  service  standard  of  the  British  Navy,  which  has  in  this  respect 
an  advance  of  many  years,  they  are  nevertheless  highly  creditable  in  view 
of  the  fact  that  the  new  Trench  shells  (in  contrast  with  what  existed  pre- 
viously) are  considerably  heavier  than  British  projectiles  of  similar 
ratibers.  This  success  of  the  turret  design  of  the  Dantons  (and  also  of 
the  Quinets)  has  been  heartily  welcomed  among  Gallic  naval  men.  who 
have  long  deplored  thai  the  shortcomings  of  the  artillery  material  on 
board  the  Fairies  and  earlier  cuirasses  should  so  effectively  delay  progress 
in  the  way  of  rapid  and  accurate  firing,  and  consequently  minimize  the 
advantage  which  the  naval  service  might  have  otherwise  derived  from 
the  highly  efficient  gunnery  personnel,  supplied  in  adequate  numbers  by 
the  Toulon  "  licole  de  Canonnage,"  as  well  as  from  the  rational  methods 
of  battle  practice  adopted  in  the  Toulon  and  Brest  "  Escadres."  In  the 
new  18,000-ton  ships,  nowever.  up-to-date  material  will  combine  with  the 
qualities  of  the  persunnel  to  create  battle  efficiency. — Nai'ol  and  Military 
Rtcord. 

The  Qufstion  of  the  Calibers. — Notwithstanding  the  decision  of  the 
Admiralty  to  tit  340-mm.  weapons  in  the  1912  ships,  and  the  fact  that 
experimental  guns  of  that  caliber  arc  being  experimented  with  at  Ruellc, 
the  retention  of  the  305  mm.  continues  all  the  same  to  be  advocated  by  a 
minority  of  naval  men.  who  have  just  discovered  a  "  fait  nouveau"  in 
favor  of  their  contention  in  the  prowess  just  accomplifiheri  at  Gavres  by 
a  12-inch  weapon  similar  to  those  in  the  Dantons.  A  Krupp  plate  240 
mm.  (0,4-inch)  thick  was  perforated,  at  a  distance  of  5000  meters,  and 
under  an  angle  of  40  degrees,  by  a  .wo-kilo  "obus  alourdi,"  which  is  in- 
deed a  ver>'  hard  test,  and  points  to  remarkable  penetration.  It  would  be 
folly,  they  proclaim,  to  substitute  for  so  perfect  a  piece  of  ordnance 
heivicr  calilxTS  yei  in  the  experimental  stage,  and  certain,  any  way,  not 
to  combine  to  so  great  an  extent  destructive  power  with  rate  of  fire.  To 
this  plea  the  Admiralty  advisers  retort  by  saying  that  the  first  duty  of 
those  responsible  for  naval  construction  is  to  look  ahead  and  to  provide 
for  the  ceaseless  advance  of  maritime  science.  No  more  grievous  mis- 
take, they  hold,  could  be  made  th.^n  to  adhere  to  a  type  of  weapon  which 
already  would  prove  hardly  sufficient  at  long  range,  if  pitted  against  the 
robust  belt  of  a  British  Orion,  and  which,  of  course,  will  have  no  chance 
ajeainst  the  very  thick  armor  of  the  super-Dreadnoughts  of  tomorrow. 
Only  superior  "instruments  dc  combat"  are  truly  economical,  they  add, 
and  obsolete  types  of  vessels  can  never  be  cheap.  To  reproduce  next  year 
the  Courbet  design  would  be  a  senseless  waste  of  money,  the  23.soo-ton 
French  iJiips  being  certain  to  be  outclassed  by  the  English.  German,  and 
American  mastodons  now  building  or  ordered. — Saval  and  Military 
Record. 

Xavv  Competith^  Rifles. — Following  the  conference  of  navy  officers  last 
week  in  the  office  of  the  director  of  target  practice  and  engineering  com- 
^litions,  the  rules  to  govern  battle  practice  in  the  spring  have  been  com- 
pleted and  are  now  in  the  hands  ol  the  printer.  A  number  of  changes 
were  made.  Among  them  is  the  requirement  that  the  minimum  range  of 
ftUB-fire  shall  bt  12,000  yarHs.  instead  of  9000,  as  in  the  last  practice. 
Torpedo  practice,  by  both  destroyers  and  submarines,  will  be  at  battleships 
as  targets.  1  he  submarines  will  submerge  at  a  minimum  range  of  to.ooo 
yards.  AH  the  practice  of  destroyers  will  be  at  night,  and  a  submarine 
aiCht  run  will  also  be  held.    I;  has  been  decided  to  place  the  reserve  fleets 
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of  baitleships  and  torpedo  craft  on  both  coasts  on  a  competitive  basis  as 
fo  engineering,  it  being  necessary  to  keep  these  vessels  ready  at  all  times, 
as  far  as  the  machinery  is  concerned,  to  go  to  sea.  Three  new  competi- 
tions as  to  consumption  of  coal  will  be  established,  namely,  for  steam 
launches,  evaporators  and  dynamos. — Army  and  iyazy  Register. 

Sheix  Fire. — Reference  was  made  in  a  recent  letter  to  German  progress 
in  the  direction  of  heavy  projectiles.  What  has  actually  been  done  re- 
mains a  secret,  but  reports  have  been  heard  of  an  approaching  realization 
of  the  "six-caliber"  shell  ideal,  free  from  the  defects  which  militated 
a^inst  the  general  use  of  its  prototype,  the  Japanese  "portmanteau.** 
Authorities  all  over  the  worM  arc  agreed  that  the  destructive  potentiality 
of  a  shell  is  measured  by  the  size  and  power  of  the  bursting  charge,  and 
not  merely  by  the  diameter  of  the  projectile  itself.  A  6-inch  or  8-inch 
shell  penetrating  'twixt  wind  and  water  would  be  almost  as  damaging  as 
one  of  li-inch,  in  that  the  firit  would  make  an  aperture  quite  large  enough 
fo  permit  the  water  to  enter.  On  the  other  hAnd.  the  havoc  wrought  by 
the  explosion  of  the  12-inch  shell  after  penetration  would  be  incomparably 
KTeater  than  that  of  a  6-inch  or  8-inch.  Generally  speaking,  gunners  arc 
confident  of  their  ability  to  place  shells  inside  the  enemy's  ship,  but  they 
are  not  yet  satisfied  with  the  disruptive  effect  of  the  shells,  once  they  have 
reached  that  position.  It  is  not  impossible  that  projectile  makers,  in  their 
anxiety  to  produce  a  shell  which  will  perforate  intact  the  hardest  armor 
existing,  have  given  insutTicient  consideration  to  the  bursting  charge.  This 
is,  at  any  rate,  the  German  view.  The  most  formidable  12-inch  shell 
known  is  the  Austrian.  It  weighs  loio  pounds,  but  the  proportion  of  this 
weight  contributed  by  the  filling  is  uncertain.  Another  powerful  projectile 
of  the  same  diameter  is  the  new  French  model,  whose  weight  is  under- 
stood to  be  ggo  pounds.  Two  types  of  shell  are  used  with  the  German 
12-inch  gun.  the  respective  weights  being  9R0  pounds  and  875  pounds.  The 
American  shell  weighs  870  pounds  and  the  British  850  pounds.  The  dif- 
ference in  wcifiht  between  the  Austrian  and  British  ra-inch  projectiles  is 
therefore  no  less  than  t6o  pounds. 

BurstiHS  Charges. — Unfortunately  there  is  no  authoritative  table  which 
gives  the  weight  and  composition  of  the  bursting  charges  of  the  above 
siiells.  Tt  is  believed,  however,  That  Germany  and  Austria  follow  the 
same  procedure  in  making  the  walls  of  the  shell  abnormally  thick  and 
ftlling  with  a  very  high  explosive,  thus  assuring  the  dispersion  of  massy 
fragments  at  the  moment  of  disruption.  In  conira-st  to  this,  the  French, 
in  their  earlier  melinite  shell  at  least,  combined  thin  walls  with  an  cx- 
tiemely  heavy  filling,  the  consequence  being  that  the  exploding  projectiles 
literally  pulverized  themselves  and  blasted  every  light  object  in  the  vicinity. 
An  effect  not  unlike  this  appears  to  have  accompanied  the  famous  Japanese 
"  portmanteaux."  Shells  of  this  description  cannot  fail  to  be  terribly 
deadly  when  directed  against  warships  of  the  type  much  in  vogue  a  few 
years  before  the  coming  of  the  Dreadnought,  when  very  little  armor  was 
distributed  anywhere  save  on  the  water-line.  But  their  value  has  under- 
gone a  decline  with  the  introduction  of  the  standard  all-big-gun  ship,  in 
which  the  main  battle  positions  arc  so  well  protected  as  to  be  almost  in- 
vulnerable to  mere  explosive  assault.  A  big  shell,  as  the  French  formerly 
conceived  it,  was  the  vehicle  whereby  a  gis'en  quantity  of  explosive  could 
be  planted  within  an  enemy's  ship.  To  attain  this  object  it  was  necessary 
that  the  projectile  should  be  stout  enough  to  withstand  the  impact  at  pene- 
tration, yet  it  was  desirable  not  to  exceed  the  minimum  thickness  required. 
The  same  ideal  carried  to  an  extreme  strove  to  find  expression  in  l!ie  dyna- 
mite gun,  and  it  is  evidently  what  the  Japanese  had  in  mind  when  they 
burst  gun  after  gun  in  endeavoring  to  hurl  highly  sensitive  explosives  at 
battle  range  before  the  war  with  Russia. — Naval  and  Military  Record. 

Gi'NS  FOR  Germak  N.wy. — The  announcement  is  made  that  Messrs. 
Krupp  have  taken  up  the  manufacture  of  three  new  types  of  heavy  guns 
for  the  German  Navy.  The  new  types  arc  stated  to  he  l.V7-inch,  14.1- 
inch,  and  15.1-inch  respectively. — Naval  and  Military  Record. 
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"  Lire"  OF  Naval  Guns.— A  good  deal  has  been  heard  about  the  dura- 
bility and  longevity  of  Krupp  naval  guns,  It  has  been  frequently  stated 
that  the  "life"  of  a  Krupp  heavy  gun  is  half  as  long  again  as  that  of  a 
wire-wound  weapon,  and  impressive  figures  have  been  quoted  to  support 
this  contention,  which  it  is  important  to  Messrs.  Krupp  to  establish  if  they 
are  to  maintain  their  present  worldwide  patronage.  As  is  well  known, 
the  "  life"  of  a  rifled  gun  depends  upon  its  caliber,  or  in  other  words  upon 
the  volume  of  the  powder  charge,  the  gases  of  which  are  responsible  for 
the  damage  done  to  the  rifling  and  the  consequent  loss  of  accuracy.  Ac- 
cording to  well'authenticated  German  statements,  the  durability  of  the  ir- 
inch  li,  L,  (28  cm.)  is  30  per  cent  greater  than  that  of  the  12-inch  B.  L. 
(30.5  cm.),  a  fact  which  may  partly  explain  the  original  reluctance  of  the 
German  authorities  to  abandon  the  smaller  caliber  weapon,  and  the  per- 
sistent opposition  of  active  naval  ofliccrs  to  the  proposed  adoption  of  the 
l4-inch  (^56  cm  )  B.  L.  Although  no  official  data  have  been  given  out, 
the  "life  '  of  the  Krupp  14-inch  model  is  unofficially  estimated  at  from 
80  to  90  rounds.  If  this  estimate  is  reliable,  it  would  seem  that  the 
British  135-inch  B.  U,  which  in  its  improved  slate  fires  as  heavy  a  shell 
as  the  German  gun.  viz..  1400  pounds,  is  quite  equal  in  every  way  to  the 
Essen  product,  as  it  is  understood  to  be  good  for  at  least  80  or  90  full 
rounds  without  deterioraticn.  In  the  important  factor  of  weight,  too,  the 
British  gun  is  said  to  have  the  advantage.  The  ballistics  in  both  cases 
are  a  matter  of  surmise  to  the  uninitiated,  but  judging  from  former 
models  the  muzzle  velocity  of  the  British  gun  should  exceed  that  of  the 
German. 

Altogether  it  is  fairly  evident  that  the  latest  achievement  of  British 
ordnance  makers  need  fear  no  comparison  with  the  best  German  guns  in 
regard  to  power,  accuracy,  cr  durability.  It  is  admitted  even  in  Germany 
that,  except  perhaps  for  the  practically  unknown  Krupp  14-inch  B.  L..  the 
British  50-calibcr  12-inch  weapon  mounted  in  the  later  Dreadnoughts,  is 
the  masterpiece  of  naval  artillery.  This  appears  to  be  the  opinion  of  all 
who  have  had  any  practical  experience  of  the  weapon  in  question. — Naval 
and  Military  Record. 

Improved  I-oadjng  Apparatu*'. — If  the  present  inspector  of  target  prac- 
tice closely  follows  the  example  set  by  his  predecessor,  we  shall  shortly 
be  in  possession  not  only  of  the  results  of  the  heavy  and  light  gun-layers' 
lest  of  last  year,  but  likewise  of  that  still  more  severe  test  of  real  gunnery 
efficiency,  namely,  battle  practice.  One  of  the  most  interesting  points  to 
attract  the  attention  in  this  letter  competition  will  be  the  rapidity  of  fire 
from  the  12-inch  guns.  The  service  of  ammunition  from  the  magazines 
and  shell-rooms  to  the  primar>'  guns  of  our  battleships,  is  admhtcdiy  the 
best  in  the  world.  The  old  well  that  led  from  the  turret  to  the  shell- 
room  at  the  bottom  of  the  ship  and  supplied  projectiles  and  charges  by 
means  of  cages  running  the  whole  distance,  has  long  since  been  abandoned 
by  British  designers,  and  only  the  large  warships  now  relegated  to  the 
third  and  fourth  divisions  of  the  home  fleet  are  fitted  in  this  manner.  In 
the  later  ships  the  service  is  cut  in  half,  to  the  great  advantage  of  rapid 
.•supply  and  safety,  as  an  ample  series  of  shot  and  shell  and  cordite 
charges  is  always  on  its  way  from  the  magazines  and  shell-rooms  to  the 
loading  positions  in  the  turrets,  without  there  being  any  probability  of  a 
shell  from  an  enemy's  ship  finding  its  way  among  them.  In  their  later 
ships  the  Americans  have  likewise  abandoned  the  old  well  system  and  in- 
troduced a  service  approximating  closely  to  our  own.  What  this  service 
is  capable  of  in  expert  hands  with  t2-inch  guns,  will  be  gathered  from 
the  rapidity  of  fire  attained  in  last  year's  gunnery  competitions  in  our  own 
fleet,  and  a  comparison  can  then  be  made  with  the  rate  of  fire  obtained 
on  the  Orion's  gim  trials  with  her  13.5-inch  weapons.  It  is  believed  that 
there  is  little  or  no  reduction  in  rapidity  owing  to  the  increased  weight 
of  the  Orion's  ammunition,  which,  U  must  be  admitted,  is  a  very  satis- 
factory state  of  affairs,  creditable  alike  to  the  designers  and  manipulators 
of  the  various  machines  used  in  loading  operations. — United  Scnice 
Gazette. 
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The  Procbess  of  War  Material  in  1911. — Trouble  in  Morocco,  war  in 
Tripoli,  jealousy  between  Italy  and  Austria,  and  unrest  in  the  Balkans, 
have  combined  to  render  the  past  year  a  busy  one  for  manufacturers  of 
war  material.  The  greater  powers,  with  the  exception  of  Italy,  had 
already  completed  their  armament  of  quick-firing  field  guns,  and  have  of 
late  been  turning  their  attention  to  field  howitzers,  mountain  guns,  and 
frontier  defence  guns.  AM  the  armies  have  been  increasing  their  stocks 
of  ammunition. 

Fitld  Guns. — No  new  field  gun  has  appeared.  The  Deport  "  scissors 
trail "  gun,  already  described  in  these  columns,  was  tried  m  England  in 
191 1,  and  did  well.  The  Krupp  semi-automatic  field  gun  was  described 
and  illustrated  in  The  Engineer  of  June  2,  rgii.  Italy  requires  some  600 
field  guns  tn  replace  the  old  semi-quick-firers,  and  is  now  holding  com- 
petitive trials  for  their  supply.  Only  two  patterns  nf  guns  have  been 
selected  for  trial,  namely,  the  Schneider  differential  recoil  field  gun  and 
the  Depon  gun  mentioned  above.  A  sum  of  two  millions  sterling  has 
been  sanctioned  for  re-armament.  Incidentally  it  was  stated  officially 
that  the  price  paid  to  Krupp's  for  a  battery  of  six  guns,  18  wagons,  one 

o!  wagon,  and  7200  rounds  was  £2^.000.  Servia  has  ordered  160  quick- 
'firing  guns  and  150.000  rounds  of  ammunition  from  Schneider's;  these  are 
presumably  similar  to  the  Schneider  guns  already  supplied.  The  can- 
tract  for  the  conversion  of  100  of  the  old  Servian  80-mm.  guns  was  given 
to  Ehrhardt's.  Chili  has  ordered  200  field  guns  from  Krupp's:  the  gun  is 
a  14.3-pounder  of  the  standard  Krupp  pattern,  similar  to  the  Italian  gun. 
It  Is  to  fire  both  slirapnel  and  universal  shell.  Bolivia  has  purchased  three 
batteries  from  Schneider's  of  the  same  pattern  as  the  Spanish  gun.  China 
ordered  18  field  guns  and  6000  rounds  of  ammunition  from  Skoda,  of 
rbtch  t2  were  delivered  last  year.    The  gim  is  a  14  .vpounder  with  Skoda 

!dgc  breech;  it  has  the  independent  line  of  sight  and  traverses  on  the 
iixle-tree.  Small  side  shields  are  fitted  to  close  the  gaps  between  the  main 
shield  and  wheels.  The  buflfer  has  piston  valves  and  no  check  buffer. 
On  4  feet  3-inch  wheels,  with  3-mm.  shield,  the  weight  in  action  is 
18.5  cwt.,  and  the  weight  limbered  up  with  32  rounds  is  30.5  cwt.  Spring 
limber  hooks  are  fitted;  there  is  an  automatic  fuse  setter  without  diflfer- 
cntial  corrector,  and  a  portable  observatory,  to  be  mounted  on  the  wagon, 
is  supplied. 

Horse  Artillery. — The  Frencli  are  holding  trials  to  select  a  gun  to  re- 
place their  present  H.  A.  gun.  which  is  too  heavy.  The  ammunition  is  to 
be  the  same  as  that  of  the  field  gun.  namely,  a  15.85-pound  shell  with 
charge  ijiving  a  velocity  of  1730  foot-seconds,  and  the  weight  behind  the 
team  with  24  rounds  is  not  to  exceed  30.5  ewt.  These  conditions  seem 
difficult  to  realize  except  with  differential  recoil. 

Mountain  Guns. — Trials  are  actively  proceeding,  hut  no  large  order  has 
been  executed.  The  type  required  for  central  Europe  is  a  14-3-pounder 
with  M.  v.  about  iioo  foot-seconds,  capable  of  45  degrees  elevation,  and 
fully  shielded.  This  necessitates  either  the  employment  of  a  gun  in  two 
parts,  artificially  weighted  as  in  the  Schneider-Danglis  pattern  adopted  by 
Russia  and  Greece,  or  else  the  diflcrential  recoil  system.  The  former  sys- 
tem is  considered  simpler  and  more  practiral.  Thirty  T2-pounder  guns  of 
this  type  were  ordered  by  Ti:rkey  from  Schneider's  as  the  result  of  the 
competition  held  in  igro.  and  were  delivered  in  the  course  of  ion.  Bolivia 
has  ordered  a  lighter  pattern  of  this  gun  from  the  same  firm,  namely,  a 
12  pnunder  with  M.  V.  085  foot-seconds,  weighing  10  cwt.  in  action  and 
forming  four  loads  without  shield.  Nine  batteries  are  being  supplied 
Ecuador  has  purchased  two  mountain  batteries  from  Ehrhardt's;  this  gun 
has  controlled  recoil,  and  is  a  14.3-pounder.  M.  V.  900  foot-seconds,  firing 
universal  shell. 

Howitzrrs. — The  Germans  have  issued  a  new  4.2-inch  quick-firing  field 
howitzer,  firing  a  31-pound  shell  with  pointed  4-caliber  head,  M.  V.  985  foot- 

fconds.  The  shape  of  the  head  is  a  cubical  parabola,  which  form  is  now 
superseding  the  ogive  for  field  artillery  projectiles.    Only  universal  shell 


Professional  Notes. 


are  used.  The  howitzer  is  14  calibers  long,  and  the  cradle  has  rear 
trunnions,  with  constant  long  recoil.  It  is  sighted  with  the  panorama 
telescope,  and  is  fully  shielded.  The  weight  in  action  with  4-mm.  shield 
js  22.5  cwt.  The  new  Dutch  howitzer  is  a  similar  weapon,  but  of  only 
3.75-inch  caliber,  firing  a  22-pound  shell  and  weighing  20  cwt.  in  action.  The 
new  Austrian  howitzer  is  still  in  the  experimcnial  stage:  it  is  of  4-inch 
raliber.  firing  a  32-pound  shell  with  Nf.  V.  98$  foot-seconds  up  to  20 
degrees  and  1050  fool-secMnds  above  that  elevation.  It  is  capable  of  70 
degrees  of  elevation.  It  has  the  independent  line  of  sight,  with  range- 
drum  graduated  in  meters  for  all  six  charges :  it  traverses  on  the  axle- 
tree.  With  rear  trunnions  and  constant  long  recoil,  on  4-foot  wheels,  it 
weighs  23  cwt..  but  it  is  desired  to  reduce  the  weight  to  20  cwt.,  and 
differential  recoil  is  now  being  tried  with  this  object  in  view.  The 
Austrians  recently  mounted  a  94-inch  howitser  and  carriage  for  trans- 
portation on  three  100  horse-power  Daimler  motor  wagons,  so  as  to  render 
It  available  with  the  field  army.  Scrvia  has  ordered  30  batteries  of  field 
howilicrs  from  Schneider  of  Creusot. 

Field  Artilierv  AtHmunitiou — Combined  shrapnel  and  high-explosive 
shell,  now  styled  "  universal  shell."  are  coming  into  vogue  since  the  in- 
troduction of  this  projectile  for  the  new  German  howitzer,  and  all  the 
leading  makers  have  patterns  of  their  own.  Krupps  use  an  axial  high- 
txplosivc  burster  in  the  shrapnel,  while  Ehrbardt  and  Schneider  put  the 
burster  in  the  head.  Besides  this,  the  shrapnel  bullets  are  packed  in 
trinitrotoluol,  which  detonates  when  the  shell  is  burst  with  percw.ssion 
fuse,  but  burns  quietly  when  it  is  burst  as  a  shrapnel  in  air.  Modem 
field  shell  of  this  type  contain  about  45  per  cent  of  bullets,  three  to  four 
ounces  of  picric  acid  in  the  head  or  axial  burster,  and  4  ounces  of  T.  N.  T. 
among  the  bullets.  Macarite,  an  explosive  consistinjf  of  2R  parts  T.  N.  T. 
and  72  parts  nitrate  of  lead,  has  been  introduced  m  Belgium  for  filling 
high-explosive  shell. 

Balloon  Guns. — The  Coventn'  Ordnance  Works  have  produced  a  new 
balloon  gun,  and  Krupp,  Ehrbardt.  Schneider,  and  Skoda  have  all  sup- 
plied a  few  experimental  guns.  Tlicse  arc  all  high-velocity  u-poundcrs, 
mounted  on  motor  wagt^ns,  and  firing  smoke-trail  shell  with  sensitive 
fuses.  They  are  of  little  use  against  aeroplanes,  and  the  authorities  are 
\.'aiting  to  sec  whether  military  dirigibles  will  be  introduced  on  any  ex- 
tensive scale  before  ordering  guns  for  their  destruction. 

Small  Arms. — The  great  powers  are  delaying  the  issue  of  automatic 
rifles,  since  if  any  army  were  to  introduce  a  new  rifle  its  neighbor  would 
immediately  produce  another  and  possibly  a  better  one.  The  only  new 
automatic  rifle  issued  in  igii  was  the  Genovesi-Revelli,  of  which  fiooo  were 
manufactured  at  Tcmi.  Italy,  for  the  Bersaglicri  cyclists.  The  .Vustrians 
have  a  new  ranging  bullet  for  infantr>',  which  is  exploded  on  impact  by  a 
cap.  It  is  stated  that  the  strikes  of  a  half -section  volley  arc  visible  at  1206 
yards.  Experiments  are  being  conducted  with  rifle  grenades  weighing 
al)out  2  pounds,  fixed  to  a  rod  loaded  into  the  muzzle  of  the  rifle,  but 
these  have  not  at  present  been  adopted  as  n  service  projectile  Machine 
guns  are  still  being  manufactured  in  large  numbers  to  complete  the  arma- 
ments of  the  principal  powers,  the  favorite  patterns  being  the  Maxim. 
Hotchkiss,  and  Schwarzlose.  Automatic  pistols  arc  replacing  revolvers 
in  all  armies  except  our  own.  There  is  a  tendency  to  evade  the  difficulty 
of  combining  an  efficient  man-stopping  bullet  with  slight  reoil  by  the 
use  of  a  large-caliber  aluminium  bullet:  thus  the  Schonboc  pistol  is  of 
.450  caliber  and  lires  a  63-grain  aluminium  bullet  with  a  velocity  of  1470 
foot-seconds.  The  high  velocity  gives  great  accuracy  at  short  ranges,  while 
the  recoil  is  very  slight. 

FortiUcatioMS. — Italy  and  Austria  arc  still  busy  fortifying  their  coasts 
and  frontiers  against  each  other.  The  Italians  are  constructing  powerful 
defences  on  the  Adriatic  coast,  to  be  armed  with  12-inch  guns  and  t2-inch 
howitzers.  Six  40-calibcr  12-inch  wire-wound  guns  have  been  ordered 
from  Armstrong's  at  Pozzuoli  for  the  defences  of  Venice,  and  the  new  15- 
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iincli  gun  is  spoken  of  for  the  Briiitlisi  forts.  On  the  land  frontier,  both 
[«i<lc4  are  mounting  6-inch  and  smaller  guns:  Skoda  has  an  order  lor  50 
ice]  cupolas  for  machine  gun^;  and  small  quick-firers.  These  arc  8  inches 
ibick.  cast  in  one  piece,  and  weiKliing  i.^  to  20  tons.  The  same  firm  is 
[turning  out  revolving  turrets  for  4-inch  howitzers  firing  up  to  70  degrees 
iclevaiion.  and  for  muzzle-pivoied  6-inch  guns.  Chili  is  making  Iquique 
into  a  first-class  fortified  harbor  armed  with  Krupp  guns,  and  is  building 
defences  at  Arica  and  Tacna.  The  Turkish  Government,  in  January,  191 1, 
decided  to  spend  a  large  sum  on  coast  defences,  including  £75,cxx>  for  the 
armament  of  Tripoli,  but  nothing  was  done  till  too  late. 

Air  Craft.— The  numerous  accidents  to  the  great  dirigibles  have,  to  some 
extent,   encouraged   the   construction   of   miniature   dirigibles,   which   are 
cheaper  and  handier  than  the  unwicldly  Zeppelins  and   Parscvals.     Thus 
the   Villehad-Forsmann  dirigible  is  of  only  800  meters  capacity,  weighing 
tinder  9  cwt.     It  is  non-rigid,  with  one  ballonet,  and  has  a  24  horse-power 
engine  coupled   direct   to  the  propeller.     It  is  stated  to  have  attained   a 
jspccd  of  25  miles  an  hour,  but  even  this  would  limit  its  employment  to 
[light  breezes.     On  the  other  hand,  the  German  military  dirigible  L,  Z,  9, 
launched  in  October,  1911,  is  a  large  airship  with  three  motors,  capable  of 
\48  miles  an  hour.    Aeroplanes  are  now  bcmg  built  with  more  regard  for 
viability  and  less   for  speed.     Thus  the  Lohncr- Daimler  biplane,  adopted 
by  the  Austrian  Army,  has  the  upper  plane  curved  sharply  backwards  at 
the  ends  like  ihc  wings  of  a  swallow,  while  the  area  of  the  lower  plane 
ts  only  one-third  of  that  of  the  upper  plane.    This  construction  is  said  to 
give  great  stability  in  rough  weather.     With  70  horse-power  engine  and 
19- foot  propeller,  this  plane  has  a  speed  of  43  miles  an  hour.     A  new  pro- 
jectile for  use  from  aeroplanes  and  dirigibles  is  a  torpedo-shaped  bullet 
weighing   one  ounce,   intended   to   be   simply   dropped   on   troops   below. 
Owmg  to  its  shape  this  bullet  acquires  sufficient  velocity  to  kill   a  man 
when  dropped  from  a  height  of  2400  feet.     Since  a  military  dirigible  of 
the  JL.  Z,  9  type  can  carry  some  16.000  of  these  bullets  as  ballast,  she  would 
be  capable  of  causing  considerable  annoyance  to  the  enemy's  troops. 

Searchliahis. — The  Russian  Army  has  taken  the  lead  in  providing  means 
of  illumination  for  troops  engaged  in  night  operations.  Five  hundred 
motor  projectors  are  being  issued  to  infantry  regiments  and  staffs,  and  con- 
siderably more  will  be  required  before  the  whole  army  is  equipped. 

TelcRrafhy  and  TeUpftony. — The  Bcllini-Tosi  system  of  directive  wire- 
less, described  in  The  Engineer  of  January  7,  191 1.  has  been  improved  by 
the  addition  of  a  second  crossed  aerial.  There  are  now  seven  fixed  coils 
and  one  directive  coil,  and  it  is  stated  that  the  loss  of  power  which  con- 
stituted the  defect  of  the  original  apparatus  has  been  almost  entirely 
overcome.  Major  Squire,  of  the  U.  S.  Signal  Corps,  has  invented  a 
multiple  field  telephone  which  enables  ten  stations  to  use  the  same  cable. 
Kield  telephones  have  been  issued  on  a  large  scale  in  the  French,  German 
and  Italian  Armies. 

Mechanical  Transf>ort. — For  ordinary  war  transport  the  authorities  rely 
upon  the  motor  vans  and  lorries  in  use  in  the  country.  But  a  demand  for 
special  fast  transport  vehicles  has  recently  arisen.  The  Italians  have  con- 
verted their  rifle  regiments  into  cyclists,  and  arc  now  holding  trials  to 
solccl  a  pattern  of  fast  2-ton  lorry  to  form  the  transport  of  this  corps. 
The  French  arc  organizing  mobile  frontier  forces  consisting  of  large 
bodies  of  cavalry  and  cyclists,  and  about  400  light  motor  wagons  will  be 
required,  since  these  forces  arc  to  keep  up  their  transport  complete  in 
peace  lime. — The  Engineer.  * 

Thb  Self-Scoring  Riri-E  TAsnKT. — Invented  by  Lieut-Commander  M. 
St.  C.  Ellis,  U.  S.  N. — The  mechanism  is  exceedingly  simple,  consisting  of 
a  number  of  designating  plates  made  of  special  treatment  Vanadium  steel, 
cut  to  the  size  and  shape  of  the  target.  These  plates  are  guaranteed  to 
stand  the  impact  of  the  new  Springfield  bullet  indefinitely.  It  was  found 
that  the  unhardcned  steel  plate,  one  inch  thick,  would  not  withstand  the 
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new  Springrfield  bullet:  whereas  this  special  ptatc.  of  only  half  that  thick- 
ness, will  endure  tlic  impact  indefinitely. 

These  desif^natinfs;  plates  arc  suspended  from  a  central  holding  spindle 
by  steel  radial  springs.  Back  of  the  designating  plates  and  protected 
thereby  is  a  steel  shuttle  board  which  holds  the  contact -making  members. 
The  action  of  the  target  when  struck  by  the  bullet  is  as  follows:  The 
plate  which  is  hit  yield?  slightly  against  its  springs,  thus  taking  up  the 
powerful  blow,  while  the  contact-making  shuttle,  which  normally  touches 
the  rear  of  the  plate,  flies  backward  against  the  tension  of  a  weak  spiral 
spring  and  completes  the  electric  circuit,  making  a  prolonged  contact.  The 
electric  circuit  thus  completed,  passes  through  appropriate  cables  and 
actuates  an  annunciator  made  up  as  a  replica  of  the  target  itself;  this 
annunciator  is  set  in  close  proximity  to  the  fircr.  Each  designating  plate 
on  the  target  has  its  corresponding  section  on  the  annunciator.  When  a 
particular  plate  is  5tnick  a  while  drop  with  a  black  number  falls  into  a 
hole  in  the  corresponding  section  at  the  firing  line.  The  man  who  is 
firing  can  thus  tell,  even  before  the  report  of  the  impact  of  his  bullet 
reaches  him,  where  it  has  struck  the  target.  An  eleciric  set-hack  returns 
the  drop  to  its  original  position  at  the  will  of  the  operator  and  the  target 
is  thus  ready  for  the  next  shot.  A  battery  of  24  volts  furnishes  the 
electricity. 

The  target  is  portable  and  docs  away  with  pits,  tunneling  and  ex- 
pensive range  construction.  Even  waste  land  can  be  used  for  range, 
making  it  possible  for  small  organizations  to  own  a  target  and  rent  the 
land  for  stated  periods.  In  fact  it  can  be  transported  from  one  town  to 
another,  and  several  companies  can  thus  use  the  same  target,  or  a  man- 
of-war  can  carry  the  targets  on  board  and  set  them  up  on  shore  in  a  short 
time  for  practice,  thus  obviating  the  necessity  for  visiting  a  regular  target 
range. 

As  there  are  no  men  employed  as  markers,  all  danger  is  eliminated,  and 
persons  who  like  to  shoot  can  go  out  alone  or  in  small  groups  outside  of 
working  hours  and  enjoy  small-arms  practice.  One  can  shoot  alone  as 
well  as  with  a  squad  and  all  that  is  necessary  to  do  is  to  throw  in  the 
switch  and  go  ahead.  There  is  nothing  about  the  mechanism  that  can  gel 
out  of  order.  All  the  working  parts  are  completely  incased  in  a  sheet- 
iron  housing  making  it  necessary  to  have  only  a  covered  firing  point  to 
use  it  in  all  kinds  of  weather.  If  desired,  a  screen  may  be  placed  in  front 
of  and  out  of  the  spatter  zone  of  the  target. 

During  the  past  nine  months  a  target  of  this  type  has  been  in  constant 
service  at  the  Mare  Island  Mavy  Yard.  San  Francisco,  where  it  has  shown 
such  good  results  that  it  has  been  ordered  purchased  by  the  Navy  De- 
partment. A  duplicate  of  the  target  has  been  hit  over  200.000  times  with 
the  new  Springfield  rifie,  the  striking  energy  of  whose  bullet  at  200  yards 
is  1678  foot-pounds.  This  is  a  pretty  severe  test,  and  it  is  interesting  to 
note  that  the  target  shows  today  no  signs  of  deterioration. 

As  regards  the  effect  of  t^uick  reading  of  results  in  popularizing  rifie 
practice,  we  note  that  a  divisional  officer  from  one  of  the  ships  on  the 
Pacific  coast  has  stated  that  the  marksmen  whom  he  took  to  the  range  for 
rifle  practice  were  keen  to  fire  at  the  target,  when  not  otherwise  employed, 
with  the  result  that,  during  the  three  days  this  division  was  on  the  range, 
the  target  was  in  constant  use. — ScUntinc  Amfrtcan. 

French  Naval  Ammunition. — M.  Painlcvi,  reporter  on  the  French 
Estimates  for  iyi2.  expresses  the  view  that  there  is  no  reason  for  chang- 
ing the  character  of  the  powder  supplied  to  the  navy.  He  would  prefer 
the  now  notorious  B  powder  tc  the  powerful  progressive  explosive  of  the 
Germans.  He  thinks  that  all  that  is  required  is  to  have  the  n  powder 
homogeneous  and  carefully  prepared.  Foreign  critics,  he  believes,  are  of 
this  opinion.  This  powder  is  at  least  equal  to  nitroglycerine  powders,  but 
who  has  sufficient  authority  to  lay  down  the  rules  of  manufacture  or 
give  confidence  to  seamen?    Who  is  to  fix  the  period  of  stability  for  the 
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powder?  He  says  there  must  be  no  mixing  of  powders  whose  age  differs 
more  than  three  months,  The  condition  of  manufacture  must  he  estab- 
lished, and  the  services  must  be  secured  of  eminent  chemists,  who  have 
["■been  trained  in  the  laboratory  of  the  polytechnic  school,  M.  Painlevi 
titinks  the  navy  should  have  a  factory  for  guncotton  and  two  for  the 
existing  powders.  The  history  of  the  powders,  not  only  from  Pont-du- 
Buis,  but  from  other  factories,  must  be  carefully  scrutinized.  The  navy 
must  exercise  a  permanent  control  over  the  manufacture,  and  the  new 
arrangements  on  this  head  can  only  be  regarded  as  a  step  in  the  right 
[«3)rection.  M.  Painlcvc  also  makes  some  comments  on  the  system  of 
storing  ammunition. — Army  and  Xavy  Gazette. 

This  corresponds  to  the  general  view  of  American  chemists  and  powder 
manufacturers.  Nothing  is  wrong  with  the  French  powder,  it  is  simply 
not  made  properly. 

Ships'  Magazines.  Precautions  for  their  Safety.  (By  an  expert)  — 
With  the  disaster  to  the  Liberie  still  fresh  in  our  minds,  it  may  not  l>e 
amiss  to  discuss  the  important  question  of  how  magazines  should  he 
treated,  with  the  view  of  elinJnaimg  all  possibility  of  any  similar  occur- 
rence. As  the  present  writer  understands  the  matter,  the  disaster  which 
occurred  on  bonrd  the  Libert^,  and  that  which  occurred  on  hoard  llie  /etia 
some  years  ago,  where  both  due  to  two  causes,  the  nature  of  the  powder 
which  is  employed  in  French  men-of-war,  and  the  failure  to  efficiently 
arrange  the  conditions  in  the  magazines  in  which  the  powder  was  stored 
lo  provide  against  the  peculiar  action  to  which  such  powder  is  subject. 
The  occurrence  of  the  explosion  on  board  the  Libert^,  following  that  of 
the  J/na.  naturally  led  many  of  those  who  have  studied  the  subject,  to 
think  that  the  explosion  on  board  the  United  States  ship  Maine,  which  it 
will  he  remembered  led  almost  directly  to  the  Spanish-American  War, 
might  also  have  been  caused  in  the  same  way.  The  report  of  the  experts 
who  investigated  the  question  nullifies  this  supposition.  According  to  the 
report,  although  the  principal  damayc  which  was  done  to  the  Maine  was 
due  to  the  explosion  of  her  own  magazines,  the  primary  cause  was  the 
explosion  of  a  bomb  or  a  charge  of  some  kind  under  her  bottom.  The 
heat  caused  by  this  explosion  led  to  the  later  explosion  of  the  own  maga- 
zines, and  the  question  may  therefore  arise  whether  the  use  of  similar 
powder  in  the  American  Navy  as  in  the  French  Navy  did  not  amount  to 
what  lawyers  call  a  contributory  cause.  At  the  present  time,  as  the  writer 
understands,  only  France,  Russia,  and  the  United  States  use  the  particular 
powder  which  is  believed  to  have  caused  the  disaster  on  board  the  Libert^. 
in  their  navies.  As  he  understands  the  matter,  the  powders  used  in  the 
F'rench  and  other  navies  mentioned  differ  in  their  properties  from  that 
used  in  the  navies  of  the  United  Kingdom.  Germany.  Japan,  and  Italy  to 
a  ver>'  important  extent.  The  powder  used  in  the  French  and  American 
Navies  has  the  great  advantage  that  it  has  not  such  a  great  erosive  effect 
upon  the  gun  barrels  as  the  powder  used  by  Great  Britain  and  the  other 
powers  named-  This  is  undoubtedly  an  important  advantage,  in  view  of 
the  increasing  size  of  the  guns  mounted  by  the  modem  battleship  and  of 
their  increasing  cost.  It  is  not  only  that  the  life  of  the  gun  is  shorter 
with  the  powder  used  in  the  British  Navy,  and  therefore  the  gun  must 
either  be  relincd  or  replaced  after  a  certain  limited  period,  but  in  case 
of  war  the  limit  of  its  useful  life  might  have  an  important  bearing  upon  the 
fate  of  a  war.  and  even  upon  the  fate  of  a  particular  action.  Hence  the  use 
of  the  less  erosive  powder  by  the  United  States  Navy.  In  both  powders 
an  attempt  has  been  made  to  place  as  high  an  explosive  power  as  possible 
witiiin  as  small  a  compass  as  possible,  consistent  with  the  whole  of  the 
explosive  power  being  brought  into  operation  within  the  time  that  is  avail- 
able for  the  burning  of  the  charge. 

Complete  Combustion — One  of  the  problems  with  which  artillerists  have 
been  faced  since  the  advent  of  rifled  guns,  with  their  greater  accuracy. 
higher  muzzle  energy,  and  the  increased  cnerg>'  required  to  be  expended 
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upon  the  shot  or  shell  before  it  leaves  the  moulh  of  the  Run,  has  been  the 
complete  combustion  of  the  charge.  In  the  old  smooth-bore  gun,  as  in 
so  many  other  machines  of  the  old  days,  no  effort  at  accuracy  or  economy 
of  powder  was  made.  The  one  thing  aimed  at  was  to  force  the  spherical 
mass  out  through  the  gim  at  as  high  a  speed  as  could  be  managed  under 
all  the  conditions.  With  the  modem  gun  all  that  has  been  altered.  The 
space  that  can  be  allotted  to  the  powder  charge  is  strictly  limited,  the  time 
during  which  the  charge  is  exerting  its  i>ower  is  also  strictly  limited,  and 
the  problem  involved  in  utilizing  the  power  to  the  fullest  extent  is  by  no 
means  an  easy  one.  The  powder  charge  in  a  gun  and  the  charge  of  ga5 
and  air  in  a  gas  engine  are  very  much  aliWc.  The  action  is  almost  the  same 
in  the  two  cases.  The  piston  of  the  gas  engine  corresponds  to  the  shot 
or  shell  in  the  case  of  the  gun.  In  both  cases  the  force  exerted  upon  the 
piston  or  upon  the  .shot  or  shell  is  due  to  the  heat  liberated  by  the  burn- 
mg  of  the  charge,  and  the  consequent  instantaneous  expansion  of  the  prod- 
ucts of  combustion.  The  more  quickly  the  charge  can  be  burnt,  the  more 
rapid  is  the  development  of  heat,  and  the  greater  and  more  rapid  is  the 
expansion  of  the  gaseous  products  formed  by  the  combustion  of  the 
charge.  But  in  both  cases,  if  the  combustion  goes  on  at  more  than  a 
certain  speed,  the  whole  of  the  charge  cannot  he  burnt.  In  the  gas  engine 
and  in  the  ^un  the  object  to  be  moved,  the  piston  and  the  shot  or  shell, 
commences  its  motion  almost  immediately  the  charge  is  fired;  and,  there- 
fore, unless  the  ignition  can  penetrate  to  every  part  of  the  charge  before 
the  shot  or  shell  has  moved  a  certain  distance  in  the  case  of  the  gun,  and 
before  the  exhaust  valve  opens  in  the  case  of  the  gas  engine,  a  portion  of 
the  charge  may  be  blown  out  unburnt. 

Modern  Powders. — On  the  other  hand,  it  is  of  great  importance  that  ihc 
pressure  behind  the  shot  or  shell  in  each  particular  case  shall  be  as  uni- 
form as  possible.  That  is  to  say.  good  shooting,  accurate  shooting,  and 
large  percentages  of  hits  require  that  the  force  with  which  the  projectile 
IS  ejected  from  the  gun,  and  the  manner  in  which  the  force  is  applied  to 
the  projectile,  shall  be  as  uniform  as  possible  under  any  given  conditions. 
It  has  been  proved  that  all  smokeless  powders,  which  include  practically 
all  powders  now  used  in  the  navies  of  the  world,  increase  the  pressure 
which  they  developed  when  fired  in  the  gun  if  they  have  been  exposed  to 
a  temperature  above  a  certain  figure.  For  the  powders  used  in  the  British 
Navy  a  temperature  of  20  degrees  Centigrade,  corresponding  to  68  degrees 
Fahrenheit,  is  the  limit.  All  powders  of  the  modem  kind,  into  which 
nitroglycerine  enters,  have  the  property  that  is  common  to  a  great  many 
chemical  compounds  and  chemical  mixtures — that  almost  from  the  moment 
of  their  being  made  up  decomposition  commences,  with  a  certain  genera- 
tion of  gas.  It  is  a  peculiarity  of  nearly  all  chemical  compounds  which 
behave  in  this  way  that  the  decomposition  and  the  delivery  of  gas  increase 
very  rapidly  with  increase  of  temperature.  The  powders  used  in  the 
British  Navy  have  the  great  advantage  that  they  do  not  require  to  be 
hermetically  sealed,  while  the  powders  used  in  the  French  and  American 
and  Russian  Navies  do.  Hence  it  follows  that  with  powders  in  which 
ititro-cellulose  is  the  principal  ingredient,  if  they  arc  exposed  to  tempera- 
tures above  those  mentioned,  gas  is  liberated  freely  within  the  sealed 
packages  containing  the  v>owdcr.  The  continued  liberation  of  gas  is  very 
much  like  the  continued  generation  of  steam  in  a  steam  boiler,  If  it  con- 
tinues, and  there  is  no  safety  valve,  a  time  arrives  when  the  pressure  set 
up  by  the  gas  bursts  the  case  in  which  the  powder  is  enclosed.  In  addition 
to  this,  the  compression  of  any  gas.  however  produced,  raises  its  tempera- 
ture, and  in  the  case  of  the  gases  liberated  by  the  decomposition  of  the 
l>owder,  the  lime  at  which  the  ca.^e  is  burst  may  coincide  with  the  time 
at  which  the  heat  present  is  Mifficient  to  ignite  the  gases  themselves.  In 
any  case,  if  ignition  takes  place  before  tiie  case  is  burst,  a  greatly  in- 
creased generation  of  gas  results,  followed  immediately  by  the  bursting 
of  the  case  and  the  liberation  within  the  magazine  of  a  considerable 
quantity  of  heated  gases.     Bearing  in  mind  that  there  will  usually  he  a 
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quantity  of  other  explosive  in  a  state  of  strain,  at  least  in  the  magazine, 
the  result  which  followed  in  the  case  of  the  Liberie,  the  J(tia,  and  in  the 
Maint  Is  practically  a  natural  sequence. 

InHuences  on  Temperature, — Now,  as  to  the  conditions  under  which 
magazines  have  to  do  their  work,  to  hold  their  charges  of  explosives  harm- 
Its?.  Magazines  are  necessarily  placed  low  down  in  the  ship  to  be  out  of 
the  way  of  shell.  Necessarily  also  they  are  connected  with  the  turrets 
or  barbettes  they  are  supplying  by  masses  of  iron.  They  are  also  en- 
closed by  masses  of  iron.  The  whole  ship  is  a  mass  of  iron.  The  ship, 
when  under  way,  is  propelled  by  steam  generated  in  boilers,  and  conse- 
quently a  considerable  amount  of  heat  is  liberated  there,  apart  from  that 
employed  in  raising  steam,  and  the  conducting  mass  of  metal  of  which 
Ihc  ship  is  composed  carries  the  heat  in  all  directions,  and  amongst  others 
to  the  wall  of  the  magazine.  Further,  when  firing  takes  place,  a  con- 
siderable quantity  of  heat  is  liberated  within  the  turrets  and  barbettes, 
and  this  is  conducted  directly  to  the  magazines  below.  The  result  is, 
naturally,  that  the  temperature  rises  within  the  magazines,  and  if  powder 
is  carried  which  is  obliged  to  be  hermetically  sealed,  and  no  means  are 
taken  to  neutralize  the  rise  of  temperature,  the  decomposition  and  genera- 
tion of  gas  described  above  goes  on  continuously,  and  the  disastrous  re- 
sults that  have  become  only  too  familiar  follow. 

How  Manasines  should  he  Treated. — The  magazines  of  most  navies*  the 
writer  believes,  arc  already  treated  by  the  circulation  of  air  that  has  been 
[cooled  continuously  passing  throuRh  them.  He  would  suggest  that  it 
'ould  be  possible  to  lessen  the  work  which  the  air  has  to  do.  and  to  in- 
crease the  safety  of  the  magazine  by  insulating  it  thermally  wherever  it 
15  possible.  There  are  a  numlKir  of  thermal  insulators  employed  by  re- 
frigeration engineers  to  line  cold  chambers  on  the  inside.  The  problem 
involved  in  keeping  a  cold  chamber  cool  is  exactly  the  same  as  that  in- 
volved in  keeping  a  magazine  cool.  Heat  may  be  prevented  from  entering 
the  magazine,  and  any  heat  which  does  enter  may  be  carried  away.  There 
will  he  difficulties  in  the  way  of  thermally  insulating  a  magazine  in  the 
same  manner  as  a  cold  chamber  designed  to  preserve  produce  is  insulated. 
but  a  good  deal  may  he  done.  As  with  electricity,  there  is  always  the  diffi- 
culty of  providing  efficient  insulation,  because  the  thermal  insulators  are 
mechanically  weak.  Some  of  those  that  have  recently  t>een  put  upon  the 
market,  compressed  cork  for  instance,  are  very  much  stronger  and  more 
easily  applied  than  the  earlier  forms,  with  which  wood  casings  had  to  be 
Irailt  and  the  insulators  tilled  in  looselv  and  rammed  down.  Compressed 
cork,  the  writer  believes,  cnuld  he  applied  to  line  the  walls  of  magazines, 
so  that  there  would  be  no  direct  transference  of  heat  in  that  direction; 
the  roof  and  fl»'»or  could  also  he  lined,  and  it  would  be  possible,  he  be- 
liever, by  careful  design,  to  work  in  insulators,  so  as  to  reduce  the  amount 
of  heat  transmitted  even  from  the  turrets. 

For  cooling  the  magazines,  after  all  that  is  possible  has  beeh  done  in  the 
way  of  insulating  them,  the  cold  air  system  already  in  use  could  hardly 
be  improved  upon.  The  use  of  cold  dry  air  is  the  latest  development  cm- 
ployed  by  refrigeration  engineers.  It  has  the  important  advantage  that  it 
clears  all  moisture  out  of  the  room  it  is  employed  to  cool,  and  this  will 
be  of  great  value  in  the  case  of  magazines,  and  particularly  with  the 
powder  used  in  the  T3riti5h,  German,  and  other  navies.  Moisture  plays  an 
important  part  in  the  decomposition  of  the  powders  referred  to  above. 
With  the  powder  used  in  the  British  Navy,  hermetically  scaling  is  not 
necessary,  and  therefore  the  passage  of  a  current  of  cold  dry  air  over  the 
surfaces  of  the  packages  containing  the  powder  will  carry  off  any  moisture 
that  is  liberated  and  keep  the  powder  dry.  The  old  saying,  "  keep  your 
powder  dry,"  is  as  important  today  as  it  was  in  the  Napoleonic  wacs. 

Cofding  air  by  passing  it  over  a  grid  of  pipes  in  which  either  cold  brine 
or  carbonic  acid  gas  is  present  also  dries  it  The  capacity  of  air  for  hold- 
ing moisture  increases  with  its  temperature,  and  consequently  if  the  tem- 
perature is  lowered  the  ability  to  hold  moisture  is  also  lowered,  and  the 
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moisture  is  drposited  upon  any  cold  surface  that  is  present,  and  the  atr 
passes  on  dry.  It  appears  to  the  wrilcr  ihat  the  cooling  air  might  be 
carried  with  advantage  below  the  figure  that  rules  in  the  British  Navy. — 
Naval  and  Military  Record. 

The  Inflammabiuty  of  Celluloid. — It  is  well  known  that  celluloid  is 
highly  inBammable  and  on  various  occasions  has  caused  loss  of  life  and 
property.  The  chemical  process  of  its  combustion  has  recently  been  studied 
by  Dr.  Panzer,  of  Vienna,  and  the  results  of  his  experiments  arc  of  great 
value  to  science  and  industry;  as  they  show  a  way  of  dealing  with  a  cellu- 
loid blaze.  This  substance  docs  not  ignite  spontaneously;  but  it  was 
found  that  after  extinguishing  the  flames  of  a  piece  of  burning  celluloid, 
decomposition  would  still  go  on,  and  would  continue  even  in  a  vessel 
filled  with  carbonic  acid  or  steam.  This  shows  that  atmospheric  oxygen 
is  not  necessary  for  decomposition:  that  a  fire  caused  by  celluloid  can 
only  with  difficulty  be  put  out  with  water,  and  that  ordinary  clicmical  fire 
extinguishers  are  useless.  The  flameless  combustion  starts  at  a  tempera- 
ture of  but  little  over  lOO  degrees  Cent.  (212  degrees  Fahr.)  so  that  the  de- 
composition may  be  started  by  a  flame  situated  quite  some  distance  away. 
The  white  vapors  resulting  from  the  combustion  form  an  explosive  mix- 
ture with  air.  To  extinguish  a  celluloid  blaze  in  a  building  is  a  most 
difficult  task,  if  not  impossible.  On  account  of  the  rapidly  spreading 
flames  and  the  excessive  heat  of  the  fumes  (nearly  750  degrees  Fahr.) 
the  seat  of  the  blaze  is  almost  inaccessible  to  the  fire  fighters.  Ignition 
and  gasification  of  celluloid  may  be  caused  by  an  open  flame  or  simply 
by  heat.  The  temperature  required  for  decomposition  lies  between  105 
to  185  degrees  Cent.  (221  to  .^65  degrees  Fahr.),  therefore  a  hot  stove  can 
cause  the  decomposition.  If  a  piece  of  celluloid  is  slowly  heated,  it  may 
be  oh.scrved  that  it  softens  at  first,  then  blisters  begin  to  appear  all  over 
and  suddenly  decomposition  sets  in,  sometimes  accompanied  by  flames. 
The  products  of  dissociation  consist  of  gases,  liquids  and  carbonaceous 
matter  The  colorless  gases  contain  carbon  monoxide  and  nitrogen  oxides 
and  arc  therefore  extremely  poisonous. — Chemiker  Zeitung. 

DiscTTRSinN  OF  THE  "  LrBEBTfe  *'  IN  THE  Frevch  Chauber. — Thc  ofBcial 
Liberie  inquiry  was  conducted  by  a  board  of  line  and  staff  officers  headed 
by  Rcar-Admiral  Gaschard.  a  highly  thoughl-of  officer,  whose  name  alone 
was  a  guarantee  of  wisdom  and  impartiality. 

This  board's  report  was  awaited  with  great  anxiety.  It  was  remarkable 
for  its  moderate  tone  and  clearness,  showed  the  efforts  made  in  search  of 
the  truth,  and  concluded  that  the  cause  was  the  spontaneous  burning  of  a 
cartridge  of  B  powder  in  one  of  the  forward  two  starboard  19  cm. 
magaiines. 

In  the  Chamber,  all  the  speakers,  with  the  exception  of  M.  Painlcvc, 
have  accepted  this.  Although  he  considers  this  cause  quite  probable,  yet 
lie  stilt  is  in  doubt,  and  refuses  to  attribute  only  to  the  powders  alone 
the  responsibility  of  the  disaster.  "You  know,"  he  states,  "that  this  is 
tlw  conclusion  of  the  board  of  inquiry,  and  T  must  say  that,  without  feel- 
vm  certain,  I  consider  this  explanation  as  the  most  reasonable."  M. 
pSntrW  is  by  no  means  certain  that  a  fire  had  not  started  from  some 
cause  in  the  19  cm.  magazines.  "  Everyone  recalls,"  he  states,  "the 
of  the  witnesses  at  the  inquiry,  I  am  not  very  sure  that  it  is  neces- 
1D  deviate  from  the  unlikely  theory  according  to  which  the  beginning 
o(  At  6rt  started  in  magazine  of  47  mm.  and  65  mm.  which  contained  the 
•Iteft  aaaittnitinn,  put  up  in  iSqS." 

W«  will  ciansider.  as  well  grounded,  the  doubt  expressed  by  M.  Pain- 
^1^  oa  ibe  particular  magazine  which  might  have  been  the  starting  point 
•tf  vka  acodraL 

T^  v«c4kt  ol  the  board  rests  on  a  lone  witness,  that  of  a  sailor  who 
^^4^  ^^  IW*T  deck,  and  who  heard  three  successive  explosions,  scpa- 
^MA  to  «i  ^fcvciable  interval:     "There  are  three  cartridges  of  the 
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same  pile  which  have  successively  explode^^l,"  concludes  the  board,  but  this 
finding  is  not  certain. 

But  tlie  question  of  knowing  in  what  condition  the  decomposing  powder 
grains  would  have  to  be  to  ignite  was  made  the  object,  in  1907,  at  the 
laboratory  central  of  Poudres  et  Salpcires,  of  experiments  which  led  to 
conclusion  that  a  proportion  of  decomposing  grains  in  the  charge  would 
not  imply  the  danger  of  ignition,  and  that  it  would  be  necessary  to  have 
dccompf^sition  in  bulk,  as  in  the  experiments  at  Versailles,  to  place  the 
powder  in  the  condition  for  spontaneous  ignition. 

These  experiments  tended  to  prove  that  the  presence  of  some  decom- 
posing grains  in  the  magazines  which  burned  the  Lihertc  would  not  he 
a  serious  presumption  in  favor  of  the  hypothesis  of  a  spontaneous  ignition. 

M.  Chautemps  knows  well  that  the  powders  have  been  made  without  any 
care;  but  he  believes  in  other  causes  of  the  disaster. 

We  would  not  have  had  the  disaster  of  the  Liberie  if  the  suspected 
magazines  had  not  contained  all  the  right  elements  for  making  a  huge 
tire  follow  an  explosion  of  50  seconds  of  the  powder  B :  it  is  a  big  fire,  a 
fire  of  wood,  and  of  paints,  which  in  19  minutes  caused  the  explosion  of 
the  shells 

In  the  Chamber,  M.  Anrir6  Lefevre,  whose  remarks  are  always  well 
considered  and  in  perfect  good  reason,  has  held  the  theory  that  our  war 
powder  well  made  is  good,  but  that,  like  all  powders  in  the  world,  it 
demands  careful  watching;  the  fioxvder  B.  of  which  he  accepts  the  spon- 
cous  ignition,  has  been,  in  tne  explosion  of  Libertd;  only  the  match 

tHne  the  fire  to  the  woodwork  and  the  paints;  the  flame.s  of  the  powder 

uld  have  been  powerless,   because  of  their  short  duration  and  of  the 

ss    of    shells,    to   bring  them   to   the   temperature   of    the   explosion    of 

Unite,  but  they  lighted  a  big  fire,  a  fire  of  wood  and  of  paint,  in  which 
the  shells  have  grown  hot,  following  the  words  of  M.  l^fevrc,  during 
20  minutes,  and  thus  the  shells  exploded. 

The  shells  arc  the  only  real  dangerous  element  to  the  safety  of  the 
vessel.  A  masadine  ought  not  to  contain  wood,  paint  or  shcUs. 

.  .  ,  The  experiments  at  Gavres  showed  the  need  for  the  separation  of 
the  shells,  of  the  exclusion  of  all  combustible  matter,  of  the  installation 
of  instantaneous  flooding  apparatus,  maintained  con^i^tantly  under  pressure, 
and  an  automatic  starting  device!  We  know  thai  the  disposal  of  the 
primers  or  of  ignition  charges  installed  in  the  cartridges  and  the  tanks 
render  more  and  more  probable  the  extending  of  the  fire  from  one  cartridge 
to  the  next!  And  we  keep,  nevertheless,  in  the  powder  magazines,  wood, 
paint  and  shells!  The  flooding  under  pressure,  the  flooding  automatic 
were  not  even  studied!     We  are  now  studying  them! 

The  true  responsibility  lies  in  the  conditions,  and  it  is  not  only  against 
the  spontaneous  combustion  thai  precautions  ought  to  be  taken;  the  most 
stable  powder  would  be  exploded  by  awkward  handling  of  the  cases,  fall, 
or  friction,  or  by  secondary  causes  of  which  we  have  seen  so  many  ex- 
amples, as  the  neighborhood  of  a  warm  bunker.  It  is  unfortunately  not 
illogical  to  think  longer  of  malevolence. 

When  the  necessary  precautions  have  been  taken  against  the  conse- 
quences of  a  sudden  ignition  and  against  the  existence  of  faulty  ammuni- 
tion, our  sailors  will  be  able  to  have  an  absolute  trust  in  the  worth  and 
the  security  of  the  fighting  implements  placed  at  their  disposal. — Trans- 
lated and  abbreviated  by  the  Editor  from  I,e  Monitcur  de  la  Flotte. 

The  necessity  for  removal  of  wood  and  paint  from  our  magazines  is 
here  again  emphasized. 

REsrtT  OF  "  T.iBERTfe"  Covrt-Mabttal- — The  court-martial,  presided 
over  by  Admiral  Jaureguiberry,  has  exonerated  from  all  blame  the  officers 
of  the  battleship  Ltberte,  in  connection  with  the  recent  disaster. 

Captain  Jaures  was  relieved  of  responsibility  because  of  his  absence 
from  the  ship  on  leave  at  the  lime,  and  the  court-martial  not  only  ac- 
quitted Lieutenants  Garnier  and  BigTion,  but  warmly  congratulated  them 
on  their  behavior  at  the  time  of  the  accident. 
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Lieutenant  Garnicr  was  temporarily  in  command  of  the  Liberia'  at  the 
time  of  the  explosion,  which  resulted  in  the  death  oi  235  men  and  serious 
injury  to  nearly  loa — Thf  Noiy. 

Armored  Ships  op  Not? — A  correspondent  suggests  that  even  as  the 
use  of  gunpowder  in  warfare  led  to  the  abandonment  of  suits  of  armor 
AS  a  protection  to  the  caparisoned  warriors  of  old,  the  all-big-gun  idea  in 
battleships  may  socm  lead  to  the  abandonment  of  the  custom  to  protect 
the  vital  parts  of  ships  of  the  line  with  armor  plating.  The  analogy  is  by 
no  means  as  irrelevant  as  it  may  appear  at  tirst  glance  and  deserves  more 
than  passing  notice,  being  based  upon  the  superiority  of  the  gun  over  the 
armor  plate.  From  the  lime  of  the  epoch-making  armored  French 
batteries  engaged  at  Kinburn  down  to  the  present  day  a  bitter  duel  has 
I'ecn  fought  between  the  gun  and  the  armor  plate.  Sometimes  the  armor 
plate  has  won,  but  always  the  gun  has  regained  the  mastery;  and  this 
mastery  over  the  armor  plate  obtains  today,  with  the  additional  factor 
that  for  its  given  weight  something  like  finality  has  been  reached  in  armor 
plate  resistance  and  the  big  guns  of  today  shoot  through  this  fmality  with 
tase.  The  135-inch  gun  mounted  on  the  King  George  I'  class  of 
British  battleships  throws  a  projectile  of  1250  pounds  in  weight  which  will 
pierce  14.4-inch  of  Krupp  cemented  armor  plate  at  7700  yards.  At  5400 
yards,  the  same  shell  will  pierce  16.3-inch  of  Krupp  plate  The  1582- 
uound  missile  of  a  14-inch  gun  will  pierce  15,6-inch  of  Krupp  plate  at 
7700  yards  and  17.3-inch  at  5400  yards.  The  igso-pound  shell  of  a  is-inch 
gnn  would  go  through  17.2-inch  of  plate  at  7700  yards  and  through  i8.<>- 
inch  at  5400  yards,  while  a  16-inch  weapon  firing  a  ^367-pound  shell  would 
penetrate  20.5-inch  of  armor  plate  at  5400  yards  and  iliS-inch  at  7700 
vards.  Of  course,  armor  will  keep  out  the  shells  of  the  secondary 
battery,  but  at  the  ranges  contemplated  for  future  warfare,  outside  of 
anti-torpedo  protection  the  secondary  armament  need  not  be  taken  into 
consideration.  At  the  rate  of  one  hit  per  minute,  which  may  be  con- 
fidently expected  of  well-trained  gunners,  it  is  inconceivable  that  any 
amount  of  armor  on  a  battleship  could  resist  the  terrific  impact  of  a  suc- 
cession of  shells  fired  by  a  ship  mounting,  say.  ten  i4inch  guns.  Outside 
of  the  economical  advantage  in  discarding  the  costly  armor  protection, 
how  could  an  unarmored  ship  of  the  line  be  built  with  olTensive  power 
superior  to  that  of  the  armor-plated  ships*  Simply  by  utilizing  the  5000 
tons  of  weight  and  the  two  and  a  half  million  dollars  thus  saved  to  in- 
crease the  speed  .ind  double  the  number  of  the  guns.  Imagine  a  battle- 
ship with  a  speed  of  40  knots  and  armed  with  twenty  16-inch  guns  firing 
projectiles  weighing  about  a  ton  apiece.  Such  a  ship  could  destroy  a 
squadron  of  present-day  battleships  by  reason  of  the  terrible  smashing 
)H)wrr  of  its  guns  and  its  ability  to  choose  its  own  range  and  outsteam 
and  uutmaneuvcr  its  o;>\^ont^^U.~Shipfi'*U*  Illustrated. 
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M.^RINE  ENGINEERING. 

Marine  Internal  Comuvstion  Enxines. — The  events  of  the  past  year 
all  go  to  show  what  a  keen  interest  has  now  been  aroused,  among  tcch- 
nic:il  men  at  all  events,  in  the  question  of  the  application  of  the  internal 
combustion  engine  to  ship  propulsion.  Nearly  every  scientific  institution 
which  could  by  any  means  consider  the  subject  as  within  the  scope  of  its 
proceedings  has  had  a  pa|>er  dealing  with  some  phase  of  the  question. 
This  may  be  taken  as  only  a  straw  which  shows  the  way  the  wind  is  blow- 
ing but  another  fjuite  unmistakable  indication  lies  in  the  great  number  of 
important  marine  engine  building  firms  which  it  now  appears  have  taken, 
or  are  contemplating  taking  out  licenses  to  build  marine  engines  of  the 
Diesel  type.  There  is,  on  the  other  hand,  very  little  in  volume — though 
much  in  interest — that  can  be  said  as  to  what  has  actually  been  accom- 
plished in  this  directitm  in  this  country  at  all  events;  though,  as  we  sug- 
gest, there  is  plenty  upon  which  we  can  build  hopes  for  the  future,  and 


I 


Professionai-  Notes. 


359 


F 


lese  proposals  should  come  to  fruition  in  the  early  part  of  this 
vcar.  wh<*n  wc  shall  Heal  with  them  as  they  deserve. 

Long  I'oyaees. — The  most  practical  event  of  the  year  in  this  connec- 
tion was,  to  our  mind,  the  putting  into  service  of  Diescl-cngined  tank  ship 
I'uUanus,  built  by  the  N'cdcrlandschc  Fabrick  of  Amsterdam  for  the 
Nederlandsche  Tndische  Tankstnomboot  Maatschaapij.  This  boat,  which 
»e  described  fully  in  January,  is,  it  will  be  remembered,  of  1900  tons  dis- 
placement, with  a  carrying  capacity  of  1000  tons,  and  is  titted  with  a  500 
horse-power  six-cylinder  four-cycle  Diesel  engine,  built  by  the  Ncder- 
laodsche  {''abriek.  After  some  six  months'  work  in  short  coasting  trips 
lo  ^in  experience  and  confidence,  she  made  a  Tp-day  run  to  Constanta, 
a  distance  of  just  over  3.300  miles,  on  a  consumption  of  ^.15  tons  of  oil 
per  24  hours  at  a  speed  of  about  y]4  knots.  So  successful  has  she  proved 
that  a  pair  of  ships  of  double  the  horse-power  arc  now  under  construc- 
tion for  the  same  owners  by  the  same  builders.  A  btRger  but  less  power- 
folly  engined  boat  is  the  Toiler,  built  by  Swan.  Hunter  and  Wigham 
Richardson,  Limited,  with  a  carrying  capacity  of  2500  ions,  and  fitted 
with  twin-screw  engines  of  350  combined  horse-power  of  the  two-cycle 
type,  built  by  the  Swedish  Diesel  Motor  Company,  of  Stockholm.  This 
boat  again  was  kept  to  short  trips  for  some  months,  hut  in  the  autumn 
took  to  herself  an  historic  interest  by  crossing  the  Atlantic,  and  is.  we 
tinderstand,  now  giving  satisfaction  in  regular  service  on  inland  water- 
ways. A  third  full-powered  Diesel-engined  ship  is  the  Italian  Romagna. 
which  was  put  on  to  the  Trieste.  Ravenna  and  Fiumc  service  late  in  the 
summer,  but  was  unfortunately  lost  in  one  of  the  November  gales.  This 
combined  passenger  and  cargo  ship  was  fitted  with  two  sets  of  400  horse- 
power Sulzer-Diesel  engines,  which  gave  her  a  speed  of  i-zVx  knots,  and 
she  was  described  in  our  issue  of  December  22.  The  result  of  the  inquiry 
which  is  now  being  held  as  to  the  cause  of  her  loss  will  be  awaited  with 
much  interest,  though  from  what  we  hear  we  do  not  gather  that  it  was  in 
any  way  due  to  failure  in  the  engine-room  department,  and  we  should  not 
be  surprised  to  hear  that  it  was  entirely  a  question  of  ship  and  cargo. 
Whatever  the  cause,  her  loss  is  greatly  to  be  regretted,  as  it  is  sure  to  give 
occasion  for  the  opponents  of  the  internal  combustion  engine  to  decry  this 
form  of  motive  power;  but  what  is  of  infinitely  more  importance,  the 
opportunity  of  gaining  valuable  experience,  which  is  so  particularly  neces- 
sary just  now.  has  been  lost. 

Auxiliary  Fn^mes. — Another  important  application  of  Diesel  engines 
was  to  the  four-masted  ship  Quex'illy.  constructed  for  French  owners, 
and  fitted  with  two  sets  of  300  horse-power  M.  A.  N.  engines  as  auxil- 
iaries. 7*his  ship  is  of  about  6000  tons  displacement,  and  will  undoubtedly 
be  the  forerunner  of  many  others  of  the  type ;  the  Diesel  engine  is  so 
peculiarly  suitable  as  an  auxiliary  even  today,  saving  towage  charges,  de- 
feating calms,  and  having  no  stand-by  losses,  while  its  want  of  proved 
reliability  is.  for  this  purpose,  no  disability,  as  even  if  deranged  for  any 
reason,  the  safety  of  the  ship  is  not  necessarily  imperilled  thereby. 

Suction  Gas  lingines — The  use  of  suction  gas  appears  to  have  made 
less  progress  than  was  at  one  time  expected,  the  leading  example  built 
during  the  year  being  the  Hohapfel  I.  a  ship  of  290  tons  gross  register, 
built  by  Eltringliam,  of  South  Shields,  for  the  Tlolzapfel  Syndicate.  She  is 
fitted  with  a  set  of  six-cylinder  r8o  horse-power  gas  engines,  by  K.  S. 
Hindley  &  Co..  of  Bourtnn.  which  transmit  their  power  at  450  revolutions 
per  minute  through  a  Frittinger  hydraulic  power  transformer  to  the  pro- 
peller, which  runs  at  a  more  reasonable  number  of  revolutions.  The  gas- 
producing  plant  was  supplied  by  the  Power  Gas  Corporation,  of  Stockton- 
on-Tees.  The  ship  has  made  a  number  of  coasting  voyages,  carrying  coal, 
iron,  etc,  the  consumption  var>ing  from  25  cwt.  to  ^^  cwt.  of  coal  for  the 
24  hours.  As  we  have  not  had  an  opportunity  of  making  a  trip  in  this 
boat,  we  are  unable  to  say  how  far  the  difficulties  in  connection  with  the 
variations  in  the  demand  on  the  producer  have  been  met.  The  only  other 
practical  example  of  the  use  of  suction  gas  which  we  have  come  across 
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during  the  year  was  the  Progress,  an  old  service  boat,  fitted  with  a  \\ 
cyh'nder  double-acting  iwo-cycle  gas  engine,  designed  by  Mr.  C.  H.  T. 
Alston,  which  wc  described  last  May.  Wc  expressed  admiration  for  this 
engine,  particularly  for  the  closeness  with  which  it  followed  ordinary 
steam-engine  practice,  for  the  compressed  air  governing  arrangement, 
and  the  simplicity  of  the  reversing  arrangement,  which  was  by  a  single 
lever  As  we  said  then,  it  was  only  experimental,  and  the  results  of  the 
experience  gained  with  it  have  not  yet  been  embodied  in  the  new  engine; 
but  this  wc  shall  hope  to  deal  with  later.  Two  or  three  small  installations 
of  suction  gas  have,  however,  been  carried  out  in  the  United  Slates.  For 
instance,  the  Mary  A.  Sharp,  of  66  feet  in  length,  has  been  in  regular  service 
in  Chesapeake  Bay;  she  is  luted  with  a  three-cylinder  75  brake  horse-power 
two-eycle  engine;  with  a  compression  pressure  which  is  claimed  to  be  135 
pounds  per  square  inch;  a  mean  effective  pressure  of  56.2  pounds  has  been 
obtained  at  300  revolutions  per  minute,  the  consumption  of  coal  being  about 
1.3  pound  per  indicated  horsepower  per  hour;  the  total  weight  of  the  plant 
is  said  to  be  205  pounds  per  brake  horse-power. 

Work  in  Hand. — With  regard  to  continental  marine  work  generally, 
apart  from  the  QueinUy,  the  Romagua,  and  innumerable  submarine  engines 
which  have  been  built  for  the  French,  German,  Italinn  and  other  govern- 
ments, there  is  not  a  great  deal  to  report  as  to  actual  results,  though,  as  will 
have  been  gathered  from  our  series  of  articles  in  December,  an  enormous 
amount  of  work  is  in  progress,  such  as  the  W oermann  liner,  which  Is  to 
have  twin-screw,  double-acting  engines  of  2400  combined  horse-power,  one 
set  built  bv  the  M.  A.  N.,  and  the  other  by  Messrs.  Blohm  &  Voss ;  the 
Hamburg-South  American  liner,  which  is  having  her  twin-screw  machinery 
built  by  Sulzer;  La  France,  a  huge  sailing  ship,  which  is  having  auxiliary 
engines  built  by  Schneider's;  the  oil-lank  iioo  horse-power  ships  being 
engined  by  the  Nedcrlandschc  Fabriek;  the  Selandia  and  her  sisters,  to 
have  twin-screw  Burmeister  &  Wain  engines  of  1250  horse-power  each, 
for  the  East  Asiatic  Oil  Company;  and  the  twin-screw  4Cioo-ton  oil  tankers 
for  the  German  Petroleum  Company,  which  are  to  have  engines  of  750 
lior-se-powcr  each,  built  by  Frerich  &  Co.  under  license  from  Professor 
Junker,  and  two  Q400-lon  ships  under  construction  by  the  same  builders 
with  3300  combined  horse-power  Junker  engines.  Truly  a  good  list, 
though  admittedly  very  incomplete,  hut  it  should  make  a  busy  year.  In 
this  country  interest  will  be  centered  on  the  800  horse-power  four-cylinder 
two-cycle  Cards- Wc.stgarth  engine  under  construction  by  Richardi^ons, 
Westgarth  &  Co.  for  a  300c>-ton  capacity  ship,  and  the  eight-cylinder  sets 
of  four-cycle  2500  combined  horse-power  engines  Iieing  built  by  Barclay, 
Curie  &  Co.  Something  definite  should  also  shortly  be  known  as  to  the 
Diesel-turbine  combination  which  is  on  order  for  destroyer  purposes  at 
Thornycroft's.  Nothing  will  probably  be  known  for  some  time  as  to  what 
Vickers  are  doing  on  a  large  .scale  for  cruiser  work,  nor  are  we  likely  to 
have  details  as  to  the  submarine  Diesel  engines  which  they  are  turning 
out,  but  much  has  been  and  is  being  done  in  this  direction,  details  of  which 
we  are  content  not  to  endeavor  to  make  capital  out  of. 

The  Line  nf  Progress.— So  much   for  history  and  anticipations:  let  us  ^ 
see  what  tendencies  are  indicated  by,  and  what  conclusions  can  be  drawn  M 
from,  such  knowledge  as  has  been  made  public.     Experience  has,  to  our  V 
mind,  clearly  proved  that,  as  was  only  to  be  expected,  the  internal  com- 
bustion engine  has  not  yet  reached  the  point  of  equivalent  reliability  with 
steam;  little  derangement*  have  occurred  and  are  to  be  expected  to  occur 
for  some   time   yet.   which   only   emphasize  the  demand   for  the   utmost 
accessibility  of  all  parts,  and  the  wisdom  of  the  pi:>licy  of   litting  twin- 
screws  in  all  open-sea  craft.    This  lattor  point,  also  for  the  present,  assists 
in  meeting  the   difficulty   as  to  the  smallness  of  the  power  units  which 
have  reached  a  commercial  basis.     As  regards  the  economy  or  otherwise 
of  the  internal   combustion  engine  ai  compared  with  that  of  the  steam 
engine,  we  must  admit  that  up  to  the  present  we  have  seen  no  figures  which 
can  be  considered  in  any  way  conclusive  one  way  or  the  other,  though  many 
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hav«  been  published,  all,  or  nearly  all.  based  not  upon  experience,  but  upon 
estimates,  in  which  the  personal  element  is  bound  to  have  an  undue  influence* 
as  is  indicated  by  the  fact  tliat  both  forms  of  power  have  been  proved  to 
the  satisfaction  of  their  supporters  to  be  the  most  economical.  Reliable 
figures  in  this  connection  should,  however,  he  obtained  when  the  Vurness 
boat  which  Richardsons,  Weslgarth  &  Co.  are  engining  has  been  at  work 
for  some  time,  as  she  is  similar  to  a  number  of  other  ships  fitted  with 
steatn  machinery  belonging  to  the  same  firm,  and  will  rtm  on  exactly  the 
«ainc  service,  so  that  the  comparison  will  be  an  exactly  fair  one  as  far  as 
running  costs  are  concerned,  and  a  figure  will  be  obtained  for  cost  of 
carriage  per  ton  per  mile,  which  is  the  conclusive  figure.  Even  thus,  how- 
ever, the  capital  charges  will  not  be  entirely  satisfactory,  as  the  first  cost 
of  the  Diesel  engine  is  bound  for  the  present  to  be  very  much  higher  than 
will  be  the  case  when  more  experience  has  been  gained  in  its  construction. 
Maintenance  and  fuel  charges,  too,  are  likely  to  decrease  considerably  for 
the  Diesel  engine  as  time  goes  on,  and  further  improvements  are  intro- 
duced, while  steam  is  getting  nearer  the  end  of  its  tether  in  this  direction. 

As  to  the  use  of  the  two-cycle  or  the  four-cycle  engine,  we  do  not  think 
jl  is  fair  to  say  that  the  advantage  has  been  proved  to  lie  definitely  with 

e  or  the  other,  though  the  majority  of  builders  apparently  prefer  the 

o-cycic — largely,  no  doubt,  on  account  of  the  lower  cost  per  horse- 
power and  the  larger  powers  which  can  be  built  with  present-day  knowl- 
sdgc  of  the  heat  difficulties.  As  to  general  features  of  design,  the  con- 
s  of  opinion  among  builders  is  almost  unanimous  in  favor  of  the 
head  type  of  engine  rather  than  the  trimk  piston,  except  for  naval 
ses.  where  weight  and  lack  of  head  room  call  for  the  latter.  How 
this   is   due   to  the   recognition  of  the   prejudice   which   undoubtedly 

ists  among  sea-going  engineers  in  favor  of  what  they  are  accustomed 
it  is  hard  to  say,  but  it  is  hardly  likely  that  mere  sentiment  would  be 
allowed  to  exert  a  great  influence  in  a  direction  which  leads  to  a  con- 
♦iderahly  more  expensive,  heavier  and  higher  type  of  engine,  and  we  are  of 
opinion  that  the  arguments  used  by  Mr.  J.  T.  Milton  in  his  paper  before 
the  In.stitulion  of  Naval  Architects  last  spring  are  sound,  and  are  the  real 
determining  factors :  at  the  same  time,  as  we  have  said  on  other  occasions, 
we  think  that  these  prejudices  are  worthy  of  the  closest  consideration. 

Reversing  and  Transmit  ting,. — With  regard  to  reversing,  we  think  that 
vhere  it  is  decided  that  the  best  method  of  going  astern  is  that  the  engine 
itself  shall  be  capable  of  being  started  and  run  in  either  direction,  com- 
pressed air  has  proved  itself  not  to  be  open  to  serious  defects  to  the  extent 
at  one  time  feared:  in  fact,  from  our  own  observations  of  numerous  cases, 
although  made  only  under  trial  trip  conditions,  it  would  certainly  appear 
very  fairly  to  meet  the  requirements  of  the  case.  Again,  however,  it  can 
hardly  be  said  as  yet  that  it  has  been  definitely  proved  that  a  reversing 
engine  is  the  best  method  of  going  astern  if  the  intermediate  stages — that 
is,  the  slow  and  very  slow  speeds — are  also  considered  as  a  part  of  the 
problem.  Certain  it  is,  that  this  is  a  factor  which  calls  for  very  early  and 
very  careful  attention  at  the  present  m'tment;  it  has  by  no  means  been 
satisfactorily  solved.  Various  transmission  systems,  such  as  the  Fottinger, 
Hele-Shaw,  and  Manly  Hydraulic,  the  Mavor  and  Coulson.  and  Durtnall 
electric,  and  others,  have  been  suggested  and  submitted  in  some  degree 
to  practical  tests.  They  arc  designed,  of  course,  to  give  not  only  the 
reverse,  but  any  intermediate  speed  from  maximum  to  zero,  while  the 
engine  continues  to  run  at  an  efficient  speed.  Such  tests  as  have  been 
made,  however,  have  not  been  so  arranged  as  to  give  full  scope  to  th€ 
possibilities  presented,  which  allow  of  the  motive  power  being  divided  into 
a  number  of  separate  units,  all  delivering  into  the  transmitter  or  trans- 
former, and  each  of  these  units  l>eing  run  at  all  times  at  approximately 
jts  maximum  efficiency,  one  or  more  of  the  units  being,  as  a  rule,  entirely 
stopped,  depending  on  the  amount  of  power  required  at  a  given  lime. 
VymW  some  such  experiments  have  been  carried  out,  allowing  for  loss  of 
efficiency  in  the  transmission  and  giving  credit  for  increased  efficiency  in 
propeller  and  motors,  any  argument  must  be  purely  hypothetical. 
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Deck  Auxiliaries,  Governing,  etc. — The   difficulty  of  driving    the 
auxiliaries  has  not  jct  been  satisfactorily  solved,  though  experiments  in 
the  use  of  exhaust  gases  for  producing  steam  in  a  donkey  boiler  are  about 
lo  be  made  in  more  than  one  case,  such  as  the  boats  under  construction  fl 
by  the  Nederlandsclie  Kabriek  and  the  Hamburg-South  American  boats;  ^| 
the  boiler  is  heated  by  an  oil  burner  when  in  port,  and  this  may  prove  to 
be  the  solution.    Certainly,  if  for  nothing  else,  it  looks  as  if  the  heating  of 
the  ships  would   force  steam  to  the  front  for  the  winches  and   whistle. 
With  regard  to  the  steering  gear,  we  have  already  mentioned  the  possi- 
bilities of  the  Hele-Shaw   hydraulic  electric  arrangement,  described  in  a 
laper  bcf<^re  the  Naval  Architects;  further  experience  which  is  now  being 
gained  with  this  gear  on  the  S,  S.  Arama  should  give  more  definite  indi- 
cation as  to  its  value.     Electric  lighting  would,  of  course,  be  obtained  by 
a  small  internal  combustion  engine.    Wnatcver  the  ultimate  solution  of  the 
whole  question  of  driving  the  auxiliaries,  a  solution  is  of  great  and  grow- 
ing  importance  in   view  of  the   increase  in  the  sizes   of  ships  to  which 
internal  combustion  engines  arc  being  fitted.     With  regard  to  governing, 
we  see  no  reason  to  depart  from  the  opinions  expressed  in  our  leader  of 
February  24  last  year,  though  the  matter  must  to  a  large  extent  remain  ^ 
one  of  opinion  till  such  time  as  actual  ocean  tests  have  been  made  withfl 
internal  combustion  engines  of  sufficiently  large  sire  to  enable  a  definite" 
conclusion  to  be  reached.    The  double-acting  engine  has  not  yet  received 
a  great  deal  of  attention ;  indeed,  it  may  be  said  that,  with  the  exception      . 
of  one  firm  on  the  Continent,  the  difficulties  involved  are  being  simply^ 
"funked."  and  yet   it  is  perfectly  obvious  that  it   must  come,     will   thcH 
superintending  engineer,   for  instance,  be  content  to  stand  idly  by   while 
there  exists  a  chance  of  nearly   halving   the  cost,  weight  and  space   per 
horse-power,    of    his    motive    power,    even    at    the    risk    of    some    initial 
mechanical  diffiailties. 

Finally,  as  to  the  possible  maximum  horse-power  which  can  be  obtained 
on  a  single  shaft  with  present- day  knowledge:  though  a  single  engine  of 
1250  horse-power  has  actually  run  and  given  its  power,  while  one  of  2000 
horse-power  is  under  conslruelion,  and  though  rumor  says  that  a  three- ^1 
cylinder  engine  of  6000  horse  power  has  run  and  nm  well,  it  is,  in  our^| 
opinion,  hardly  probable  that  an  order  for  a  reversible  marine  engine  of 
more  than  500  horse-power  per  cylinder  could  be  placed  today  as  a  com- 
mercial proposition,  and  under  any  sort  of  guarantee  that  the  superintend* 
ing  engineer  might  reasonably  ask  for. — The  Eugineer. 


TyrMLiovMV.srs  is  Marine  Propulsion. — In  reviewing  the  progress  of] 
marine  engineering  in  the  course  of  his  presidential  address  at  the 
Cleveland  Institute  of  Engineers,  Mr.  M.  Stonewall  Jackson  had  naturally 
something  to  say  regarding  the  internal  combustion  engine,  particularly 
as  his  firm,  Messrs.  Kichardsons.  Weslgarth  &  Co.,  Limited,  arc  manu 
facturing  engines  of  the  Diesel  type  of  1000  horse-power  for  a  320O- 
lon  vessel.  lie  stated  that  although  the  weight  of  furl  used  will  be 
60  per  cent  less,  the  cost  will  be  about  the  same ;  but  the  saving  in 
weight  of  fuel  carried  on  a  30-day  voyage  will  be  about  270  tuns,  and 
to  this  extent  the  vessel,  on  the  same  draft  and  displacement,  will  havefl 
increased  cargo  capacity.  In  addition,  there  will  be  the  saving  in  wei^ht^ 
of  the  machinery,  bunkers,  etc.,  equal  to  about  70  tons,  and  a  reduction 
is  the  engine-room  staff  equivalent  to  about  £150  per  annum.  These 
estimates  naturally  justify  a  wider  consideration,  if  not  a  more  liberal 
atticndc.  on  the  part  of  builders  and  owners  as  to  the  potentialities 
ol  the  STitem.  .Vt  the  prrscnl  time  there  arc  two  sea-going  vessels  in 
with  cnide-oil  engines.  One  is  the  Vulcanus,  with  a  cargo 
oi  laoo  tuns  on  a  lo-foot  2-inch  draft,  built  at  Amsterdam,  and 
a  six-O'^in'I^^'  four-cycle,  single-acting  engine  of  500  brake 
[ben  mnning  at  180  revolutions  per  minute.  On  a  voyage 
to  Stockliolr.i.  a  distance  of  735  nautical  miles,  the  time 
fofly  Udcn  with  1000  tons  of  cargo,  was  100  hours,  the 
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maximum  spc«d  being  8lS  knots,  and  the  consumption  l  ton  of  crude  oil 
per  lOO  miles.    The  estimated  saving  over  coal  and  steam  engines  is  given 
its  so  per  cent,  without  taking  into  consideration  the  reduction  in  ftersonncl 
charges  and  the  increase  in  cargo  capacity.    The  other  vessel  is  the  Toiler, 
Init  by  Messrs    Swan,  Hunter  and  Wigham  Richardson,  Limited,  of  2650 
tons  cargo  capacity  on  a  14-foot  draft.    She  has  two  Diesel  engines,  each 
of   180  brake  horse-power,  built  by  a  Swedish  firm.    The  results  given  by 
Mr    Jack.son  in  this  case  app!>  to  the  first  voyage  from  the  Tyne  to  Calais. 
^rhcn  tlie  speed  was  644  knots,  and  the  consumption  \H  tons  of  Texas  oil 
per  24  hours,  equal  to  a  consumption  of  about  6d.  per  mile  run  with  a  full 
car^o  of  2700  tons.    There  aic  also  a  large  number  of  small  vessels  in 
use.  all  establishing  the  practicability  of  the  system,  while  twelve  sea-going 
vessels  are  now  bein^  huilt  to  be  propelled  with  oil  engines.     Some  data 
vrerc  also  given  rclatmg  to  the  application  of  coal-g:as  engines — notably  in 
the   Hoisapfei  /.  a  vessel  \20  feet  long,  carrying  joo  tons  on  a  draft  of 
10   feet.     This  vessel,  which  has  two  producers,  each  of  loo  horse-power 
capacity,  and  an  engine  with  Fottingcr  reversing  gear,  attained  a  speed  of 
yVx    knots.     The   actual   consumption  of   fuel   in   the   first  seven   voyages 
varied  from  2^,  cwt.  to  53  cwt    of  coal  per  twenty-four  hours  when  the 
vessel  was  carrying  cargo  varying  from  242  to  340  ions.    The  initial  cost 
of   the  engines  and  plant  is  slightly  in  excess  of  that  for  steam  engines 
and   boilers,  but  the  saving  in  fuel — given  as  from  40  per  cent  to  60  per 
cent — compensates  for  the  additional  prime  cost.    The  vessel  uses  anthra- 
cite coal  in  her  producer,  but  many  engineers  are  working  at  the  problem 
of   desijfning  a  producer  which  will  use  ordinary  bituminous  coal  without 
ibe  necessity  of  a  gas-scrubbing  plant.    Ii  is  understood  that  Mr.  Holzapfel 
proposes  to  construct  a   new   vessel  of  large  size  utilizing  the  experience 
already  gained  in  practice     Mr.  Jackson  had  much  to  say  also  in  favor  of 
Ae  use  of  liquid  fuel  in  marine  boilers,  and  gave  the  increase  in  calorific 
value  as  75  per  cent  in  weight  over  coal.    Generally,  the  address  contained 
much   information  regarding  recent   developments,  notably  in  connection 
irith  the  condenser  problem. — The  Engineer. 

M^RiNr  Oil  Ekoines  or  Turbines:  A  Comparison. — A  recent  an- 
nouncement in  the  various  papers,  to  the  effect  that  a  torpedo-boat  de- 
stroyer, presumably  of  some  20.000  shaft  horse-power,  is  now  building, 
and  is  to  be  fitted  with  a  combination  of  steam  turbines  and  reciprocating 
oil  engines  of  the  Diesel  type,  marks  what  is  decidedly  a  new  stage  in  the 
cievelopmcnl  of  the  marine  engine  for  high-speed  work. 

The  ^feam  turbine  and  the  heavy  oil  engine  are  progressing  together, 
and  each  has  been  developing  on  its  own  lines  for  a  not  very  different 
length  of  time.  Undoubtedly  the  turbine  has  supplanted  the  reciprocating 
steam  engine  for  high-speed  work,  and  it  is  quite  possible  that  in  the  near 
future  its  sphere  of  utility  will  be  extended  to  even  the  slow-going  tramp 
stc/trners. 

The  two  predominant  questions  which  are  now  arising  are: 

(il  Can  the  development  of  the  Diesel  marine  engine  proceed  to  such 
an  extent  as  to  supplant  the  turbine  in  its  present  premier  position  for 
larKe  and  high-powered  installations — e.  g.,  liners  and  warships? 

(2)  Can  it  (starting,  as  it  docs,  on  practically  equal  terms)  outstrip 
the  turbine  in  the  race  for  popularity  in  the  future  problem  of  the  pro- 
pulsion of  merchant  vessels? 

Then  years  ago  the  marine  reciprocating  steam  engine  had  passed  through 
such  stages  of  evolution  as  to  be  regarded,  to  all  appearances,  as  nearly 
as  perfect  a  piece  of  mechanism  as  was  possible  to  produce.  With  the  ex- 
ception of  details,  the  chief  .strides  seem  to  have  been  made  in  its  infancy. 
TTic  rise  of  pressure  from  slightly  above  the  atmosphere  to  200  pounds 
per  square  inch,  and  sometimes  even  higher,  and  consequent  on  this  the 
recognition  of  the  higher  efficiency  to  be  gained  by  utih'zing  to  a  higher 
degree  the  e.Kpansive  property  of  the  steam  in  the  compound  and  triple- 
expansion  engines,  all  took  place  within  a  comparatively  short  space  of 
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lime.  Concurrently  with  this  development  was  the  natural  and  necessary 
evolution  of  the  boiler,  from  the  old,  flat-sided  iron  boxes  of  the  "atmos- 
pheric" period  to  the  modern  cylindrical  boiler,  and,  last  of  all,  to  that 
marvel  of  lightness  and  strength,  the  water-tul>e  boiler. 

During  the  last  ten  or  fifteen  years  the  development  of  the  water-tube 
boiler  has  been  accompanied  by  the  surprising  and  extraordinary  evolu- 
tion of  the  turbine,  and  as  far  hack  as  IQ04  it  was  easily  seen  that,  as  far 
as  high  speeds  were  concerned,  the  reciprocating  engine  was  doomed.  ^h 

A  few  of  the  reasons  of  the  success  of  the  turbine  may  be  noted  for  '^M 
purposes  of  comparison:  (I)  Its  extreme  simplicity  and  the  absence  of  ™ 
working  parts.  (11)  It  deals  with  steam  at  a  far  lower  pressure  than  is 
possible  in  a  "steam  engine"  (III)  There  is  a  considerable  economy  at 
high  speeds.  (IV)  Its  lightness  and  the  comparatively  small  space  occu- 
pied. (V)  The  initial  pressure  is  comparatively  low  (170  pounds  per 
square  inch).  (VI)  Smaller  staff  required  than  for  an  equally  powerful 
set  of  reciprocating  engines  (VII)  Absence  of  vibration,  and  the  pres- 
ence of  water  is  not  likely  to  have  such  an  injurious  effect  as  is  the  case 
in  an  ordinary  steam  cylinder. 

There  arc,  of  course,  against  this,  certain  disadvantages,  the  chief  of 
which  are:  (a)  Loss  of  economy  at  low  powers  and  the  consequent  in- 
troduction of  cruising  turbines,  (b)  Inability  to  go  "astern"  and  the 
consequent  introduction  of  separate  astern  turbines,  (c)  The  necessity 
for  a  considerable  increase  in  the  capacities  of  various  auxiliary  engines 
lo  obtain  the  necessary  high  vacua,  (d)  With  direct-coupled  turbines  and 
propellers  the  propeller  speed  is  too  high,  and  the  turbine  speed  too  low, 
for  each  to  be  working  in  the  most  efficient  way. 

An  observation  of  an  Entropy  diagram  of  a  set  of  reciprocating  engines 
reveals  the  fact  that  the  high-pressure  cylinder  is  very  efficient,  whilst, 
owing  to  the  limited  expansion,  the  efficiency  of  the  low-pressure  cylinder 
shows  a  lamentable  falling  off. 

On  the  other  hand,  owing  to  short  blade  heights  and  comparatively  large 
leakage  past  the  blade  tips,  a  turbine  somewhat  lacks  in  efficiency  at  the 
high-pressure  end,  but  on  account  of  the  very  complete  expansion  of  the  ^t 
steam,  the  low-pressure  turbint  is  extremely  economical.  ^| 

Some  distinct  advantage  may  therefore  be  obtained  in  the  matter  of      ' 
economy  by  using  a  high-pres&urc  reciprocating  engine  in  conjunction  with 
a  low-pressure  turbine.    This  method  has  been  employed  with  success  in 
several  cases. 

Realizing  the  importance  of  improving  the  performance  of  the  horse- 
power end  of  the  reaction  turbine.  Parsons  has  now  introduced  an  im- 
pulse stage,  instead  of  the  first  reaction  stage,  with  the  advantage  that  a 
considerable  drop  of  pressure  takes  place  in  the  nozzles,  followed  by  con- 
stant pressure  through  the  stage  nf  impulse  blading,  with  little,  or  no 
tip  leakage.  This  also  enables  the  Parsons*  turbine  to  cope  with  the  coming 
demand  for  a  moderate  superheat. 


In  addition  lo  this,  an  inspection  of  patent  specifications  will  show  that 

is  perhaps   the  best  ex- 
ample, is  undergoing  considerable  modification.     In  this  turbine  the  last 


the  "impulse"  turbine,  of  which  the  "Curtis"  is  perhaps   the  best  cx- 


or  low-pressure  nozzle  stages  have  been  done  away  with  and  a  "  drum  " 
stage  substituted  It  is  claimed  that  this  "drum"  stage  is  still  a  series 
of  impulse  stages,  the  fixed  blades  acting  as  nozzles.  This  is.  however, 
doubtful,  and  it  is  quite  possible  that  under  the  somewhat  problematical 
condition  of  the  low-pressure  steam,  the  action  is  similar  to  that  in  a^ 
reaction  turbine.  -^ 

Thus  with  the  Parsons*  turbine  modifying  its  horse-power  end  of  the 
"Curtis"  form,  and  the  Cut^is  turbine  modifying  its  low-pressure  end  to 
the  "Parsons"  form,  it  seems  to  point  that  in  the  near  future  the  two 
types  will  merge  and  produce  a  "  standard  "  marine  turbine,  the  horse- 
power being  of  the  "  impulse"  and  the  low  pressure  being  of  the  reaction 
type. 
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Lootcrng"  ahead,  wc  will  assntne  such  :i  "  stanilard  "  turhine  fitted  in  a 

rjfc  ¥hi|j  such  as  a  lintr  or  hatilcship.  Can  such  an  installation  be  beaten 
an  *'«iil  engine?"    As  regards  economy  "  Ves."  but  as  a  practical  fitting 

No."  and  for  the  same  reason  that  such  vessels  still  burn  coal.  There  is 
not  enough  oil  fuel  available. 

Now  hirn  to  small,  fast-running:  craft,  which  can  burn  oil  fuel  alone. 
It  is  more  difficult  to  give  a  direct  answer,  owing  tn  the  greater  thermal 
efficiency  of  the  Diesel  engine.  Still,  no  simpfer  or  more  easily  managed 
mstallment  can  at  present  be  imagined  than  one  consisting  of  a  set  of 
'*  standard  *'  turbines  supplied  with  steam  from  oil-fired  boilers.  The 
question  of  auxiliaries  is  also  of  paramount  imp')rtance. 

However,  in  both  the  above  cases — i.  t*..  the  large  ship  burning  coal  and 
ofl,  and  the  small  ship  burning  nil  alone — the  introduction  of  an  oil  engine 
to  the  propelling  machinery  appears  to  have  considerable  advantages, 
especially  in  the  matter  of  '  asti-rn  "  wnrking,  and  the  development  of 
slcam  generation  for  low  pressure  turbines,  by  means  of  the  exhaust  gases, 
wotild  be  watched  with  interest. 

Coming  now  10  the  merchant  class  of  steamer,  having  few  auxiliaries, 
here  the  oil  engine  should  have  an  exceptionally  profitable  field  to  work,  as 
all  the  elements  for  success  are  present  with  the  exception  of  cost  of  fuel, 
TTiese  elements  are: 

Ctt    High  thermal  efficiency 

(2)  The  question  of  weight  is  not  of  great  importance. 

^3>   Greater  radius  of  action  or  increased  cargo  capacity. 

^4>  We  have  an  engine  running  at  a  low  speed  of  revolution,  thus 
securing  both  an  engine  and  a  propeller,  each  running  at  a  speed  con- 
ducive  to    high    efficiency,    without    the    nhviotis    disadvantages    of    intcr- 

cdiate  gearing,  whether  spur  gearing,  hydraulic  nr  electrical.    In  such  a 

ip  the  steam  necessary  for  the  production  of  fresh  water,  etc..  could 
quite  easily  be  generated  by  the  wa^-te  heat  in  the  exhaust. 

In  conclusion,  it  is  perhaps  unnecessary  to  add  that  the  mechanism  to 
which  all  engineers  are  looking  forwnrd.  hut  which  seems  still  in  the  far 
distance,  is  the  gas  or  oil  turbine — .UariHf  lingifiecring  and  Naval 
ArchiUct. 

Growth  in  Size  of  thr  T'-'riuvk.— The  application  of  the  turbine  to 
marine  propellers  commenced  in  i8g7.  at  a  period  when  the  efficiency  of 
the  new  prime  mover  had  been  well  established.  The  famous  little  Tiir- 
frtni'a  of  1S07.  roo  feet  in  length,  which  was  driven  at  32  75  knots  by  tur- 
bines of  2j(no  horse-power,  showed  a  steam  consumption  per  shaft  horse- 
|K>wer  per  hour,  for  all  purposes,  of  T.;  pounds.  In  1005  the  cruiser 
Aftfthyst  was  driven  by  turbines  of  14.000  horse-power  at  a  speed  of 
3.6.^  knots,  with  a  steam  consumption  of  t66  pounds  per  shaft  horsc- 
wcr  per  hour  for  all  purposes,  and  in  TQ07  the  Maurctatiia  and  Lust- 
tania.  with  turbines  of  74,000  horsepower,  made  26  knots,  with  a  steam 
consumption,  for  all  purposes,  of  (4.4  pounds  per  shaft  horse-power. — 
Scientific  American. 


The  Carels  Diksel  M-%rine  Engine.— This  oil  engine  has  been  brought 
tn  its  present  sound  and  reliable  design  by  Messrs.  Carels  Freres.  of 
Ghent,  after  several  years  of  scientific  investigation  and  practical  experi- 
ment. It  IS  of  the  two-stroke  single-acting  type,  and  is  capable  of  burning 
the  heaviest  oils  on  an  economical  consumption. 

The  engine  resembles  closely  in  general  appearance  the  standard  form 
of  mercantile  marine  steam  engine;  indeed,  Ihe  lower  parts  may  be  said 
|o  be  identical  with  the  same,  and  therefore  need  no  description.  The 
cylinders  also  resemble  thoss  of  a  steam  engine  in  the  manner  in  which 
ihe^'  arc  carried  on  the  columns,  and  in  having  the  inner  barrel  or  liner 
a  separate  casting  inserted  into  the  outer  barrel  <ir  jacket.  Near  the 
bottom  of  the  liner  there  is  a  series  of  circumferential  ports,  matching 
corresponding  ports  of   the  jacket   casting,   which   open   into  a  belt  sur- 
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roundinR  the  cylinder.  On  this  heft  a  branch  or  facing  is  formed,  to  which 
is  bolted  the  exhaust  mnin.  ihc  whole  being  designed  to  provide  the  freest 
possible  exit  for  the  products  of  combustion.  As  a  precaution  aRainst 
any  possible  leakage  of  exhaust  ^as  past  the  piston  into  the  engine-room, 
a  stufhng-box.  packed  with  mclallic  rings,  is  titled  at  the  bottom  end  of  the 
liner.  A  lantern-ring  in  the  middle  of  this  stuffing-box  cummunlcates 
with  a  circular  chamber  connected  to  the  suction  of  the  scavenging  pump, 
by  which  rncans  any  escape  of  exhaust  gas  into  the  engine-room  is  ren- 
dered practically  impossible. 

The  piston  itself  is  packed  with  spring  rings  of  the  Ramshottom  type, 
and  is  water  cooled,  the  water  being  circulated  through  the  hollow  piston 
rod  by  means  of  walkinfj;  pipes,  or  by  a  pump  worked  from  the  cross- 
head.  Ample  water-cooling  spaces  are  provided  between  the  liner  and 
jacket  of  the  cylinder,  the  water  being  introduced  at  the  buttom  and  dis- 
charged at  the  top  into  the  cylinder  cover.  This  cover  is  a  strong  jacketed 
casting,  jointed  and  bolted  to  the  cylinder  in  the  usual  manner,  and  carry- 
ing all  the  valves  necessary  for  the  operation  of  the  cycle.  In  each  cover 
there  are  four  scavenging  valves,  which  open  simultaneously  and  admit 
a  column  of  air,  which  effectually  clears  out  the  residue  products  of  com- 
bustion. The  fuel-oil  injection  valve  is  placed  in  the  center  of  the  cover, 
and  in  front  of  this  is  the  air  starting  valve,  while  at  the  back  there  is  a 
spring-loaded  relief  valve.  The  various  valves  arc  operated  through  levers 
actuated  by  cams  carried  on  a  shaft,  wliich  is  supported  by  bearings 
bracketed  to  the  cylinder  jacket.  The  drive  to  this  cam  shaft  is  trans- 
mitted from  the  crank  shaft  by  means  of  a  vertical  shaft  and  spiral  gear 
wheels  at  the  center  of  the  engine. 

The  high-pressure  air  for  injection  of  the  fuel  oil  is  obtained  from  a 
multiple-stage  air-compressor  coupled  to  the  forward  end  of  the  main 
crank  shaft.  The  scavenging  and  injection  air  discharges  are  distributed 
to  the  cylinders  by  suitable  mains.  The  fuel-oil  measuring  pumps  are 
driven  by  the  cam  shaft,  and  one  pump  is  provided  for  each  cylinder. 
The  quantity  of  oil  discharged  can  be  regulated  by  hand  from  the  start- 
ing platform,  while  an  independent  governor  control  is  also  provided. 
The  circulating  water  pump  is  conveniently  driven  by  the  levers  operating 
the  scavenging  pumps,  which  in  addition,  arc  utilized  for  working  the 
hilge  and  sanitary  pumps,  as  in  accepted  steam  practice.  Lubrication  is 
by  gravity  or  ring,  except  to  ihc  pistons,  for  which  a  forced  system  is 
provided,  the  pressure  being  maintained  by  a  pump. 

Coming  now  to  the  method  of  operating  and  controlling  the  engine,  the 
following  description  will  en?ble  this  to  l»e  understood:  The  cams  for 
operating  the  scavenging  valves  are  of  symmetrical  form,  and  can  be  set 
to  the  correct  position  for  ahead  or  astern  running  by  altering  the  angular 
relationship  of  the  cam  and  crank  shafts.  The  partial  rotation  of  the 
cam  shaft  required  to  bring  this  about  is  effected  by  raising  or  lowering 
the  vertical  driving  shaft,  which,  by  engagement  of  the  spiral  gear  wheels, 
causes  the  cam  shaft  to  revolve  through  the  desired  angle,  the  crank  shaft, 
of  course,  remaining  stalionan*.  The  movement  of  the  vertical  shaft  is 
produced  by  a  servo-motor  operating  through  a  rack  and  pinion  and  con- 
necting rod  coupled  to  a  lever  embracing  a  sleeve,  on  the  vertical  shaft. 
the  whole  arrangement  being  such  that  in  either  extreme  position  the  gear 
is  practically  self  locking.  The  piston  of  the  servo-motor  is  operated  by 
compressed  air.  and  smoothness  of  action  is  ensured  by  the  addition  of 
an  oil-brake  cylinder. 

The  cams  for  the  fuel  m|ection  and  air  starting  valves  of  each  cylinder 
are  in  duplicate,  there  being  one  set  for  ahead  and  one  set  for  astern 
running  By  means  of  a  special  auxiliary  or  maneuvering  shaft,  parallel 
with  and  adjacent  to  the  cam  shaft,  the  rollers  of  the  valve  levers  are 
brought  into  contact  with  the  appropriate  cams  in  the  following  manner 
(assuming  the  enf^ine  is  about  to  t>e  started  in  the  astern  direction  after 
liavinK  been  runnmg  ahead).  In  the  "stop"  position  of  the  maneuvering 
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liavmg  t>een  runnmg 

gear  the  rollers  arc  all  clear  of  the  cams. 


Thus  the  maneuvering  shaft  is 
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frer  to  slide  axially  in  order  to  bring  the  rollers  opposite  the  astern  cams. 
This  longitudinal  movement  is  effected  by  the  servo-motor  at  the  same 
traie  as  the  cam  shaft  is  rotated.  The  maneuvering:  shaft  is  then  rotated 
hy  means  of  a  (feared  hand  wheel,  thereby  causing  the  rollers  to  be  brousht 
inio  contact  with  the  cams. 

The  details  of  the  mechanism  cannot  conveniently  be  described  without 
fuller  drawings,  but  it  may  be  said  that  by  the  interposition  of  specially 
shaped  auxiliarj"  cams  on  the  maneuvering  shaft  the  air  starting  valves 
on  all  cyhndcrs  are  first  brought  into  action  and  then  gradually  cut  out 
and  the  fuel-injection  valves  switched  in.  all  this  being  effected  bv  turning 
a  hand  wheel  at  the  starting  platform.  This  same  maneuvering  shaft 
brings  the  measuring  pumps  into  action  at  the  appropriate  times,  and, 
finally,  when  the  engine  is  set  to  "  full  speed  "  position,  cuts  off  the  air 
supply  to  the  starting  valves  through  a  regulating  valve  on  the  main,  thus 
preventing  any  possible  leakage. 

The  control  mechanism  on  the  starting  platform  is  arranged  as  follows: 
The  larger  and  lower  of  the  two  vertical  hand  wheels  is  the  hand  re- 
versing gear,  which  takes  the  place  of  the  servo-motor  should  this  be  out 
of  action.  Below  this  wheel  the  air  cylinder  of  the  servo-motor  can  be 
distinguished,  while  above  it  is  the  maneuvering  hand  wheel.  The  vertical 
id  lever  carried  on  the  maneuvering  wheel  bracket  operates  a  cock 
kdmitting  air  to  the  servo-motor.  By  the  manipulation  of  this  lever  and 
id  wheel  the  engine  can  be  started,  stopped,  and  reversed  at  pleasure. 

ic  small  hand  wheel,  in  an  inclined  position  above  the  maneuvering 
'heel,  sets  the  governor  for  the  desired  speed  of  engine,  while  the  quad- 
int  and  lever  immediately  undcrnea!h  provide  an  independent  hand  ad- 
lustment  01   the  measuring  pumps.     All  the  essential  controls  are  inter- 

:ked.  so  that  it  is   impossible  to  operate  them  in  any  but  the  correct 

[uencc  when  stopping  and  rtvcrstng.^Engineering. 

Euxmic  PnopcLsioN  of  Ships. — At  a  joint  meeting  of  the  Boston 
Society  of  Civil  Rngineers  and  the  Boston  sections  of  the  American  In- 
stitute of  Electrical  Engineers  and  the  American  Society  of  Mechanical 
Engineers  held  on  December  20,  Mr.  W.  L.  R.  Emmet,  of  the  General 
FJcctric  Company.  Schenectady,  N.  Y.,  delivered  an  illustrated  lecture  upon 
Ihe  electric  propulsion  of  ships.  The  speaker  reiterated  his  well-known 
iricws  upon  the  subject  and  emphasized  the  importance  of  securing  trial 
Installations  in  large  ships,  which  offer  the  most  attractive  savings  under 
operation  by  electric  motors.  The  general  advantages  of  the  motor  drive 
for  high-powered  propellers  were  reviewed,  including  a  substantial  re- 
duction in  the  strains  upon  shafts,  certainty  of  decreased  fuel  consump- 
tion through  increase  in  prime-mover  efficiency,  extension  of  cruising 
radius  and  diminution  in  the  weiglit  of  boilers,  machinery  and  fuel  to  be 
carried. 

Mr.  Emmet  contended  that  the  engineering  problem  of  ship  propulsion 
by  electric  motors  supplied  with  energy  from  turbo-generators  is  beset 
by  no  serious  difficulties.  The  conservatism  of  large  ship  builders  and 
governmental  officers  appears  to  be  the  chief  obstacle  to  the  early  appli- 
ciation  of  a  representntive  electrical  installation  on  the  large  scale  neces- 
sary for  a  striking  demonstration  of  economy.  It  appears  certain  that 
when  such  an  installation  is  made  it  will  he  done  at  a  great  decrease  in 
initial  cost  as  well  as  accompanied  by  radical  reductions  in  operating  ex- 
pense. After  several  years  of  sustained  effort  permission  has  been  secured 
from  the  United  States  Government  to  equip  the  20,000-ton  collier  Jupiter 
with  electrical  propulsion  machinery,  and.  although  delays  are  being  ex- 
perienced on  account  of  the  scarcity  of  suitable  labor,  the  construction  of 
the  ship  is  now  under  way  at  the  Mare  Island  Navy  Yard.  The  Jupiter 
will  be  equipped  with  7000  horse- power  in  induction-motor  propeller 
drives,  the  speed  of  the  vessel  being  14  knots.  The  equipment  will  weigh 
only  145  tons  and  will  be  located  practically  on  the  ships  bottom  It  is  ex- 
pected that  power  will  be  delivered  at  the  shaft  with  a  steam  consumption 
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of  12  pounds  p^r  horse-power  hour.  It  will  be  impossible  for  tl 
generator  to  deliver  much  more  current  upon  short-circuit  than  the  full- 
load  current  of  the  propeller  motors.  The  apparatus  is  simple  in  the  ex- 
treme. The  turbine  speed  will  be  about  2000  revolutions  jwr  minute,  which 
is  high  enough  to  enable  the  full  economy  of  the  turbine  to  he  rcalircd. 

Taking  up  the  jjroblem  of  direct  propeller  driving  of  turbines,  Mr. 
Emmet  said  that  this  involves  speeds  below  the  most  efficient  range  of  the 
prime  movers,  resulting  in  a  grreat  increase  in  size  and  cost,  as  well  as  a 
larRcr  fuel  consumption.  The  mechanical  difficulties  of  driving  propellers 
of  large  ships  through  gearing  arc  very  serious.  In  very  small  vessels  gear 
drives  may  be  reasonably  successful,  but  in  meeting  the  power  demands 
of  battleships  and  trans-Atlantic  liners  the  gearing  problem  is  one  of 
almost  insuperable  difficulty.  High  turbine  speed  is  the  secret  of  eco- 
nomical operation,  and  this  can  only  he  positively  secured  under  present 
conditions  by  the  electric  motor  drive.  The  weight  of  the  6800  horse- 
power triple- expansion  engines  of  the  similar  collier  Cycloids  is  335  tons, 
or  more  than  twice  the  weight  of  the  propulsive  equipment  of  the  /uf*ilrr. 
and  the  steam  consumption  of  the  former  is  probably  about  14^0  pounds 
per  shaft  horse-power  hour,  or  ncarlv  21  per  cent  more  than  is  expected 
in  the  case  of  the  electrically  driven  ship.  For  the  same  power  the  JupiUr 
turbine  will  weigh  but  one-tenth  that  of  the  direct-connected  proi^cller 
turbines  used  on  the  Lusiiania  The  latter  deliver  30,000  horse-power  anrl 
are  obliged  to  run  at  the  low  speed  of  iSo  revolutions  per  minute,  which 
prohibits  securing  the  legitimate  economy  of  this  type  of  prime  mover. 

The  speaker  showed  that  the  electrical  equipment  of  a  17.000  horse- 
power liner  built  to  run  at  17.5  knots  would  save  the  owner  $20,000  a  year 
in  fuel  alone,  without  allowinjr  for  any  reduction  in  boiler  weight.  In 
the  trans-.^tlantic  service  this  would  enable  the  vessel  to  carry  900  tons 
additional  cargo.  The  estimated  steam  consumptions  were  14^*  pounds 
with  quadruple-expansion  engines  and  11  pounds  with  the  turbo-electric 
drive.  The  cost  of  installing  the  latter  would  be  at  least  $50,000  less  than 
the  bare  expense  of  the  engine*  The  labor  cost  of  operating  large  marine 
engines  is  also  far  greater  than  the  expense  of  handling  the  turbo-electric 
equipment  So  great  is  the  fuel  saving  possible  with  the  electric  drive 
that  it  is  estimated  that  the  battleship  Wyoming,  if  electrically  propelled 
could  travel  at  cruising  speed  two-thirds  nf  the  distance  around  the  world 
with  a  single  coaling.  The  details  of  auxiliary  apparatus  in  connection  with 
electric  propulsion  are  being  carefully  developed,  special  attention  having 
been  given  to  the  successful  pioduction  of  a  form  of  salt-water-cooled  re- 
sistance capable  of  absorbing  large  amnimts  of  energy  in  connection  with 
the  reversal  of  the  driving  machinery.  Over  350  kilowatts  have  been 
absorbed  by  such  an  apparatus  incased  in  a  cylinder  about  \2  inches  high  and 
6  inches  in  diameter.  The  speaker  stated  that  as  soon  as  the  electrical 
equipment  is  completed  at  the  factory  it  will  be  subjected  to  econi,ray  tests 
in  which  the  conditions  of  proi>ellcr  service  will  be  to  a  large  extent 
duplicated.  Preliminary  rngineering  analyses  and  many  former  turbine 
tests  indicate  that  a  great  field  for  electrical  sennce  is  close  at  hand. — 
Electrical  World. 

Cri'iw-Otl  Fufx  iv  thf.  Fhf.nch  Navy. — TTie  French  Navy  Department 
is  taking  measures  towards  using  petroleum  residues  more  extensively  in 
the  future  for  heating  marine  boilers,  owing  to  the  advantages  which  arc 
now  so  well  recognized  as  coming  from  the  oil  fuel  This  is  one  of  the 
indications  which  show  that  the  question  of  substituting  oil  fur  coal  is 
occupying  the  attention  of  different  rounlries.  Oil  is  likely  to  he  largely 
used  in  the  future  either  for  Imrninp  under  boilers,  or  for  operating  the  new 
Diesel  and  other  crude-oil  engines  which  are  now  being  made  in  units  of 
increasing  site.  As  regard*  the  use  of  oil  residues  in  the  French  Nav\*. 
the  late  Minister  of  the  Marine.  Admiral  Bout*  de  Uipeyrore.  is  quite  in 
favor  of  it,  and  a  number  of  plans  are  now  t>eing  promoted  which  will 
lead  to  A  more  extensive  use  of  this  fuel.     It  is  now  recogniied  that  it 
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will  be  of  great  use  in  the  navy  owing  to  the  greater  speed  and  case  in 
talcing  (\ie\  on  board  the  vessels,  and  the  greater  radius  of  action  which  a 
boat  will  ha\'c  owing  to  the  greater  amount  of  fuel  represented  as  heat- 
pring  power,  which  can  be  taken  in  the  available  given  space. 

All  the  new  torpedo  destrosers  of  the  navy  arc  installed  for  firing  the 
boilers  with  "mazout"  or  petroleum  residues  of  European  origin.  Up 
to  the  present  the  French  seaports  were  not  well  equipped  for  handling  and 
storing  the  oil,  so  that  tht-  cost  per  Ion  was  very  high  and  much  more 
than  in  other  leading  countries.  Measures  are  now  being  taken  to  organize 
more  modern  methods  for  handling  the  oil  in  the  leading  French  ports, 
>o  that  this  country  will  bt  one  of  the  foremost  in  this  field.  At  the 
military  ports  such  as  Toulon.  Brest  and  Cherbourg  arc  now  being  in- 
stalled great  oil  reservoirs  in  which  the  petroleum  residue  will  henceforth 
be  stored  up.  and  besides  this  a  very  complete  system  is  being  organized, 
as  the  nav>'  has  purchased  a  steamer  to  he  used  specially  for  o^I  transport. 

Ell  will  ship  the  oil  at  the  Roumanian  port  of  Constanza  in  the  Mediter- 
ranean region,  which  is  one  of  the  leading  shipping  centers  for  this 
product,  and  will  then  bring  the  mazmit  to  the  French  ports  and  fill  up 
the  reservoirs  directly,  without  the  extra  handling  which  heretofore 
brought  up  the  cost  to  £6  Qs.  per  (long)  ton.  while  it  will  be  now  reduced 
to  £2  14s.  per  ton.  The  new  steamer  has  been  named  the  Rhone,  and  it 
gauges  7000  tons.  Tt  is  also  of  interest  to  note  that  the  26,000-ton  battle- 
ships Courbet  and  Jean  Bart  of  the  French  fleet,  as  well  as  the  new  units 
which  arc  to  be  constructed,  will  he  fitted  with  the  neccssar>-  appliances 
so  that  they  can  burn  crude  oil  or  residues  at  the  same  time  as  cnal,  mak- 
ing thus  a  combination  system- — Scientific  .American. 
'  MISCELLANEOUS. 

Chaxcks  in  Admirai.ty  Charts. — Notice  is  given  that  on  and  after 
January  i,  1912,  true  bearings  will  be  introduced  as  soon  as  practicable 
in  all  ilrilish  Admiralty  publications.  Details  of  the  new  system  are  as 
follows : 

(a)  On  Ciuirts — A  new  pattern  compass  is  already  being  gradually  intro- 
duced which  enables  true  hearings  to  be  laid  off  on  the  chart,  in  addition 
to  magnetic  bearings  as  at  present.  The  compass  consists  of  two  gradu- 
ated circles,  clearly  separated  from  each  other.  The  outer  circle  is  a  true 
compa_s.s.  graduated  from  o  degree  (true  north)  to  360  degrees,  measured 
clockwise.  The  inner  circle  i?  a  magnetic  compass,  graduated  in  points 
and  degrees  from  o  degree  to  00  degrees  as  heretofore.  The  bearings  of 
leading  and  clearing  marks,  etc..  will  be  given  iKJth  true  and  magnetic, 
and  a  note  to  this  effect  will  be  placed  on  the  title  of  the  charts.  As  ex- 
amples the  following  arc  interesting.  The  hearing  S.  40  degrees  W  true, 
with  a  variation  of  u  degrees  E.  will  be  shown  thus:  220  degrees  (S. 
38  degrees  W.  mag.). 

(b)  In  Sailing  Directions. — Bearings  will  be  given  as  true  only,  in 
(iegrees  from  o  degree  (N.)  to  360  degrees,  measured  clockwise;  and  a 
note  to  this  effect  will  be  given  in  the  title  page,  in  the  advertisement,  and 
in  the  page  immediately  preceding  page  i  of  all  volumes  of  sailing  direc- 
tions. The  variations  will  continue  to  be  given  on  each  map  as  at  present, 
so  the  magnetic  bearings  may  be  obtained  when  required.  This  alteration 
will  be  introduced  gradually. 

(c)  In  Notices  to  Mariners. — All  bearings  will  be  given  both  true  and 
magnetic  in  a  similar  manner  to  that  adopted  on  charts,  the  necessary 
alteration  being  made  in  the  heading  of  the  notices. 

(d)  Lists  of  Z,r>/i/j.— Bearings  will  be  given  as  true  only,  in  degrees 
from  o  degree  (N.)  to  360  degrees,  measured  clock^vi5e.  On  each  page  of 
the  Lists  of  Lights  in  which  this  alteration  has  been  carried  out  a  footnote 
will  be  placed  stating  that  all  bearings  are  true  from  seaward —T/i.' 
Marine  Engineer  and  Naval  Architect. 
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Detehmination  of  Positio.v  in  Fog. — The  U.  S.  N.  HydroRraphic  Office 
has  just  made  known  the  results  of  important  experiments  from  the 
cruiser  IVashin^ton,  off  Nantucket  lightship,  last  September,  made  for 
the  purpose  of  determining  in  a  fog  the  distance  between  a  ship  and  a 
lightship  or  shore  station.  Knowing  that  wireless  telegraph  waves  travel 
almost  instantaneously  within  short  distances,  while  the  sound  from  a  sub- 
merged bell  or  an  aerial  whistle  takes  an  appreciable  and  definite  time  to 
travel  a  certain  distance,  the  experimenters  were  able  by  the  aid  of 
chronometers  to  fairly  approximate  the  actual  distance  of  the  cruiser  from 
Nantucket  lightship,  when  the  wireless  signal,  the  whistle  and  the  sub- 
merged bell  all  signalled  at  precisely  the  same  moment.  Thus,  if  the  bell 
signal  reached  the  cruiser  nine  seconds  later  than  the  wire  signal,  given 
at  the  same  time,  it  was  easy  to  calculate  the  distance  from  the  lightship. 
allowing  4794  feet  per  second  as  the  velocity  of  sound  in  water. — The 
Marine  Engineer  and  Navai  Architect. 

Ships'  Boats  During  Action.— Discussion  in  respect  to  the  disposal  of 
the  boats  of  a  fleet  before  going  into  action,  has  been  exercising  the 
minds  of  certain  writers  in  the  press,  and  divers  means  have  been  sug- 
gested as  to  the  best  time  and  the  best  methods  for  ships  out  to  meet  the 
enemy,  to  divest  themselves  of  these  inconvenient  appendages  while  en- 
gaging the  enemy.  So  far  as  we  can  see,  there  is  only  one  practical 
method  of  ensuring  that  boats  are  not  in  the  way.  or  arc  not  a  standing 
danger  to  the  crew  of  a  warship  as  firewood  or  material  to  shower 
splinters  around,  when  search  is  being  made  for  the  enemy.  This  method 
is  to  leave  all  but  one  or  two  on  board  each  fighting  ship,  at  the  base  from 
which  the  ships  start,  and  set  those  one  or  two  adrift  the-  moment  an 
enemy  is  sighted ;  as  to  do  this  with  a  couple  of  light  boats  would  lake  but 
little  lime.  If  the  weather  was  smooth  enough  the  auxiliaries,  repair  and 
mother  ships  accompanying  a  battle  fleet  might  take  the  boats  in  tow 
during  an  action,  and  restore  them  to  their  respective  vessels  when  the 
large  ships  again  met  their  auxiliaries,  or  came  back  from  the  fighting 
line  for  boats  to  carry  out  humane  duties  among  the  beaten  ships  of  their 
cruisers.  If  the  weather  was  too  rough  for  this,  then  the  only  boats  for 
use  of  the  fleet  would  be  those  carried  by  the  auxiliaries,  which  had  not 
been  in  the  fighting  line  to  get  their  boats  injured,  and  for  this  purpose 
as  many  boats  as  convenient  should  be  carried  by  fleet  auxiliaries  during 
a  naval  campaign.  That  at  least  is  a  practical  plan. — United  Service 
Gazette. 
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Evolution  of  NArAL  VIcrt^^LLIN^. — The  navy  appears  to  be  gradually 
approaching  the  period  when,  as  fore-shadowed  in  the  report  of  the  Login 
Committee,  there  will  be  general  messes  in  all  ships  and  establishments. 
and  such  canteens  as  are  required  will  he  run  by  the  Admiralty.  This  is 
known  as  the  "  all  navy  "  system,  and  is  asked  for  by  the  men  in  their 
annual  "  Magna  Charta,"  the  profits  from  the  canteen  to  be  used  as  a 
naval  benevolent  fund,  administered  by  Admiralty  representatives,  and 
representatives  chosen  from  the  lower  deck  by  the  men  themselves. 
Naturally  there  has  been  a  good  deal  of  opposition  to,  and  criticism  of, 
such  a  scheme ;  since  there  are  vested  interests,  to  which  we  have  more 
than  once  hinted,  which  would  be  seriously  upset.  Meantime  the  .Admi- 
ralty have  had  reason  to  draw  the  attention  of  the  commanding  officers  of 
the  na\-y  to  the  fact  that  canteen  contractors  introduce  and  sell  inferior 
brands  of  articles  at  standard  prices,  fixed  for  the  best  class  of  goods;  and 
to  instruct  those  responsible  to  sec  that  such  cases  arc  reported  to  the 
Admiralty,  %o  that  the  contractors  concerned  may  be  dealt  with  from 
Whitehall  if  necessary.  The  system  set  up  by  the  Login  Committee  pro- 
vides a  Scrutiny  Committee  in  each  ship,  composed  of  officers  and  men 
whose  duty  it  is  to  see  that  no  fraud  of  this  sort  is  peri>etr.ited  ;  but  like 
the  old  Canteen  Committees,  which  they  replaced,  these  committees  arc 
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It  noF  doing  their  work  as  they  ought  to  do,  and  the  men  are  con- 
^Scquenlly  exposed  to  unfair  tricks  by  the  contractors.— C/iu'/^-rf  Senncf 
Casette. 

To  Make  Snirs  Unsinkahle.— Some  far-reaching  results  are  looked 
forward  to  by  the  inventors  of  the  new  compressed  air  device  for  keeping 
ships  afloat  after  damage  by  grounding  or  collision  which  is  being  tried 
in  certain  battleships  of  the  American  Navy.  The  invention  is  based  on 
ihe  same  principle  that  has  enabled  the  Arbuckle  Wrecking  Co.  to  keep 
many  damaged  ships  afloat,  and  in  brief  it  provides  that  when  a  vessel 
has  been  holed,  the  water  can  be  driven  nut  by  compressed  air,  "  thus  per- 
mitting the  holes  to  be  repaired  from  within."  But  it  is  not  stated  in  the 
reports  at  present  to  hand  how  this  is  done ;  presumably  the  men  sent  to 
do  the  repairs  would  be  provided  with  suitable  helmets  to  enable  them  to 
work  satisfactorily  at  the  greater  air  pressure,  which  must,  of  course,  be 
maintained  until  the  breach  in  the  ship's  hull  has  been  closed.  A  lest  of 
the  system  was  made  recently  in  the  North  Carolina  by  permission  of  the 
Navy  Department.  The  seacocks  were  opened  and  one  of  the  water- 
tight compartments  flooded,  and  then  compressed  air  at  a  pressure  of  12 
;iounds  to  the  square  inch  was  forced  into  the  compartment  through  a 
smalt  opening.  In  ten  minutes  all  the  water  had  been  forced  back  into 
'Jie  river.  It  was  necessary,  during  the  time  the  pressure  was  being 
applied  to  the  flooded  compartment,  to  force  compressed  air  at  3  pressure 
of  7  pounds  to  the  square  inch  into  all  the  adjoining  compartments,  and 
at  a  pressure  of  3  pounds  into  those  next  to  the  latter,  in  order  to  prevent 
uuckling.  TTie  captain  of  the  Xorth  Carviina  is  reported  to  have  declared 
that  a  method  had  now  been  found  for  the  first  time  of  making  ships 
practically  unsinkable,  and  for  affixing  repairs  to  the  hull  below  the  water- 
line  from  the  inside,  either  after  collision  or  during  a  naval  battle.  To 
equip  a  vessel  with  the  system  the  necessary  pipes  and  gauges  have  only 
to  be  attached  to  the  compressed  air  plant  which  evcr>'  ship  at  present 
carries  for  blowing  off  poisonous  gases  and  the  like.  Further  experi- 
ments are  being  made  rn  the  new  battleship  Utah,  the  outcome  of  which 
will  be  awaited  with  interest — Army  and  Naiy  Oa:settc. 

The  Hvposcope. — A  general  on  the  field  of  battle  wants  to  see  without 
getting  shot.  So  also  does  an  artillery  commander.  The  enemy  naturally 
lake  the  opposite  view,  and  in  these  days  of  long-range  weapons  and  tele- 
scopes any  staff  which  shows  on  a  hdltop  at  once  finds  itself  a  target 
for  infantry,  artillery,  and  machine  guns.  Foreign  armies  are  therefore 
beginning  to  issue  portable  observing  ladders  to  artillery  and  to  general 
officers.  However,  even  the  observing  ladder  is  not  altogether  satis- 
factory; the  (general  cannot  be  expected  to  go  up  it  himself,  and  if  set 
up  so  as  to  give  a  wide  field  of  vision  it  is  difficult  to  conceal  from  all 
pomts  of  view.  It  is  now  suggested,  in  some  quarters,  that  the  hvposcope 
is  better  than  the  ladder.  This  instrument  is  a  long  telescope  with  a 
binocular  eyepiece  in  the  center  and  an  object  glass  at  each  end.  It  can 
be  used  straight,  when  it  gives  great  stereoscopic  effect,  or  can  l»e  doubled 
up  so  that  the  two  arms  project  upwards.  These  arms  can  be  drawii  out 
to  a  length  of  6  feet,  or  in  large  instruments  to  12  feet,  so  as  to  give  a 
vievr  over  the  top  of  a  hill,  while  the  tripod  mounting  supports  the  eye- 
piece at  the  height  of  the  eye.  A  large  instrument  has  to  he  heavy  in 
order  to  prevent  vibration  in  the  wind,  but  it  is  pointed  out  that  the 
observing  ladder  requires  a  cart,  or,  at  least,  a  pack  aminal  to  transport 
it,  whereas  the  hvposcope  is  lighter  than  the  ladder.  At  any  rate,  it  will 
be  easier  for  an  elderly  general  to  look  through  the  hyposcopc  than  to 
climb  a  ladder  or  to  go  up  in  a  balloon. — Artny  and  Na^'y  Gazette. 

Wreck  of  the  "M.mne," — The  President  sent  to  Congress  on  Decem- 
ber 14  the  report  of  the  Vrceland  board  on  the  wreck  of  the  Maine.  The 
President's  message  was  as  follows; 
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To  the  Stenate  and  Houxe  of  Reprfsentalvt'es: 

A  board  of  navnl  officers,  of  which  Admiral  Vrccland  was  the  senior 
member  and  of  which  Colonel  William  M.  Black,  of  the  corps  of  engineers 
cf  !he  army,  was  also  a  member,  by  order  of  the  Secretary  of  the  Navy, 
was  convened  al  Mabana  on  November  20,  1911,  to  inspect  the  wreck  o{ 
the  Maini'  and  make  a  report  thereon. 

The  board  bnds  that  the  injuries  to  the  bottom  of  the  Maine,  as  dc^ 
scribed  in  the  report,  were  caused  by  the  explosion  of  a  charge  of  a  low 
form  of  explosion  exterior  tn  the  ship  between  frames  28  and  .^l,  strakc 
B.  i>ort  side.  Tliis  resulted  in  iiEmitinR  and  exploding  the  contents  of  the 
6-inch  reserve  maRazinc,  A-14-M,  said  contents  including  a  large  quantity' 
of  black  powder.  The  more  or  less  complete  explosion  of  the  contents 
of  the  remaining  forward  magazines  followed.  The  magazine  explosions 
resulted  in  the  destruction  of  the  vessel. 

1  have  the  honor  to  transmit  herewith  the  full  text  of  the  report. 

The  White  House.  Dec.  14.  ipH-  Wm.  H.  Taft. 

The  findings  of  this  board  were  as  follows: 

38.  The  port  garboard  strake  between  27^2  and  31  was  dished  upward 
along  its  outboard  edge  as  much  as  24  incites  from  a  straight  line  between 
27yj  and  31,  the  dish  disappearing  about  31.  Al  a  huttslrap  in  this  gar- 
board  strake  midway  between  frames  30  and  31  the  after  plate  and  strap 
were  found  pulled  away  frgm  the  forward  plate  and  upward  fully  6  inches 
farther  than  the  after  end  ot  the  forward  plate,  having  been  torn  loose 
from  the  flat  keel  plate  by  parting  the  rivets  on  the  seam  between  3oVi 
and  31.  ^ 

30-  B  strake  was  reinfojced  for  its  entire  length  by  a  continuous  longi- 
tudinal. This  B  plate  parted  the  rivets  along  its  inboard  seam  from  30'/» 
forward  to  27V2,  across  the  buttstrap  at  27\6  and  aft  along  its  outboard 
seam  to  28. 

40.  The  next  plate  outboard,  C  strake,  was  torn  irregularly  from  28  in- 
board to  2Q  outboard  and  parted  the  rivets  along  the  outboard  seam  as  far 
aft  as  frame  i^,  remaining  attached  to  B  strake  along  its  inboard  seam 
from  frame  28  aft.  This  plating,  formed  of  B  and  C  plates,  as  just  de- 
scribed, an  area  of  approximaccly  100  squart  feet,  wos  displaced  upward. 
inward,  and  to  starb<>ard  through  approximately  t8o  degrees,  having 
swung  about  an  axis  from  about  3oVi  mboard  and  forward  to  about  31 V4 
outboard  and  aft. 

41.  The  transverse  floor  plates  between  the  outer  skin  plating,  above 
described,  and  the  inner  bottom  plating  were  crumpled.  The  part  of  the 
inner  bottom  plating  directly  over  this  section  of  outside  platitig  was  dis- 
placed inward  and  -ift  and  crumbled  in  numerous  fobls. 

42.  The  longitudinal  directly  over  the  center  of  B  plate  parted  its 
fastenings,  broke  alK-ul  frame  38,  was  twisted,  the  forward  end  was  dis- 
placed upward,  and  left  approximately  6  feet  above  its  original  position 

43.  The  boanl  finds  that  the  injuries  lo  the  bottom  of  the  Maine,  above 
described,  were  caused  by  ihi-  explosion  of  a  charge  of  a  low  form  of 
explosive  exterior  to  the  ship  between  frames  2R  and  31,  strake  B,  port  side, 
This  resulted  in  igniting  and  exploding  the  contents  of  the  6-inch  reserve 
magazine,  A-I4-M.  ^aid  contents  including  a  large  quantity  of  black 
powder.  The  more  or  less  complete  explosion  of  the  contents  of  the  re- 
maining forward  magazines  followed.  The  magazine  explosions  resulted 
in  the  destruction  of  the  vessel.  C  E.  Vrkelanp, 

Rear-Admiral,  U.  S.  N.,  Senior  Nfember. 
R    M.  Watt, 
Chief  Constructor,  U.  S.  N..  Member. 
W.  M.  Bi^xCK, 
Colonel.  C<»rps  Engrs.,  U.  S.  A,.  Member. 
TosFPH  Straitss, 
Commander,  U.  S.  N,.  Member. 
C.  F.  Hughes, 
Commander,  I".  S.  N.,  Membrr  and  Recorder. 
— Army  and  VoT'y  Register. 
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The  "Maine"  Once  Mobe  Afloat. — The  second  week  in  February  the 

?ock]«i  bulkhead  which  has  been  built  across  the  forward  end  of  the  un- 

Tccked  portion  of  the  Mainf  being  completed,  sufficient  water  was  ad- 

litted  within  the  coffer-dam  to  free  the  hull  from  the  mud  into  which  it 

l»ad  deeply  settled.    The  Maine  rode  on  a  fairly  even  keel,  but  on  account  of 

the  removal  of  heavy  weights  and  i>articularly  of  the  after-turret  with  its 

[two  to-inch  guns,  the  huU  floated  considerably  above  its  normal  water-line. 

The  PitESFNT  Status  of  Wirfxess  TFXEr.RAfiiY.— In  a  lecture  recently 
delivered  at  Berlin.  Count  G.  von  Arco.  after  outlining  the  general  working 
of  the  main  parts  of  radio-telegraphic  installation,  began  their  detailed 
discussion  with  the  consideration  of  the  antenna  problem.  Vertical  an- 
tennas which  until  quite  recently  were  those  most  generally  in  use,  are 
carried  by  huge  masts  which  must  assume  enormous  dimensions  whenever 
long  distances  are  to  be  spanned.  In  fact,  the  problem  of  long-range 
radio-telcgraphy  has  long  been  dependent  almost  exclusively  on  the  design 
of  antennas.  Whether  electric  waves  are  transmitted  through  the  air,  the 
earth  or  both  media  simultaneously  was  until  recently  an  open  question, 
though  there  was  strong  evidence  in  favor  of  the  earth  transmission 
'theory.  However,  the  systematic  work  done  by  Dr.  Kiebitz  at  the  instiga- 
Ition  of  the  German  Postal  Department  has  now  shown  the  earth  as  such 
'lo  be  capable  of  tratismitting  electric  energy  to  considerable  distances, 
Ijlrhilc  sufficient  receiving  energy,  even  at  the  greatest  distances,  may  be 
'  rrived  from  the  earth  alone.  The  Tclefunken  Company,  on  the  strength 
if  these  experiments,  has  designed  many  types  of  earth  antennas  exerting 
well-directed  effects  and  apparently  preferable  in  other  respects  to  aeri^ 
antennas  The  system  becomes  much  more  independent  of  disturbance 
due  to  atmospheric  discharges  and  to  the  interference  of  other  stations. 
For  the  rest  the  electrical  behavior  of  earth  antennas  is  verj-  similar  to 
that  of  aerial  antennas.  As  regards,  next,  the  modern  system  of  music&l 
"damped"  sparks,  this  has  been  further  improved  upon,  and  the  new 
apparatus,  though  of  simple  design,  allows  the  pitch  of  the  sound  to  be 
readily  altered.  The  Nauen  Experimental  Station  ("near  Berlin),  which 
equalled  in  power  and  range  the  two  largest  Marconi  stations  i  viz.,  those 
connecting  England  with  Canada)  has  recently  been  raised  to  an  output 
four  times  the  initial  figure.  The  height  of  the  tower  (originally  330  feet) 
las  been  doubled,  and  two  new  engines  and  apparatus  halls  have  been  fitted 
U — ScifHtifie  Ann^rican. 


Wireless  Waves. — In  recent  tests  carried  out  in  Washington,  D.  d 
.for  the  purpose  of  dctermininR  the  law  of  the  variation  of  strength  ol 
»igna1  with  distance,  it  was  found  that  over  salt  water  the  electrical  wavea 
decrease  in  intensity  in  proportion  to  the  distance  as  found  by  Duddell 
and  Taylor.  In  addition  they  are  subject  to  an  absorption  which  varies 
with  the  wave  length.  This  is  true  in  general  for  day  transmission.  The 
absorption  at  night  is  entirely  irregular,  varying  from  zero  to  the  day 
value,  but  is  on  an  average  much  less  during  winter  than  in  summer. 
The  received  antenna  currents  between  two  stations  with  salt  water 
between  are  proportional  to  the  product  of  the  heights  of  the  sending 
and  receiving  antennas  and  inversely  proportional  to  the  wave  length, 
provided  the  ?ntcnna  resistances  remain  constant.  These  experiments 
were  made  with  flat-top  antenna  heights  of  from  thirty  to  eighty  feet  and 
wave  lengths  of  from  approximately  1500  to  4000  meters — The  Navy. 

Tbainin*(i  of  Midshipmen. — Fnver  Ship  Changes. — The  Admiralty  have 
had  under  review  the  system  of  the  appomtment  of  midshipmen  laid  down 
in  Admiralty  letter  issued  May,  iQio.  Experience  has  shown  that  the 
transfer  of  midshipmen  from  one  ship  to  another  at  the  end  of  their  first 
and  second  years'  training,  together  whh  the  normal  changes  of  ship 
'iue   to   rcconamissioning,   refit,  etc.,   have   resulted   in   the   young  officers 
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serving  for  so  short  a  period  in  any  one  ship  that  their  value  as  an  integral 
part  of  the  ship's  complement  and  their  training  atloat  are  apt  to  be 
seriously  prejudiced.  Accordingly,  the  Admiralty  will  endeavor  to  arrange 
for  midshipmen  to  remain  in  the  shins  to  which  they  are  appointed  until 
the  end  of  the  commission  or  until  they  arc  due  for  examination  for  the 
rank  of  lieutenant.  Midshipmen  will  be  appointed  to  such  ships  as  arc 
allowed  midshipmen  by  complement  so  far  as  the  numbers  permit,  and  all 
appointnicnls  will  be  made  by  the  Admiralty.  The  procedure  whereby  ap- 
pointments to  "  B  **  ships  arc  made  by  commanders-in-chief  will  be  dis- 
continued. 

The  Admiralty  consider  it  desirable  that  midshipmen  should  continue 
to  be  lent  to  the  smaller  cruisers  or  destroyers  in  small  numbers  and  for 
short  periods,  and  commanders-in-chief  are  authorized  to  make  arrange- 
ments for  this  whenever  a  suitable  opportunity  arises.  The  midshipmen 
should  be  lent  only,  and  should  return  to  their  parent  ships,  and  the  total 
period  in  their  three  years'  service  during  which  they  are  so  lent  should 
not  exceed  three  to  four  months, — Army  and  Navy  Gasette, 

The  Educatiov  or  Naval  Oftictrs. — Mr.  Sanders,  on  behalf  of  Lord 
C.  Beresford,  asked  the  First  Lord  of  the  Admiralty  on  the  i6th  inst., 
whether  the  system  of  education  for  ofhcers  inaugurated  in  1902  was 
satisfactory  in  every  particular;  whether  he  was  aware  that  the  Admiralty 
memorandum  of  1902  stated  that  officers  having  attained  the  rank  of  sub- 
lieutenant, specialization  should  begin  and  should  be  definite  and  final, 
that  the  committee  appointed  to  consider  the  subject  under  Admiral  Sir 
Archibald  Douglas  in  1905  stated  that  there  would  be  no  need  for  a  final 
division  into  three  branches,  that  specialization  for  a  period  only  was 
necessary;  whether  the  entry  of  marine  officers  from  outside  on  the  same 
principle  as  before  the  Admiralty  memorandum  of  iQOi  had  now  been 
determined  upon,  and,  if  so,  whether  he  would  state  how  many  marine 
officers  had  joined  under  the  old  system  and  how  many  under  the  new; 
whether  upwards  of  1500  cadets  and  midshipmen  had  already  entered 
under  the  new  system,  of  whom  each,  according  to  his  merits,  would  have 
an  opportunity  of  becoming  an  Admiral  of  the  Fleet  or  filling  the  office  of 
First  Sea  Lord  of  the  .Admiralty;  and  if  he  would  state  to  the  House 
whether  the  Admiralty  had  abolished  specialization  or  whether  they  had 
not  abolished  it.  and  so  make  the  question  clear  to  those  hundreds  of 
families  who  gave  their  sons  to  the  service  of  the  country. 

Mr.  Churchill :  The  answer  to  the  first  part  of  the  question  is  in  the 
affirmative  so  far  as  the  main  lines  of  the  scheme  arc  concerned,  hut 
experience  has  shown  that  some  modification  in  details  is  required.  The^f 
answer  to  the  second  part  of  the  question  is  in  the  affirmative.  As  regardt'^| 
the  third  part,  the  direct  entry  of  marine  officers  has  been  determined  upon 
as  supplementary  to  the  system  of  common  entry,  but  the  scheme  of  train- 
ing after  entry  will  he  more  comprehensive  than  formerly  and  will  include 
instruction  in  naval  as  well  as  in  military  subjects.  No  marine  officers 
have  at  present  joined  under  either  the  old  or  the  new  scheme.  The 
answer  to  the  fourth  part  of  the  question  is  in  the  affirmative.  As  regards 
the  last  part,  the  policy  of  the  Admiralty  has  been  fully  explained  in 
circular  letter  No.  25  of  August  14  last,  which  states  precisely  the  con- 
ditions under  which  officers  will  be  allowed  to  specialize.  Engineer  officers 
in  future  will  belong  to  the  military  branch,  and  officers  who  specialize  in 
engineering  may  or  may  not  remain  speciali'^ts  within  that  branch  through- 
out their  career.  As  a  general  rule.  ofHcers  who  join  the  Royal  Marines 
win  remain  attached  to  the  corps  throughout  their  whole  career. — United 
Service  Gasette. 

ExHtBtTtoN  or  THE  AjfEttCAK  RcD  Cross  SOCIETY. — 'Thc  .^mcrica^  Red 
Cross  desires  again  to  invite  attention  to  the  exhibition  in  connection  with 
the  Ninth  International  Red  Cross  Conference,  which  will  be  held  in 
Washington.  D.  C ,  from  May  7  to  17,  191J. 
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exhibition  will  be  divided  into  two  sections,  which  will  be  styled 
Marie  Fcodorovna  and  General.  The  former  is  a  prize  competition,  with 
prizes  aggregating  18,000  rubles,  or  approximately  $gooo,  divided  into 
nine  prizes,  one  of  6000  rubles,  approximately  $3000;  two  of  3000  rubles 
each,  and  six  of  1000  rubles  each. 

The  subjects  of  this  competition  arc  as  follows; 

(1)  A  scheme  for  the  removal  of  wounded  from  the  battlefield  with  tJie 
minimum  number  of  stretcher  bearers 

{2)  Portable  (surgeons')  washstands,  for  use  in  the  field. 

(3)  The  best  mediod  of  packing  dressings  for  use  at  first  aid  and 
dressing  stations. 

(4)  Wheeled  stretchers. 

(5)  Transport  of  stretchers  on  mule  back. 

(6)  Easily  folding  portable  stretchers. 

(7)  Transport  of  the  wounded  between  warships  and  hospital  ships, 
and  the  coast. 

(8)  The  best  method  of  heating  railway  cars  by  a  system  independent  of 
steam  from  the  locomotive. 

(9)  The  best  model  of  portable  Roentgen  apparatus,  permitting  utiliza- 
tion of  X-rays  on  the  battlefield  and  at  first  aid  stations. 

The  maximum  prize  will  be  awarded  to  the  best  exhibit,  irrespective  of 
the  subject,  and  so  on. 

The  General  Exhibit  is  again  divided  into  two  parts;  the  first  will  be 
an  exhibition  by  the  various  Red  Cross  Associations  of  the  world.  The 
second  will  he  devoted  to  exhibits  by  individuals  or  business  houses  of 
any  articles  having  to  do  with  the  amelioration  of  the  sufferings  of  sick 
and  wounded  in  war,  which  are  not  covered  by  the  Marie  Feodorovna 
Prize  Competition  for  the  year.     While  the  .\mencan  Red  Cross  will  be 

?[lad  to  have  any  articles  pertaining  to  medical  and  surgical  practice  in  the 
ield,   it   is   especially  anxious   to   secure   a   full   exhibit   relating   to   pre- 
ventive measures  in  campaign.    Such  articles  will  be  classified  as  follows : 
(i)  Apparatus  for  furnishing  good  water  in  the  field. 
I2S  Field  apparatus  for  the  disposal  of  wastes. 

(3 )  Shelter  such  as  portable  huts,  tents  and  the  like,  for  hospital 
purposes. 

(4)  Transport  apparatus  (to  prevent  the  suffering  of  sick  and  wounded) 
exclusive  of  such  apparatus  as  specified  for  the  Marie  Feodorovna  Prize 
Competition. 

As  with  the  Marie  Feodorovna  Prize  Competition,  for  this  country 
only  articles  having  the  approval  of  the  Central  Committee  of  the  Ameri- 
can Red  Cross  will  be  accepted. 

Diplomas  will  be  awarded  for  exhibits  in  this  section  of  the  exhibition 
as  approved  and  recommended  by  the  jury. 

Further  information  may  be  obtained  from  the  Chairman,  Exhibition 
Committee,  American  Red  Cross,  Washington,  D.  C, 

It  is  perhaps  to  apparatus  having  to  do  with  prevention  of  disease  in 
armies  that  the  energies  of  Americans  have  been  specially  directed  since 
the  Spanish-American  War.  Therefore,  the  last-mentioned  section  of  the 
exhibition  should  make  an  appeal  to  them. 

Aviation  Night  Sickal. — A  night  signal  of  the  kind  that  aviators  will 
need  in  the  future  is  now  being  used  at  the  Treptow  Observatory,  near 
Berlin,  'in  connection  with  atmospheric  experiments.  It  consists  of  a 
crimson  balloon,  a  little  more  than  three  yards  in  diameter,  carrying  an 
electric  light  in  its  center  and  a  hygrometer,  or  instrument  for  measuring 
atmospheric  changes,  attached  to  a  bell.  The  wires  of  the  electric  light 
are  used  as  the  guide  rope  of  the  balloon.  When  the  balloon  is  sent  up 
to  a  level  free  of  fog,  the  registering  instrument  communicates  with  the 
bell,  and  thus  the  balloon's  arrival  in  clear  air  is  announced  to  those  who 
are  working  it  from  the  ground.  These  balloons  arc  easily  visible  at 
night,  and  can  be  readily  distinguished  from  other  sources  of  illumination. 
— United  Service  Gazette. 
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War  Office  Competition— A  tremendous  impetus  should  be  given  to 
aeroplane  cunstniction  by  the  War  Office  competition.  The  conditions 
appear  to  have  been  drawn  up  with  exceptional  skill  and  taken  together 
they  form  an  exai:ting  prop<isition  which,  if  the  prize  money  is  to  be 
worthily  won  will  call  for  a  considerable  improvement  upon  anything 
which  has  been  hitherto  attained.  .\n  imijortant  condition  is  that  the 
machine  must  carry  a  live  load  of  350  pounds  in  addition  to  its  equipment 
of  instruments,  etc-,  with  fuel  and  oil  for  4V2  hours.  Under  these  con- 
ditions it  must  By  for  3  hours  and  maintain  an  altitude  of  4500  feet  for 
I  hour,  the  first  1000  feet  being  attained  at  the  rate  of  200  feet  a  minute, 
although  a  rale  of  rise  of  300  feet  per  minute  is  speciHed  as  desirable. 
Loaded  as  described,  it  must  attain  a  speed  of  not  less  than  55  miles  per 
hour  in  a  calm.  .Among  other  attributes  of  great  importance  from  .1  mili- 
tary point  of  view  is  the  fitting  of  an  effective  silencer  and  the  manipula- 
tion of  the  engine  by  the  pilot  alone.  Flexibility  of  speed  is  very  properly 
to  receive  attention,  and  among  other  conditions  of  great  importance  one 
notes  stability  and  suitability  for  use  in  bad  weather.— /*agc^j  Weekly. 

Specification  fob  a  Milit.miv  Aeroplane. — The  following  conditions  arc 
Oiosc  required  to  be  fulfilled  b^v  a  military  aeroplane: 

(i)  Be  delivered  in  a  packing  case  suitable  for  transport  by  rail,  and 
not  exceeding  32  feet  by  g  feet  by  q  feet.  The  case  must  be  fitted  with  eye- 
bolts  to  facilitate  handling. 

(2)  Carr>'  a  live  load  of  350  pounds  in  addition  to  its  equipment  of  in- 
struments, etc,  with  fuel  and  oil  for  4!^  hours. 

(3)  Fly  for  3  hours  loaded  as  in  Clause  2.  and  maintain  an  altitude  of 
4500  feet  for  i  hour,  the  tirsl  1000  feet  being  attained  at  the  rate  of  300 
feel  a  minute,  although  a  rate  of  rise  of  300  feet  per  minute  is  desirable. 

(4)  Attain  a  speed  of  not  less  than  55  miles  per  hour  in  a  calm  (loaded 
as  in  Clause  2). 

(5)  Plane  down  to  the  ground  in  a  calm  from  not  more  than  1000  feet 
with  engine  stopped,  during  which  time  a  horizontal  distance  of  not  less 
than  6000  feet  must  be  traversed  before  touching. 

(6)  Rise  without  damage  from  long  grafts,  clover,  or  harrowed  land  in 
100  yards  in  a  calm,  loaded  as  in  Clause  2. 

(7)  Land  without  damage  on  any  cultivated  ground,  including  rough 
plough,  in  a  calm,  loaded  as  in  Clause  2.  and  pull  up  within  75  yards  of 
the  point  at  which  it  first  touches  the  ground  when  landing  on  smooth 
turf  in  a  calm.  It  must  be  capable  of  being  steered  when  running  slowly 
on  The  ground. 

{8>  Re  capable  of  change  from  flying  trim  to  road  transport  trim,  and 
travel  either  on  it*  own  wheels  or  on  a  trolley  on  the  road;  width  not  to 
exceed  10  feet. 

(q>  Provide  accommodatimi  for  a  pilot  and  observer,  and  the  controls 
must  be  capable  of  use  cither  by  pilot  or  obscr\'er. 

(lo>  The  pilot  and  observer's  view  of  the  countrj-  below  them  to  front 
and  Hanks  must  be  as  open  as  possible,  and  they  should  be  shielded  from 
the  wind,  and  able  to  communicate  with  one  another. 

(n>  All  parts  of  aeroplane  must  be  strictly  interchangeable,  like  parts 
with  one  another  and  with  spares  from  stock. 

( 12)  The  maker  ^hall  accurately  supply  the  following  particulars,  which 
will  l)e  veriiicd  by  ofhcial  test : 

(a)  The  horse- power  and  the  speed  gi%'en  on  the  bench  by  the  engine 
in  a  six  hours'  run. 

(b)  The  engine  weight,  complete  (general  arrangement  drawing),  and 
whether  air  or  water  cot>led 

ic)  The  intended  flying  speed. 

(d)  The  gliding  angle 

le^  Weight  of  entire  machine. 

(f)  Fuel  consumption  per  hour  at  declared  horse-pOwer. 

Ig)  Oil  consumption  per  hour  at  declared  horse-power. 
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fli)  Capacity  of  tanks. 

il3)  The  engine  must  be  capable  of  being  started  up  by  the  pilot  alone. 

(14)  Other  dMirable  attributes  arc; 

(a)  Stand  still  with  eniapne  running  without  being  held.  Engine  prefer- 
ably capable  of  being  started  from  on  board. 

(b)  Eff*:Tlive  silencer  fitted  to  engine, 
fc)  Strain  on  pilot  as  small  as  possible. 

(d)  Flexibility  of  speed;  t<>  allow  uf  landings  and  observations  being 
made  at  slow  sprcds  if  required,  while  reserving  a  high  acceleration  for 
work  in  strong  winds. 

(c)  Good  glider,  with  a  wide  range  of  safe  angles  of  descent,  to  allow 
of  choice  of  landing  places  in  case  of  enKine  failure 

(f)  It  is  desirable  that  the  time  and  number  of  men  required  for  the 
change  from  flying  trim  to  road  trim,  or  packed  for  transport  by  rail, 
and  -ncr  7^rsa.  should  be  small,  and  these  will  be  considered  in  judging 
the  machine.  The  time  for  changing  from  road  trim  and  packed  condition 
to  flying  trim  to  include  up  to  the  moment  of  leaving  the  ground  in  flight, 
allowance  being  made  for  difficulty  in  starting  engine. 

(g>  Stability  and  suitability  for  use  in  bad  weather  and  in  a  wind 
averagriug  25  miles  per  hour  30  feet  from  the  ground  without  undue  risk 
to  the  pilot.    Stability  in  flight  is  of  great  importance. 

(b)  The  packing  case  for  rail  transport  to  be  easily  dismantled  and 
assembled  for  use,  and  when  dismantled  should  occupy  a  small  space  for 
storage-— £«£i«f?riMg. 

The  Aekoi'u\ne  in  War.— One  of  the  most  interesting  features  of  last 
summer's  militao'  maneuvers  in  France,  and  also  of  the  conflict  in  Tripoli, 
is  the  lesson  they  have  given  of  the  influence  of  the  aeroplane  in  war. 
Briefly,  it  has  been  found  that  it  is  imp<.>ssil)le  to  conceal  any  movements 
irom  an  enemy  possessing  a  force  of  aeroplanes.  The  effect  of  this 
will  he  most  far  reaching,  and  it  is  interesting  to  speculate  on  the  results. 

If  we  assume  that  two  armies  arc  of  fairly  equal  numbers  and  equally 
well  supplied  with  information  by  their  aeroplanes,  it  sctms  that  it  is 
possible  for  a  sort  of  stalemate  to  ensue.  Normally,  one  army  would 
atlack  the  other,  massing  a  sufficient  number  of  troops  at  the  decisive 
point  to  give  it  a  large  numerical  superiority  there.  It  is  now  generally 
admitted  that  it  is  useless  to  attack,  at  a  given  point,  an  army  supplied 
^ilh  modern  long-range  weap«^ns  unless  there  is  a  very  great  numerical 
superiority  at  that  point.  Such  massing  of  troops,  however,  absolutely 
depends  on  keeping  the  enemy  in  ignorance  of  the  intended  movements, 
for  if  they  are  aware  of  the  number  and  position  of  the  troops  moved, 
they  can  equally  well  mass  troop«%  for  the  defence.  It  seems  quite  possible, 
therefore,  that  neither  side  could  dare  to  take  decisive  action.  It  is,  however, 
not  the  least  likely  that  any  two  armies  would  be  equally  well  supplied 
with  information  by  their  aeroplane  corps.  Just  as  one  army  is  usually 
able  to  penetrate  or  force  back  the  cavalry  screen  of  the  other,  and  to 
obtain  valuable  information,  so  one  army,  by  dint  of  superior  forces  of 
airmen,  or  by  greater  daring,  will  generally  he  better  supplied  with  infor- 
mation than  the  other,  and  will  have  a  proportionate  advantage. 

ft  is.  however,  quite  possible,  in  fact  probable,  that  the  matter  may  go 
much  further  than  this.  It  appears  to  he  assumed  by  many  writers  that 
each  side  will  allow  the  other  to  use  aeroplanes  for  reconnoitring  purposes 
without  any  opposition,  save  that  which  ran  be  ofTt^red  by  shooting  at 
them  from  the  earth.  This,  however,  is  to  ignore  all  the  teaching  of 
historj'.  The  art  of  war  lies  greatly  in  anticipating  the  enemy's  move- 
ments, cither  by  intuition  or  by  obtaining  information,  and  also  in  leading 
him  to  form  incorrect  opinions  as  to  the  foctis  of  the  attack  to  be  made  on 
him.  Wellington  said  that  he  had  spent  his  military  life  in  guessing  what 
was  happening  on  the  other  side  of  the  hill.  The  principles  of  strateg>' 
are  constant,  and  it  is  certain  that  no  commander  can  ever  hope  for 
success  who  tamely  views  his  opponent  inspecting  his  lines  and  makes  no 


effort  to  frustrate  him.  Just  as  every  battle  has  hitherto  been  preceded 
with  skirmishes  of  outposts,  followed  by  an  artillery  duel,  so  in  the  future 
there  will  be  fights  in  the  air  before  the  men  on  the  ground  come  into 
contact  The  side  with  the  greatest  force  of  aeroplanes  will  never  let  an 
enemy's  machine  fly  over  ihcir  own  position  without  sending  a  5U|ierior 
force  of  aeroplanes  to  capture  or  destroy  it.  As  defeat  in  the  air  means 
certain  death,  it  may  be  presumed  that  in  many  cases  surrender  would  be 
preferred,  and  in  this  case  a  very  short  time  would  sec  one  side  in  pos- 
session of  complete  command  of  the  air,  and  tliercfore  able  to  get  all 
the  information  it  required  without  allowing  the  enemy  to  get  any. 

This  might  in  itself  render  even  a  very  large  army  perfectly  helpless, 
as  every  endeavor  to  advance  would  only  lead  it  into  carefully  prepared 
positions.  On  the  other  hand,  the  smaller  army  could  always  hnd  out  the 
weak  points  to  attack.  If  the  numerical  superiority  of  the  enemy  were  loo 
great  for  attack  to  be  made  at  all.  stalemate  might  result :  but  it  must  be 
remembered  that  huge  armies  cannot  be  kept  in  the  field  indefinitely,  owing 
to  the  enormous  expense,  and  to  the  fact  that  calling  out  all  the  reserves 
means  the  withdrawal  of  the  workmen  from  the  various  productive  in- 
dustries of  the  country.  Unless  such  an  army  can  attack,  it  must  be 
eventually  disbanded,  and  peace  made  on  the  best  terms  obtainable. 

While  this  is  all  we  may,  perhaps,  expect  at  the  present  time,  the  rapid 
progress  of  the  aeroplane  makes  it  interesting  to  speculate  on  the  results 
of  an  equally  rapid  increase  in  its  efficiency  in  the  future.  The  money 
hitherto  expended  in  constructing  aeroplanes  has  been  measured  in  thou- 
sands, but  if  this  were  increased  to  a  very  few  millions,  it  is  quite  possible 
that  in  the  near  future  aerial  fleets  capable  of  carrying  several  thousand 
men  with  light  guns  and  a  supply  of  explosives  could  be  produced.  In  the 
face  of  such  a  force  any  army  without  aeroplanes  would  l>e  useless,  for  it 
would  be  unable  to  keep  up  its  communications.  In  fact,  it  would  be 
unable  even  to  protect  its  base.  The  aerial  fleet  could  roam  about  the 
country  at  will  destroying  the  railways,  telegraphs,  and  other  means  of 
communication.  The  recent  railway  strike  has  shown  us  what  the  in- 
terruption of  railway  communication  means  even  for  a  few  days,  and  it 
is  quite  certain  that  a  very  short  spell  of  it  would  reduce  any  country  to 
making  peace. 

It  is  of  the  utmost  importance  that  we  should  thoroughly  appreciate 
the  importance  of  these  points.  Owing  to  the  smallness  of  our  popula- 
tion, and  the  fact  that  we  do  not  have  conscription,  it  is  quite  impossible 
tor  us  to  keep  up  a  huge  army  as  do  the  Continental  powers.  We  have 
hitherto  kept  command  of  the  sea,  and  it  is  now  becoming  equally  im- 
portant to  nave  complete  command  of  the  air.  It  is  therefore  high  time 
that  we  determined  that  we  will  do  so,  and  that,  however  many  aeroplanes 
any  other  i>ower  builds,  we  will  build  more,  just  as  we  do  with  the  ships. 
Further,  that  however  many  men  any  other  power  trnins  to  flying;  we 
will  train  more.  We  have  plenty  of  men  who  would  make  as  good,  or 
better,  tlying  men  than  any  if  it  were  made  worth  their  while;  but  we 
must  have  a  really  good  government  school  and  flying  ground,  and  reason- 
ably good  pay  must  be  given.  It  is  also  necessary  that  constructors  should 
be  encouraged  to  put  up  factories  in  England  at  which  aeroplanes  can  be 
turned  out  m  numbers,  to  provide  for  the  wastage  of  war. 

We  therefore  welcome,  as  a  preliminary  to  more  important  develop- 
ments, the  fact  that  the  War  Oflicc  have  published  the  conditions  of  a 
competition  for  aeroplanes,  to  be  held  aboiit  the  middle  of  next  year. 
A«  we  have  already  said,  it  i:i  undoubtedly  high  time  that  something  was 
done  to  encourage  military  aviation  in  this  country,  and  we  arc  therefore 
very  glad  that  this  competition  has  been  decided  upon. 

A  list  of  the  prizes  offered,  and  a  statement  of  tlie  conditions  of  the 
competition,  are  printed  on  page  840  of  the  present  issue,  and  it  is  un- 
necrssary,  therefore,  to  repeat  them  here.  Taking  them  all  round,  these 
conditions  appear  very  fair.  It  is.  however,  to  be  regretted  that  more 
money  is  not  being  spent  on  prizes   for  British-made  machioes,  and  that 
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there  appears  to  be  no  encouragement  to  the  use  of  British  engines.  It 
is  just  as  important  that  we  should  build  our  military  aeroplanes  in  this 
country  as  our  fighting  ships,  and  therefore  the  sooner  a  substantiaJ 
asnount  of  money  is  spent  on  fostering  the  industry  the  better. 

With  regard  to  the  technical  conditions  there  appears  to  be  little  fault 
to  6nd.  There  are,  however,  several  points  which  may  entail  a  good  deal 
of  modification  in  existing  machines.  Thus  it  is  not  at  all  certain  that  the 
landing  chassis  of  the  ordinary  aeroplane  will  comply  with  the  conditions 
laid  down  as  to  alighting  and  starting  on  rough  ground.  There  is  no 
floubl  that  in  this  matter  many  machines  arc  ca(>able  of  a  great  deal  of 
improvement.  We  have  before  commented  on  this  and  on  the  very  small 
wheels  generally  fitted.  If  the  standard  wheels  will  not  comply  with  the 
conditions,  however,  it  seems  likely  that  the  principal  alteration  required 
will  be  an  increase  in  the  size  of  the  wheels,  or  some  modification  of  the 
skids. 

The  requirement  that  the  aeroplane  shall  carry  two  persons,  and  that  it 
shall  be  capable  of  being  controlled  by  cither,  may  necessitate  some  modi- 
fication of  existing  machines,  but  this  will  not  be  great.  The  condition 
that  the  view  of  the  country  should  be  as  open  as  possible  both  to  the  pilot 
and  to  the  observer  may  not  be  easy  to  fulfil  in  some  types,  especially  when 
taken  in  conjunction  with  the  stipulation  that  the  men  are  to  be  shielded 
from  the  wind.  The  usual  position  occupied  hy  the  pilot  in  a  monoplane 
complies  with  the  latter  condition  very  well,  but  not  altogether  with  the 
former.  On  the  other  hand,  the  position  of  the  pilot  at  the  front  edge  of 
the  front  plane  in  a  biplane  affords  an  excellent  view,  but  exposes  him  to 
the  wind.  It  appears  possible  that  the  best  view  of  any  would  be  obtained 
from  a  monoplane  with  tlie  wings  set  out  about  a  foot  from  the  body.  The 
increased  stress  due  to  this  would  be  very  small,  and  the  view  in  every 
direction  very  good.  There  may,  of  course,  be  some  practical  objection 
to  this  plan,  but  it  seems  worth  a  trial. 

If  the  condition  that  the  engine  must  be  capable  of  being  started  by  the 
pilot  atone  means  that  he  must  be  able  to  set  it  in  rotation  without  assist- 
ance in  holding  the  aeroplane,  it  implies  cither  some  form  of  anchorage 
or  else  brakes  sufficient  to  prevent  the  machine  from  moving.  Possibly 
the  latter  will  be  necessary  to  ensure  stopping  in  the  space  specified.  There 
docs  not  seem  to  be  any  theoretical  dimculty  in  fitting  brakes  to  hold  the 
machine  with  the  engine  running.  If  it  be  preferred  not  to  have  these. 
it  would  be  quite  easy  to  arrange  for  an  anchorage  with  a  trip-gear  to 
relca.sc  the  aeroplane  when  required. 

While  there  appears  to  be  little  to  criticize  in  the  conditions,  it  is  per- 
haps a  pity  that  a  definite  date  for  the  competition  was  not  announced, 
so  that  competitors  should  know  exactly  when  their  machines  arc  to  be 
ready.  There  is  also  no  indication  of  what  relative  importance  will  be 
attached  to  the  various  points  Probably  this  is  wise,  as  it  leaves  the  com- 
mittee a  freer  hand  in  their  awards,  and  it  is  only  by  experience  that  the 
relative  importance  of  different  features  can  be  ascertained. — Engineering. 


ANVUAL   REPORT  OF  THE  SECRETARY  AND 
TREASURER  OF  THE  U.  S.  NAVAL  INSTITUTE. 


Annapolis,  Md.,  March  ifi,  1912. 
To  THE  Officers  and  Members  of  the  Institute: 

Gcntlfwen: — I  have  the  honor  to  submit  the  following  report 
for  the  vear  ending  December  31,  191 1. 

On  Feb.  23,  1912,  the  Board  of  Control  decided  that  the 
accounts  of  the  Institute  should  be  audited  at  the  earliest  con- 
venient date  by  a  firm  of  public  accountants. 

Black  &  Company,  of  Baltimore,  were  awarded  this  contract, 
and  completed  their  w^rk  on  March  15.  1912.  In  place  of  the 
report  being  submitted  in  the  usual  form,  their  report  in  full  is 
published : 

Baltimorb,  Maryland,  March  12,  1912. 

To  THE  Officers  and  Members  of  the  United  States  Naval  Institute, 
Annapolis,  Maryland: 

Centletnen, — In  accordance  with  instrucuons  from  your  Secretary  and 
Treasurer,  Lieut. -Commander  Ralph  Earlc.  U.  S.  N..  under  date  of  March  6. 
19IJ,  we  have  made  an  exhaustive  examination  of  the  records,  l»ooks  of 
account,  etc.,  of  the 

Ukited  States  Naval  Institi'te^  Annapolis,  Maryland. 

for  the  year  ended  December  30,  1911,  and  herewith  submit  certified  balance 
shfrl  as  of  Decemher  30,  ign,  together  with  the  following  exhibits: 

Exhibit  A. — Cash  account. 

Exhibit  B. — hivestinents  (bonds'). 

Exhibit  C. — Siatcmcut  of  cash  rt'ceipls  and  disbursements. 

Exhibit  D. — Of>eraiions  for  the  year  ended  Decemher  $0.  l^tr. 

Exhibit  E. — Trial  baliince,  December  30. 1^1  r. 
Our  investigation  has  been  very  thorough  and  complete,  including  an  ex- 
amination for  the  entire  year  of  all  checks  and  vouchers  covering  the  cash 
disbursements;  proving  all  addition*;  in  cash  hook  and  ledgers;  checking 
all  postings  into  ledgers,  and  verification  of  cash,  securities  and  surplus 
accounli.  \Vc  were  unable  to  verify  the  $164.25,  consisting  of  checks, 
money  orders  and  cash  in  safe  in  office,  as  of  December  30,  1911,  as  our  ex- 
amination did  not  begin  until  March  8;  but  we  did  count  the  actual  cash, 
etc..  as  of  February  9,  19 12,  and  found  it  to  agree  with  cash-book  balance. 

As  a  result  of  our  examination  we  have  made  some  verbal  recoiumcnda- 
lions  which  will,  we  think,  greatly  facilitate  the  work  of  your  office  and 
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enable  statements  to  be  set  up  showing  the  actual  condition  of  your  Insti- 
tute   Wc  would  also  make  the  following  suggestions : 

First. — That  all  cash  receipts  be  deposited  in  bank,  and  all  cash  disburse- 
ments be  made  by  check;  and,  if  it  is  found  necessar>'  to  make  any  payments 
in  cash,  to  provide  your  cashier  with  n  petty  cash  fund  out  of  which  pay- 
ments can  be  made,  receipts  taken  and  periodical  reimbursement  made  to 
him. 

Sccotsd. — That  the  outstanding  check  #634  of  $2.00  which  wc  are  advised 
has  been  lost,  be  taken  up  as  a  cash  receipt,  and  that  the  error  of  $.01  be 
treated  in  a  like  manner. 

Third. — That  the  difference,  between  the  estimated  marked  vahic  of  the 
bonds  owned  by  your  Institute  and  the  valuation  as  per  the  books,  be 
charged  off. 

The  general  condition  of  the  books  of  account,  records,  etc.,  of  your  Insti- 
tute, is  such,  as  to  merit  commendation;  and  wc  acknowledge,  with  thanks, 
the  uniform  courtesy  shown  us  and  the  cheerful  assistance  rendered  us  by 
your  office  force  while  wc  have  been  engaged  in  making  this  examination. 

Respectfully  submitted, 
Black  &  Company, 

By  Wilmer  Black,  C.  P.. A. 
Certified  Public  AccouHtants. 


UNITED  STATES  NAVAL  INSTITUTE,  ANNAPOUS,  MD. 
Balance  Sheet,  December  30,  t^ii. 

ASSETS. 

Cash  (Exhibit  A) $12,601.66 

Investments  (Exhibit  B) 46,097-<>7 

Accounts  receivable 2,809.36 

Accrued  interest '. 1 12.50 

Inventory    2.700.00 

furniture  and  fixtures 300 00 

UABIL1T2ES. 

Accounts  f»a\ab\e %  1,255.09 

Heser^r  fund  ^J,753-U 

Balance  Januarj-  i,  191 1 $  6,663.14 

Transferred  from  General  Fund 90.00 

Surftus    56,612.96 

Balance  January  i.  19U $56,432.57 

Net  Profit  for  year  ended  December  30, 
191 1.     (See  Lxhibit  D) iSajg 

$64,6121.19    $64,621.19 

H^e  hereby  certify  that  the  above  balance  sheet  is  a  true  and  correct  exhibit 
of  the  condition  of  the  United  States  Naivl  Institute,  Annapolis,  Maryland, 
as  of  December  jo,  t^n,  as  disclosc<I  by  the  books  of  account. 

Black  &  Company. 

By  Wilmer  Black,  C.  P.  A. 
Certified  Public  Accountants. 
Dated  at  Baltimore.  Maryland,  March  12,  1912. 
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EXHIBIT  A. 

Cash  Account,  December  30,  1911. 

Seaman's  Bank  for  Savings,  New  York  City. . .  $  3,000.00 

Balance,  as  per  letter  dated  March  2,  19x2. . .  $3,000.00 

Rhode  Island  Hospital  Trust  Co.,  Providence, 

R,  I.  2.929.40 

Balance,  as  per  letter  dated  March  12,  1912. . .  2,929.40 

Society  for  Savings,  Hartford,  Conn 2,913.94 

Balance,  as  per  letter  dated  March  12,  1912. . .  2,972.20 

Interest  not  taken  up  until  after  Jan.  i,  1912. .  58.26 

$2>9i3-94 

Farmers'  National  Bank,  Annapolis,  Md 3.594-07 

Balance,  as   per  balanced  bank  pass  book, 

balanced  February  6,  1912 $4,840.99 

Less  Deposits. 

Taniiary  12,  1912 $  83ai3 

Draft    67.67 

January  ii,  1912 132-95 

January  25,  1912 328.22 

February  6,  1912 ir44S.99 

^^-^ 

$2,036.03 
Add  Checks  drawn  in  1912. 

#897 - $      9-21 

898 87.50 

899 70.20 

900 49-00 

902 40.00 

903 160.00 

904 1,248.14 

905 -95 

906 6.00 

907 75.00 

908 SO.oo 

909 87.50 

r  .883. 50 

$3.91953 
(Checks  #901,  910  and  911  still  out.) 

Less  Outstanding  Checks. 

#634 $  2.00 

810 12.00 

815 5.00 

868 170.40 

873 136.00 

3^540 

$3,594-13 
Less. 

Error  of  Bank  (over) $         .01 

Error  Jones  check  #736 .05 

.06 

$3,504-07 

In  Safe  in  OMce. 

Checks   $     67.71 

Money  Orders 9.19 

Cash  87.35 

i6*.25 

$12,601.66 
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F«c«  value 
of  bonds. 

$  6,00000 
2,000.00 

iB.ooo.oo 

2,000.00 
9.000.00 

9,000.00 


$4fi.ooaoo 


EXHIBIT  B. 
Secuthities  (Bonds)  DKCEMDEit  30,  1911. 

AnouDi  M        EsiiBiKtcd 
Naaic  of  coaip»ny.  per  market 

IkioIu.  value. 

Southern  Railway $  6.745.14    $  6433.00 

6-$iooo  $*/c  RcRistereil  G<jld  Bonds. 

Washington  Railway  &  Electric  Co ..     IJIS-OO        ],72aoo 

2-$iooo  4%   50  yr.   Gold   Bonds  Consoli- 
dated Mortgage. 

Norihcrn  Pacific  &  Great  Northern  R.  R.  17,718.83      174^00 
8-$iooo  Joint  Bonds  ReRistvred. 
2-$5O0O  C.  B  &  O.  Collateral  Registered. 

Potomac  Electric  Power  Co 2,115.00        2.030.OO 

2-$iooo  i5t  Mortgage  $*yc. 

Northern    Pacific   Railway 8,90245         6,120.00 

4-$iooo  3%  Registered  Gold  Bonds. 
1-S5000  3%  Registered  Gold  Bond. 

(ienoral  Lien  due  January,  2047. 

B.  &0.  R.  R.  Co 8.901.2s        8,842-50 

r-$5000   I  "it   Mortgage  4%  50  year  Gold 

Registered. 
t-$iooo   1st   Mortgage  4%   50  year  Gold 

Registered. 
j-$iooo  Prior  Lien  3^5%  due  1925. 

$46.09767    $42,604.50 


EXHIBIT  C. 

Statement  of  Cash  Receipts  and  Disbursements  for  the  Year  ENtiED 
December  30,  [911. 

firt/anrc,  Jannarj-  r,  1911. $i6323-53 


receipts. 

Dues <«. $  1.034-63 

Subscriptions    1.251.53 

Sale  of  Books 24.28062 

Sale  of  Proceedings 7384 

Advertisements    , , » ,  849.27 

Interest  on  Investments ^ 2,235.01 

Postage    16.37 

Binding 37  12 

Life  \fembcrship  Fee 60.00 

Rebate  on  Insurance   ...p 7I0O 

Sundries 43.03 


Total  Heceipit  . . 


Balance,  January  1.  1912. 


.$30,852.92      30,852.92 


$47,676.44 
$12,601.66 


Annual  Report. 


385 


niSBl'RSEMENTS. 

printing  and  Binding   Proceedings $  4,196. 1 1 

Printing  and  Binding  Extra  Publications I3.39--51 

Salariei^    3^50.00 

Contributors 2,53305 

Authors  of  Text-Books   fRoyalties) 4,4^3-^ 

Postajfe  and  Teleffrains 583  5' 

Exprcs^age,  freight  and  hauling ,...- ^5  53 

Purchase  of  Books  for  Sale .....,., ^35^*7 

Office  Expenses — Stationcrj-,  supplies,  etc....,.,.,,..  220.92 

Foreign  Copyright  and  Royalties 1 17  41 

"  War  on  ihe  Sea,"  "  Gcniu;*  of  Naval  Warfare." 

Prixe  Essay  Award 213-95 

Honorable   Mention   Award 180.00 

Purchase  Nortlicrn   Pacific  &  Great  Northern  R.  R. 

Bonds 4,815.69 

Refunds 10.2S 

Rent  of  Safe  Deposit  Box 5.00 

EnjfravinK  Prize  Essay  Medal  and  Case 10.75 

Subscription  to  Magazines 8.32 

Subscription  to  Naval  Directory l.ro 

Purchase  of  back  numbers  of  Proceedings 11.00 

Insurance  on  Institute  Property 80.00 

Attorney's  Fee 40.00 

Discount  on  drafts .77 

Total  Disbursements  $35,074.78 

Ba/flMfiT,  December  30.  IQH  (Exhibit  A) 12,601.66 

$47,676^ 

EXiUBIT  D. 

Operatioks  for  the  Year  Ended  December  30,  igir. 

/rrtrn^vy.  January  i,  191 1. 

Back  numbers  of  Proceedings $     200.00 

Extra  Publications  1,000.00 

$  i,aoo.oo 

Purchases. 

Books  for  Salt » $     835.67 

Back  numbers  of  ProceedinRS tr.oo 

&46.67 

Priniingr  and  Binding  Proceedings $  4,500.^8 

Printing  Extra  Pubhcations 13,392.51 

17^2-79 

$19,93946 
/nxvHtory,  Di'cemhcr  30,  1911. 

Back  ruinibcrs  of  Proceedings $     200.00 

Extra  Publications 2,500.00 

' 2J0O.00 

Cost  of  Pubhcations  sold $17,239.46    $17,239.4^ 

Profit  on  Sale  of  Publications 6,016.14 

$23,355.60 
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EXPENSES. 

Postage  and  Telegrams 

Expressage,  freight  and  hauling 

Exchange    

Insurance    

Contributors    

Salaries 

Authors  of  books  (Royalties) 

Office  Expenses  (stationery,  supplies,  etc.) 

Foreign  (Copyright  and  Royalties 

"War  on  the  Sea,"  "Genius  of  Naval 
Warfare. 

Transferred  to  Reserve  Fund 

Prize  Essay  Award 

Honorable  Mention  Award 

Refunds 

Attorney's  Fee 

Rent  of  Safe  Deposit  Box 

Engraving  Prize  Essay  Medal  and  Case. .. 

Subscription  to  Magazines 

Subscription  to  Naval  Directory 

Total  Expenses  

Net  Front 

Sale  of  Books 

Sale  of  Proceedings 

Total  Sale  of  Publications 

Profit  on  Sale  of  Publications 

Dues  

Subscriptions    

Advertisements   

Interest  on  Investments 

Bindings    

Sundries    

Life  Membership  Fee 


567.14 
84-03 

8.50 

2.533.05 

3,250.00 

4483-20 

227.87 

11742 


90.00 

213-95 

180.00 

10.28 

40.00 

5.00 

10.75 
8.32 
1. 10 


$11330.93    $11,830.93 
180.39 


$12,011.32 


$23,164.69 
90.91 

$23,255.60    $23,255.60 


$  6,016.14 

$  1347.81 

1,25553 

525-50 

2,235.01 

30.25 

41.08 

60.00 

$  5.995-18        5,995- 18 


EXHIBIT  R 

Tri.\l  B.\i„\nce,  December  30,  19TI. 

Cash    $12,601.66 

Investments    46,097.67 

Reserve  Fund    

Surplus    

Duos   

Subscriptions   

Sale  of  Books 

Sale  nf  Proceedings 

Advertisements   

Interest  on  Investments 

Postage    556.U 

Binding    

Expressage   82.6S 

Sundries    


$12,011.32 


$  6,663.14 

56.432.57 

1,841.81 

1.255-53 

23,164.69 

90.91 

5^5-50 

2.235.01 

30.25 

41.08 
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EXHIBIT  E.— Continued. 

Exchange $  .32 

Life  Membership  Fees $       60.00 

Ca^h  in  exchange  for  checks 6.73 

Insurance    8,50 

Printing  and  Binding  Proceedings 4.500.28 

Printing  Extra  Pubhcations 13.392.51 

Contributors    2.533.05 

Salaries 3,250.00 

Authors  of  Books 4^403,20 

Telegrams  11.00 

Purcliase  of  Books  for  Sale 83567 

Stationery   ISS-^Q 

Purchase' of  Drafts 124-15 

Freight  and  Hauling I.3S 

Prize  Essay  Award 3T3.95 

Honorable  Mention   Award 180.OO 

Rapid  Addressing  Machine  Co 41-75 

Rebates    10.28 

Office  Expense 15.03 

Stenographer  and  Typewriting 15.20 

Rent  of  Safe  Deposit  Box 5.00 

Engravinj?  Prize  tCssay  Medal  and  Case 10.75 

Subscription  to  Magazines ".  8.32 

Subscription  to  Naval  Directory 1. 10 

Purchase  of  Back  Numbers  of  Proceedings 11.00 

Attorney's  Fee 40.00 

Accounts  Receivable  2,809.36 

Accrued  Interest 1 12.50 

Inventory  December  30,  191 1 i^aoo.oo 

Furniture  and  Fixtures 300.00 

Accounts  Payable 1,253.09 

l93,6oa3i    $93,608.31 

The  second  stiggestion  made  by  this  firm  has  been  carried  out. 
The  first  and  third  sug'gestions  are  under  consideration. 

The  investments,  hitherto  carried  at  price  paid  for  them  includ- 
ing brokerage,  will,  if  carried  at  market  value  of  December  last, 
show  an  apparent  decrease  in  the  surplus  of  $3493.13. 
The  actual  net  gain  during  the  year  has  been  therefore  $180.39. 
A  change,  suggested  by  the  accountants,  has  been  made  in  the 
method  of  bookkeeping  which  simplifies,  in  a  measure,  the  work 
connected  therewith,  and  enables  quickly  a  balance  to  be  struck 
and  a  full  report  to  be  rendered  of  operations  at  any  time  that 
it  is  desired. 

Respectfully, 

Ralph  Earle. 

Lieut. -Commander,  U.  S,  Naty, 

Secretary  and  Treasurer, 


BOOK  NOTICES 


"  The  United  States  Navy."  A  band  book,  by  Hetiry  Williams,  Naval 
Constructor,  U.  S.  Navy.  New  York:  Henry  Holt  &  Co..  191 1.  228  pages, 
illustrated  with  numerous  half-tone  engravings  and  line  cuts.     Price,  $1.50. 

Naval  Constructor  Williams.  U.  S.  Navy,  from  his  experience  at  sea, 
as  well  as  on  shore,  is  well  quahfied  to  write  on  tliis  subject. 

Many  of  those  questions  that  every  person  in  the  nnval  service  has  been 
asked  hundreds  of  times  are  answered  authoritatively  and  in  a  non-technical 
manner. 

The  book  opens  with  a  chapter  on  Naval  History;  then  follow  chapters 
on  The  Navy's  Organization;  Personnel;  Man-of-War  in  Commission i 
Oassc«  of  Ships;  I^igb  KxploMves;  Mines;  Torpedoes  and  Aeroplanes; 
Designing  and  Building  a  Warship.  Drj*  Docks,  and  closes  wilh  a  chapter 
on  the  National  Defense. 

The  information  given  is  accurate  and  will  prove  Interesting  to  those 
who  have  some  interest  in  the  navy. 

TTierc  is  an  excellent  index,  which  will  undnnhtedly  increase  its  value 
as  a  i^erence  book. 

W.  B.  Well^. 


I 


"  A  Manual  of  Internaiinnal  Law  " ;  for  the  use  of  naval  officers,  by  Rear- 
Admiral  C.  H.  Stockton.  U.  S.  N.    Annapolis:  Naval  Institute,  1911.   31.^  ^\i. 

The  manual  before  us  represents  the  experience  gained  in  the  practice 
of  international  law  by  its  author  during  a  long  and  especially  useful 
career  as  an  officer  of  the  United  States  Navy;  a  career  which  may  he 
said  to  have  culminated  in  his  fortimate  incumbency  of  the  office  of  super- 
intendent of  the  Naval  War  College  at  Newport,  Rhode  l-^land.  There  is 
po  place,  certainly  in  the  United  States,  where  instruction  in  international 
law  is  carried  on  with  such  systematic  thoroughness,  or  where  better  or 
more  practical  results  are  obtained,  and  this  is  due,  in  great  part,  to  the 
intelligent  and  well-directed  endeavors  to  that  end  which  were  put  forth 
by  Admiral  Stockton,  and  by  Professors  Snow  and  Wilson  who  cooperated 
with  him  in  the  establishment  of  the  school  upon  its  present  basis.  A  notion 
of  the  extent  and  character  of  the  work  done  at  the  War  College  may  be 
obtained  from  the  annual  volumes  of  its  Proceedings — a  work  of  standard 
and  permanent  value. 

The  manual  is  primarily  intended  for  the  use  of  naval  officers,  as  is 
mdicated  by  its  title.  The  book  is  not  quite  equally  divided  between  peace 
and  war:  a  comparatively  full  presentation  nf  the  former  being  necessary 
in  the  discussion  of  the  subjects  of  territory,  including  btmndarics,  in- 
snrgencj'  in  its  relation  to  belligerency,  jurisdiction  on  the  high  seas  and 
nationality,  all  of  which  are  of  the  first  importance  to  officers  of  the  na\*y- 
In  the  portion  devoted  to  war,  belligerency,  neutrality,  maritime  capture, 
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blockade,  contraband,  the  right  of  search  and  unneutral  service  are  all  of 
them  thoroughly  and  lucidly  discussed  in  the  light  of  the  most  recent 
authorities.  The  old  rules  of  maritime  capture,  which  have  recently  been 
made  the  subject  of  conventional  amendment,  are  brought  fully  up  to  date; 
the  most  recent  of  these,  the  Convention  of  London  of  1907,  is  treated  in 
great  detail  and  at  sufficient  length.  This  is  as  it  should  be,  for  that  conven- 
tion, if  generally  and  fully  adopted  and  followed,  is  calculated  to  bring  about 
very  material  changes  in  the  practice  of  maritime  warfare. 

It  was  an  earlier  American  author,  the  late  Major-General  Halleck, 
whose  work  on  international  law  was  required  to  be  carried  on  board  every 
public  armed  vessel  in  the  British  Navy.  It  is  fortunate,  indeed,  that 
Admiral  Stockton's  excellent  work  on  the  same  subject  is  to  occupy  a 
similar  place  in  the  navy  of  the  United  States.  For  that  purpose  a  better 
selection  could  not  possibly  have  been  made. 

Geo.  B.  Davis. 

(Reprinted  from  the  American  Journal  of  International  Law,  Washing- 
ton, D.  C,  January,  1912.) 
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KaTt]    Educatioii.    Prize    Essay.    1879.      By   Ltcut.-Com.    A.   D.    Brown. 

U.  S.  N. 
Naval   Education.    First    Honorable   Mention.     By   Lieut*Com.    C.    F. 

Goodrich.  U.  S.  N. 
Naval  Education.     Second  Honorable  Mention.     By  Commander  A.  T. 

Maban.  U.  S.  N. 

1880. 
*'  The  Navftl  Policy  of  the  United  SUtes."    Prize  Essay,  1880.    By  Lieu- 
tenant Charles  Belknap,  U.  S.  N. 

1881. 
The  Type  of  (I)  Armored  Vessel,  (H)  Cruiser  best  suited  to  the  Present 

Needs  of  the  United  States.     Prize  Essay,  i88i.     By  Lieutenant  E  W. 

Very.  U.  S.  N. 
Second  Prize  Essay,  1881.    By  Lieutenant  Seaton  Scbroeder,  U.  S.  N. 


Our  Merchant  Marine:    The  Causes  of  its  Decline  and  the  Means  to  h« 

taken  for  its  Revival.     "  Nil  clarius  aquis."     Prize  Essay.   1882.     By 

Lieutenant  J.  D.  J.  Kelley.  U.  S.  N. 
•'Mais  il  faut  cultiver  notre  jardin."    Honorable  Mention.    By  Master 

C.  G.  Calkins,  U.  S.  N. 
**  Spero  MEI.I0RA."     Honorable  Mention.     By  Lieut-Com.  F.  £.  Chadwick, 

U.  S.  N. 
"Causa  latet:  vis  est  notissiua."    Honorable  Mention.    By  Lieutenant 

R.  Wainwright,  U.  S.  N. 

1883. 
How  may  the  Sphere  of  Usefulness  of  Naval  Officers  be  extended  in  Time 

of  Peace   with  Advantage   to   the  Country   and   the  Naval   Service? 

"  Pour   cncourager    Ics    Autres."     Prize   Essay,    1883.     By  Lieutenant 

Carlos  G.  Calkins,  U.  S.  N. 
"Semper  paratus."     First  Honorable  Mention.     By  Commander  N.  H. 

Farquhar,  U.  S.  N. 
"  CuuBET   IN   ARTE   SUA   CREDENDUM    EST."    Second    Honorablc   Mention. 

By  Captain  A.  P.  Cooke,  U.  S.  N. 

18S4. 

The  Reconstruction  and  Increase  of  the  Navy,     Prize  Essay,   18S4.     By 
Ensign  W.  I.  Chambers,  U.  S.  N. 

1885. 
Inducements  for  Retaining  Trained  Seamen  in  the  Navy,  and  Best  System 
of  Rewards  for  Long  and  Faithful  Service.    Prize  Essay,   1885.     By 
Commander  N.  H.  Farquhar,  U.  S.  N. 
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LiST  OF  Prize  Essays. 


1886 

What  Changes  in  Organization  and  Drill  are  Necessary  to  Sail  and  Ficbt 
Effectively  Our  Warships  of  Latest  Type?  "Scire  quod  ncscias." 
Prize  Essay.  1886.    By  Lieutenant  Carlos  G.  Calkins,  U.  S.  N. 

The  Result  of  all  Naval  Administsation  and  Eftorts  finds  ns  Expres- 
sion IN  Good  Obganization  and  Thorough  Drill  on  Board  op  Suit- 
able Ships.     Honorable  Mention.    By  Ensign  W.  L.  Rodgers.  U.  S.  N. 

1887. 

The  Naval  Brigade:   its  Organization,  Equipment  and  Tactics.     "  tn  hoc 

signo  vinces."    Prize  Essay.  1887.    By  Lieutenant  C.  T.  Hutchins. 

1888. 
Torpedoes.     Prize  Essay.  1888.    By  Licut.-Com.  W.  W.  Reisinger,  U.  S.  N. 

189!. 
The  Enlistment.  Training  and  Organization  of  Crews  for  oar  Ships  of  War. 

Prize  Essay.  1891.     By  Ensign  A.  P.  Niblack.  U.  S.  N. 
Disposition  and  Employment  of  the  Fleet:  Ship  and  Squadron  Drill. 

Honorable  Mention,  1891.    By  Lieutenant  R.  C.  Smith.  U.  S.  N. 


I 
4 


Torpedo-boats 

Wm.  Laird  Oowes 


1892. 
their  Organization  and  Conduct. 


Prize  Essay.  1892.     By 


i8Q4. 

The  U.S.S.  Vesuvius,  with  Special  Reference  to  her  Pneumatic  Battery. 

Prize  Essay,  1894.     By  Licut.-Com.  Seaton  Schroeder.  U.  S.  N. 
Naval  Reform.    Honorable  Mention,  1894.    By  Passed  Assistant  Engineer 

F.  M.  Bennett.  U  S.  N. 

189s- 

Tactical  Problems  in  Naval  Warfare.  Priie  Essay,  1895.  By  Lieut.-Com. 
Richard  Wainwright,  U.  S.  N. 

A  Summary  of  the  Situation  and  Outlook  in  Europe.  An  Introduc- 
tion to  the  Study  of  Coming  War.  Honorable  Mention.  1895.  By 
Richmond  Pearson  Hobson.  Assistant  Naval  Constructor.  U.  S.  N. 

Suggestions  for  Increasing  the  EpnaENcv  of  Our  New  Ships.  Hon- 
orable Mention,  1895.     By  Naval  Constructor  Wm.  J.  Baxter.  U.  S.  N. 

The  Bath-e  of  the  Yai.u.  Honorable  Mention.  1895.  By  Ensign  Frank 
Marble.  U  S.  N. 

1896. 

The  Tactics  of  Ships  in  the  Line  of  Battle.  Prize  Essay.  1896.  By  Lieu- 
tenant A.  P.  Niblack.  U.  S  N. 

The  Organization.  Training  and  Disopune  of  the  Navy  Personnel 
AS  viewed  from  the  Ship.  Honorable  Mention.  1896.  By  Lieutenant 
Wm.  F.  Fullam.  U.  S.  N. 

Naval  Apprentices.  Inducements.  Enlisting  anp  Tmaining.  The  Sea- 
man Branch  of  the  Navy.  Honorable  Mention,  1896.  By  Ensign 
Ryland  D.  Tisdale.  U.  S.  N. 

The  Composition  of  the  Fleet.    Honorable  Mention.  1896.    By  Lieuten 
ant  John  M.  Ellicoit.  U.  S.  N. 
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1897. 
Prize  Essay,    1897. 


By   Lieutenant    R.    C.    Smith. 


Torpedo-boat   Policy. 
U.  S.  N. 

A  Proposed  Unipobm  Course  op  Instruction  ?ob  the  Naval  Miutia. 
Honorable  Mention,  1897.  By  H.  G.  Dohrman,  Associate  Member, 
U.  S.  N.  T. 

ToHWroEs  :n  Exercise  ahd  Battix.  Honorable  Mention.  1897.  By  Lieu- 
tenant J.  M.  Ellicott.  U.  S.  N. 

189a 

Esprit  de  Corps:  A  Tract  for  the  Timet.  Prize  Essay,  1898.  By  Captain 
Caspar  Frederick  Goodrich.  U.  S.  N. 

Our  Naval  PowEa.  Honorable  Mention,  1896.  By  Lieut.-Com.  Richard 
Wainwright,  U.  S.  N. 

Tabckt  Practice  and  the  Training  of  Gun  Captains.  Honorable  Men- 
tion, 1898.     By  Ensign  R.  H,  Jackson.  U.  S.  N. 


1900. 

Torpedo  Craft:    Types  and  Employment. 

tenant  R.  H.  Jackson.  U.  S.  N. 
The  Automobile  Torpedo  and  its  Uses. 

Lieutenant  L.  H.  Chandler,  U.  S.  N. 


Prize  Essay.   190a     By  Lieu- 
Honorable  Mention,  1900.     By 


1901. 

Karal  Administration  and  Organization, 
ant  John  Hood.  U.  S.  N. 


Prize  Essay.  1901.     By  Lieutcn- 


1903. 

Gunnery  in  Our  Navy.  The  Causes  of  its  Inferiority  and  Their  Remedies. 
Prize  Essay.  1903.    By  Professor  Philip  R.  Alger,  U.  S.  N. 

A  Naval  Training  Policy  and  System.  Honorable  Mention,  1903.  By 
Lieutenant  James  H.  Rcid,  U.  S.  N. 

Systematic  Training  of  the  Enlisted  Personnel  of  the  Navy.  Honor- 
able Mention.  1903.    By  Lieutenant  C.  L.  Husscy,  U.  S.  N. 

Our  Toepedo-Boat  Flotilla.  The  Training  Needed  to  Insure  its  Eifi- 
ciency.    Honorable  Mention.  1903.    By  Lieutenant  E.  L.  Beach,  U.  S.  N, 

1904. 
The  Fleet  and  Its  Personnel.     Prize  Essay.  1904.    By  Lieutenant  S.  P.  Ful- 

linwider,  U.  S.  N. 
,A   Plea  for  a   Higher   Physical,   Moral  and  Intellectual  Standard 

OF  THE   Personnel  for  the   Navv.     Honorable   Mention.    1904.     By 

Medical  Inspector  Howard  E.  Ames.  U.  S.  N. 


1905. 
American  Naval  Policy.     Prize  Essay,  1905.     By  Commander  Bradley  A. 

Fiske.  U.  S.  N. 
The  Department  of  the  Navy.    Honorable  Mention.   1905.     By  Rcar- 

Admiral  Stephen  B.  Luce.  U.  S.  N. 

1906. 

Promotion  by  Selection.    Prize  Essay.  1906.     Bv  Commander  Hawley  O. 
Rittcnhouse.  U.  S.  N. 
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Th«  Elements  of  Fleet  Tactics.    First  Honorable  Mention.  1906.     By 

Ueut.-Com.  A.  P.  Niblack.  U.  S.  N. 
Gleanings  ntoM  the  Sea  or  Japan.    Second  Honorable  Mention,   igob. 

By  Captain  Seaton  Schroedcr,  U.  S.  N, 
The  Purchase  System  op  the  Navy.    Third  Honorable  Mention.  1906. 

By  Pay  Inspector  J.  A.  Mudd.  U.  S.  N. 


1907. 
Prize  Essay, 


1907.     By  Pay  Inspector 


8toreke«ping  at  tbe  Ifavy  Yarda. 
John  A.  Mudd.  U.  S.  N. 

Battle  Rehearsals.  A  few  thoughts  on  our  next  step  in  Fleet-Gunnery. 
First  Honorable  Mention.  1907.  By  Lieut-Comdr.  Yates  Stirling, 
U.  S.  N. 

The  Naval  Pkofessiok.  Second  Honorable  Mention,  1907.  By  Comman- 
der Bradley  A.  Fiske,  U.  S.  N. 
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Prize  Essay.   1908.     By 

Mention,   1908.     By   Pay 

How  Shall  We  Prepare 
By  Lieut.-Com- 


1908. 
A  Few  Hinta  to  the  Stndy  of  Naval  Tactics. 

Lieutenant  W.  S.  Pyc.  U.  S.  N. 
The  Money  pok  the  Navy.     First   Honorable 

Inspector  John  A.  Mudd,  U.  S.  N. 
The  Nation's  Defense — the  OrpENsrvE  Fleet. 

It   for    Battle?     Second    Honorable    Mention.    1908 

mander  Yates  Stirling,  U.  S.  N. 

1909. 

Some  Ideas  about  Organiiatioo  on  Board  Ship.  Prize  Essay.  1909.  By 
Lieutenant  Ernest  J    King.  U.  S.  N. 

The  Navy  and  Coast  Depence.  Honorable  Mention,  1909.  By  Commo- 
dore W.  H.  Beehler.  U.  S.  N. 

The  Reorganization  of  the  Naval  Establishment.  Honorable  Mention, 
1909.     By  Pay  Inspector  J.  A.  Mudd,  U.  S.  N. 

A  Plea  for  Physical  Training  in  the  Navy.  Honorable  Mention,  1909. 
By  Commander  A.  P.  Niblack.  U.  S.  N. 

t9i(X 

The  Hercbant  Marine  and  the  Navy.  Prize  Essay,  1910.  By  Naval  Con- 
structor T.  G.  Roberts,  U.  S.  N. 

The  Naval  Steatecy  op  the  Russo-Japanese  War.  Honorable  Mention, 
191a    By  Lieutenant  Lyman  A.  Gotten,  U.  S.  N. 

1911. 
Nary  Yard  Economy.    Prize  Essay,  19T1.    Bv  Paymaster  Charles  Conard. 

U.  S.  N. 
Naval  Power.    Honorable  Mention,  1911.    By  Captain  Bradley  A.  Fiske. 

U.  S.  N. 
Wanted — First  Aid.     Honorable  Mention,  1911.     By  Commander  C  C, 

Marsh.  U.  S.  N. 
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1913. 

Naval  Might    Prize  Essay,  1912.    By  Lieutenant  Ridgcly  Hunt,  V-  S. 

(retired). 
Inspection   Duty  at  the  Navy  Yards.     Honorable  Mention,  1912, 
Lieut. -Commander  T.  D.  Parker,  U.  S.  N. 
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NOTICE. 

The  V.  S.  Naval  Institute  was  established  in  1873,  having  for  its  object 
the  advancement  of  professional  and  scientific  knowledge  in  the  Navy. 
It  now  enters  upon  its  tliirty-cighth  year  of  existence,  trusting  as  hereto- 
fore for  its  support  to  the  officers  and  friends  of  the  Navy.  The  mem- 
bers of  the  Board  of  Control  cordially  invite  the  co-operation  and  aid  of 
ibeir  brother  officers  and  others  interested  in  the  Navy,  in  furtherance 
of  the  aims  of  the  Institvitc.  by  the  contribution  of  papers  and  communi- 
cations upon  subjects  of  interest  to  the  naval  profession,  as  well  as  by 
personal  support  and  influence. 

On  the  subject  of  membership  the  Constitution  reads  as  follows : 

(ARTICLE  VII. 
Sec  I.  The  Institute  shall  consist  of  regular,  life,  honorary,  and  asso- 
^ate  members. 
Sec  2.  Officers  of  the   Navy,   Marine   Corps,  and   all  civil   officers   at- 
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INSPECTION  DUTY  AT  NAVY  YARDS. 
By  LiEUT.-CoMMANDER  T.  D.  Parker,  U.  S.  Navy. 

Motto:    "  Ah,  make  the  most  of  what  Jtr  yet  may  spend.'* 


The  writer  was  once  much  impressed  by  wliat  he  saw  at  a 
ictory  in  an  old  French  town:  a  friend's  negotiations  for  the 

irchase  of  the  entire  output  were  incontinently  stopped  by  the 
^arrival  from  the  shops  of  a  dozen  new-made  knives  that  the 
lanufacturer  felt  obhged  to  count  and  examine  at  this  precise 
moment.  Two  points  were  made  clear:  (i)  the  manufacturer 
was  lost  in  routine;  (2)  he  needed  an  inspection  department. 

A  modern  navy  yard  commandant,  with  his  imperative  mili- 
tary, social,  and  industrial  duties,  has  little  time  for  counting 
knives.  In  these  strcnudus  times,  conunandants  are  busy  mana- 
gers— chained  to  their  desks,  despatching  their  callers,  clipping 
their  words,  dictating,  telephoning-,  writing,  writing  .  .  . 

Yet  the  question  is  asked — and  asked  too  often  to  be  ignored — 
whether  they  need  organized  inspection  departments.  Is  not 
each  foreman  an  inspector  for  Jiis  own  shop?  And  does  not  each 
bead  of  department  report  on  all  work  un<ler  him?  Is  not  a 
separate  inspection  department  a  troublesome  and  expensive 
"overhead"?  Alany  such  questions  are  asked.  But — much  is 
lost  in  military  transmission.  The  voice  of  the  "  man  behind  the 
job  '*  seldom  reaches  the  commandant,  who  needs  assisting  ears 
and  eyes,  and  more  direct  information  than  he  gets  from  those 
responsible  for  the  work  they  report  on.     Moreover,  it  seems  to 
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the  writer  that  the  following  advantaj^cs  make  llie  existence  oi 
some  organized  inspection  force  highly  desirable: 

1.  Certain  standards  of  quality  will  he  maintained  only  when 
the  workman  knows  that  each  piece  of  work  will  surely  be  in- 
spected. 

2.  Certain  ainises  as  to  costs  and  charges  will  be  prevented 
when  it  is  known  that  a  force  is  nn  the  lookout  for  them, 

3.  Certain  defects  of  a  larger  kind  will  be  corrected  if  a  depart- 
ment is  free  to  investigate  tliem. 

4.  Certain  improvements  will  be  suggested  by  such  a  depart- 
ment. 

The  advantage  of  having  a  department  with  the  business  of 
doing  these  things  and  ivith  no  other  and  more  pressing  business 
outweighs  all  objections. 

It  may  be  interesting,  for  comparison,  to  note  the  practice  of 
large  civilian  plants.  Of  eight  such  plants,  two  have  a  fully 
organized  inspection  corps ;  four  have  inspectors  for  limited 
kinds  of  work  (such  as  riveting  done  at  piece-work  rates),  or 
for  coordinating  work,  or  for  covering  certain  contracts ;  two 
depend  wholly  on  foremen.  But  in  nearly  all  cases  these  plants 
have  resident  inspectors  to  represent  their  customers  and  to  sec 
that  work  in  progress  is  being  done  in  a  satisfactory  manner. 
That  is  just  what  an  inspection  department  does  for  the  one  big 
customer  of  navy  yards. 

It  is  also  interesting  to  compare  the  inspection  methods  of  a 
"  scientific  *'  system  of  management  like  the  Taylor  system,  as 
developed  for  civilian  plants.  Under  this  system  each  shop  has 
its  own  inspector,  who  is  one  of  the  "  functional  foremen."  The 
personnel  devoted  to  inspection  purposes  Is  therefore  much  larger 
relatively  than  that  at  any  of  our  navy  yards.  At  the  New  York 
yard,  for  example,  the  total  number  of  assistants  and  sub-in- 
s])ectors  (at  a  recent  date)  was  13;  at  the  Norfolk  yard,  7.  An 
inspector  for  each  shop  would  require  about  22  at  New  York 
and  16  at  Norfolk,  without  nmsidering  those  neetlcd  for  the 
inspection  of  stores  (especially  ordnance  material)  and  of  the 
great  volume  of  outside  work.  Tliis  point  is  interesting  in  a 
comparison  of  efficiencies  under  the  two  systems;  for  eight  or 
ten  men  cannot  compete  with  twenty  or  thirty.  It  is  important 
to  note  with  care  that  the  field  covered  by  Mr.  Taylor's  inspectors 
is  much  more  limited  than  that  of  the  inspection  department  as 
prescribed  in  Genera!  Order  No.  53 — and  their  usefulness  cor- 
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rcspondingfly  less.  The  Taylor  inspectors  check  the  quality  of 
work  in  shops.  The  navy  yard  inspector  (aided  by  his  force) 
acts  as  a  sort  of  outside  aid  for  the  commandant,  observing  and 
reporting  general  conditions  about  the  shoi>s  ajul  yard.  He  also 
acts  as  a  coordinator,  watches  the  progress  of  work,  inspects 
material  in  store,  and  performs  various  other  duties  as  discussed 
under  "  Scope  of  Inspection  Duty  "  below. 

Tliese  features  will  be  much  less  important  when  tlie  com- 
mandant has,  subject  to  his  orders,  an  industrial  superintendent 
fconipare  the  "shop  superintendents"  of  divisional  heads)  to 
coordinate  the  work  of  the  manufacturing  divisions  and  to 
relieve  him  of  detail — as  a  medical  officer  does  at  the  hospital, 
or  a  marine  officer  at  the  barracks.  Is  it  possible  for  anyone 
diarged  with  the  large  administrative  and  mihtary  duties  of  a 
commandant  to  decide  on  the  mass  of  technical  details  that  some^ 
body  must  pass  on?  But — "That  is  another  story."  At  any 
rate,  the  inspector  is  vcr>'  necessary  in  the  absence  of  the  organ- 
izer and  coordinator  referred  to  above.  When  management  has 
been  improved  as  it  cannot  be  under  the  present  system,  the  need 
of  an  inspection  department  can  come  up  for  discussion  again. 

Meanwhile,  even  if  a  modern  system  of  management  is  to  be 
introduced,  something  must  be  done  during  the  period  of  transi- 
tion. If  the  inspector  is  to  go  (and  nothing  above  seems  to 
force  that  conclusion),  he  will  certainly  be  needed  until  the  sub- 
stitute is  oflFered.  The  introduction  of  a  modern  system  requires, 
from  all  accounts,  a  long  time — usually  three  or  four  years.  The 
development  cf  ''  functional  foremen,"  including  shop  inspectors. 
is  a  slow  process.  During  this  period  of  unrest,  someone  must 
pass  on  shop  work — and  the  commandant  will  need,  more  than 
ever,  an  outside  aid,  "  watch  dog,"  and  adviser. 


Should  Inspection  be  from  Without  or  from  Within? 

If  an  inspection  department  is  needed,  the  next  and  very 
important  question  is; 

Should  inspection  be  from  without  or  from  within? — should 
tlie  inspection  department  be  part  of  the  manufacturing  depart- 
ment, or  separate  and  distinct?" 

In  the  words  of  Sir  Roger  de  Coverley,  *'  There  is  a  great  deal 
to  be  said  on  both  sides."  Looking  ahead  to  a  time  of  improved 
management,  no  off-hand  answer  can  be  given,  however  one 
might  advocate  the  separate  department  at  present.     Probably 
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tlie  inspectors  would  all  pronounce  in  favor  of  (he  separate  depart- 
ment even  with  a  X'ickers  system — the  '*  inspected "  mostly 
against  it  under  any  conditions.  Disinterested  officers  of  ability 
have  differed  broadly  on  this  point.  The  writer,  having  con- 
victions of  his  own,  finds  it  difficult  to  state  the  case  impartially; 
but  he  will  attempt  to  outline'both  sets  of  arguments.  Since  the 
discussion  may  be  trite,  it  must  be  brief. 

On  the  one  hand  the  people  who  really  ktw7v  most  about  a 
given  piece  of  work  are  (usually)  those  who  are  doing  it.  Pre- 
sumably the  master  patteni-makcr  or  the  master  ship-fitter  knows 
more  about  pattern-making  or  ship-fitting  (at  least  as  regards 
the  job  in  progress)  than  any  one  else  in  the  yard.  The  best 
inspection.s  could  be  made  by  foremen  and  their  assistants,  pro- 
vided they  had  time  and  inclination  to  make  them.  Moreover, 
they  make  some  inspections  in  self-defence;  so  that  other,  out- 
side inspection  is  often  a  duplication  of  work.  Particularly, 
inspection  from  the  outside  lacks  .sympathy  and  understanding, 
and  may  partake  of  the  nature  of  interference.  We  have  al! 
heard  of  the  wise  young  officer,  full  of  importance  and  mathe- 
matics, fresh  from  the  academy  or  college,  who  criticises  what 
he  doesn't  understand  and  drives  practical  men  wild.  The  chief 
carpenter  or  boatswain,  who  is  excellent  aboard  ship  but  weak 
in  certain  details  of  shop  work,  may  also  seem  a  nuisance  when, 
as  a  rank  outsider,  he  passes  on  the  work  of  trained  mechanics 
in  another  department  of  the  yard. 

In  certain  cases  these  arguments  are  certainly  valid  and 
"  must  give  us  pause."  Officers  who  stand  strongly  for  the 
good  of  the  service  advance  them  with  persistence  and  sincerity. 

On  the  other  hand,  the  purpose  and  aim  of  the  department 
w^hen  the  last  "  shake  up  '*  occurred  was  to  get,  at  navy  yards  as 
at  Washington,  criticism  of  work  by  officers  not  responsible  for 
it.     General  Order  53  begins  with  the  significant  words: 

"Officers  performing  inspection  duty  at  navy  yards  arc  the 
representatives  of  the  commandant  only." 

Provided  the  inspection  department  has  a  proper  personnel, 
there  are  marked  advantages  in  the  detached  criticism  thus 
obtained.  Will  not  a  member  of  a  manufacturing  division  u« 
soft  words  when  speaking  of  "  our  "  work  to  the  head  of  depart- 
ment? Does  not  a  note  of  admiration  creep  in  when  we  criticise 
ourselves?  Can  the  head  of  a  yard  department  frankly  reveal  to 
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the  commandant  all  the  defects  of  his  work,  organization,  and 
personnel,  without  sacrificing  his  own  reputation  for  efficiency? 
If  lie  can,  does  he  usually  feel  that  he  can?  And  as  to  the  cases 
where  partial  responsibility  attaches  personally  to  the  "  man 
higher  up*' — will  he  always  own  up  freely?  Or  will  a  discreet 
inspector  serving  under  him  bring  such  matters  before  him?  It 
all  comes  to  what  has  been  strongly  said  and  realized  during 
recent  years — '*  Self-inspection  is  no  inspection." 

Moreover,  great  weight  must  be  given  to  another  feature  (re- 
ferred to  above)  of  the  present  inspection  system — its  directness. 
WTicn  we  allow  for  what  is  forgotten,  for  what  is  misunder- 
stood, for  what  is  intentionally  withheld,  and  for  what  is  tact- 
fully softened — how  much  that  the  workman  sees  and  reports 
reaches  the  commandant?  How  ver>'  direct  is  the  chain  from  the 
workman  (or  the  work)  through  the  sub-inspector  and  inspector 
to  the  commandant,  as  compared  with:  workman — leading  man — 
qiiarterman — foreman — assistant  officer — head  of  department — 
commandant.   *'  Seven  right-angle  elbows  equal  a  blank  flange." 

The  commandant  who  gets  all  his  criticisms  from  inspectors 
reporting  through  foremen  and  heads  of  divisions,  or  from  other 
subordinates  who  duly  follow  the  usual  channels,  will  enjoy  all 
the  seairity  of  the  "  simple  little  ostrich  "  with  his  head  in  the 
sand. 

One  of  the  civilian  plants  referred  to  above — a  large  and 
widely  known  electrical  establishnient— maintains  two  inspection 
forces,  both  quite  independent  of  the  manufacturing  body.  The 
employees  of  one  make  mechanical  inspections  and  report  to  a 
chief  inspector  whose  decisions  are  seldom  over-ruled.  The  elec- 
trical inspectors  make  final  tests  and  examinations  under  a  superin- 
tendent of  tests. 


CHARACTERISTirS    OF    AN    EfFICIKNT    INSPECTION    DEPARTJtfENT. 

Accepting  the  inspection  department  as  it  is,  we  pass  on  to  a 
vital  but  less  controversial  toj^ic :  Wliat  makes  inspection  work 
efficient  ? 

(A)  Persontiel. — The  first  essential  is  to  get  the  right  men. 
Inspection  dei)ariments  have  usually  been  composed  of  a  com- 
mander or  lieutenant-commander,  sometimes  assisted  by  a  lieu- 
tenant, with  several  warrant  assistants,  several  civilian  sub-in- 
:lors   (or  acting  sub-inspectors),  and  a  small  clerical  force. 
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As  U)  numbers,  this  force  is  usually  inadequate  to  the  work 
assigned — which,  as  before  mentionerl,  is  both  broad  and  long. 
Comparison  has  already  been  made  with  the  large  force,  cover- 
ing a  much  more  limited  field,  called  for  by  the  Taylor  system. 
Inspections  cannot  be  efficient  until  this  new  department  is  given 
a  larger  personnel  or  narrower  duties.  Of  course  we  must  use 
"  efficient  "  as  a  relative  term  and  "  cut  the  garment  to  suit  the 
cloth."  At  one  of  the  northern  yards  the  inspection  force  has 
consisted  of  the  inspector  and  two  clerks.  It  would  seem  reason- 
able, however,  to  adopt  as  a  standard  the  number  of  assistants 
suggested  by  the  Taylor  system — one  for  each  shop.  Each 
assistant  could  keep  in  constant  touch  with  the  work  of  his  shop^ 
and  those  having  less  work  to  overlook  would  have  time  for  the 
inspection  of  stores,  scanning  of  sunxys,  and  other  duties  dis- 
cussed eLscwhere.  In  tlie  writer's  opinion,  the  inspector  with 
a  smaller  force  than  this  must  make  the  soothing  declaration: 
"  We'll  do  the  best  we  can." 

As  to  fitness,  it  is  peculiarly  necessary  that  assistants — whether 
officers  or  civilians — should  be  selected  men.  Although  some 
warrant  officers  make  excellent  inspectors,  an  indiscriminate 
detail  of  such  officers  to  this  duty  means  failure.  As  realized  by 
those  who  have  trained  "  functional  foremen,"  a  special  type 
of  man  is  needed  for  inspections. 

"  Others  there  are 
Who,  trimmed  in  forms  and  visages  of  duty, 
Keep  yet  their  hearts  attending  on  themselves " 

— and  others  still  who,  while  excellent  at  directing  work,  arc 
indifferent  or  unwilling  as  critics.  Such  persons  are  useless  in 
the  inspection  department.  The  man  needed  has  a  vague,  dull 
pain  when  he  sees  hafl  work  or  bad  methods;  and  speaks  perforce, 
even  at  the  sacrifice  of  his  own  interests.  He  must  have  inrje- 
pendence ;  must  prefer  efficiency  to  popularity ;  and  must  hate 
perfunctory  shams.  Such  men  can  t>c  found.  Fortunately  civilian 
sub-inspectors  volunteer  for  the  work,  and  win  their  appoint- 
ments by  competitive  examinations.  They  also  have  the  advan- 
tage (usually)  of  knowing  the  yard  and  the  yard  personnel.  As, 
moreover,  the  supply  of  officers  is  limited,  more  civilian  sub- 
inspectors  should  be  appointed.  If  the  inspection  department  is  to 
be  taken  seriously  in  its  relation  to  the  hull  division,  it  should  surely 
include  a  representative  of  the  construction  corps.     Chief  car- 
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pcntcrs  do  not  adequately  represent  the  corps  that  has  been 
particularly  identified  willi  yards  and  yard  work.  Would  not 
the  detail  of  a  junior  construction  officer  to  each  inspection  de- 
partment— a  step  in  line  with  the  recent  detail  of  line  officers  to 
the  hull  division — promote  a  belter  understandinf^;  and  decidedly 
increase  the  efficiency  of  the  department?  The  answer  seems 
obvious,  unless  the  inspector  is  destined  always  to  "  make  bricks 
without  straw." 

Moreover,  tlie  close  relation  between  the  invSpector's  work  and 
that  of  the  accounting"  officer  on  one  hand  (as  regards  charges, 
costs,  etc.)  and  of  the  general  storekeeper  on  the  other  (as  re- 
gards stores,  surveyed  material,  etc.)  makes  it  desirable  that 
whenever  the  shortage  nf  pay  officers  is  reduced,  a  representative 
of  the  pay  corps  should  come  within  the  inspector's  fold.  This 
need  will  be  more  apparent  in  connection  with  the  discussion  of 
*'  excessive  costs  "  below. 

The  medical  officer  and  chaplain  may  for  the  present  be  dis- 
pensed with,  though  questions  of  hygiene  and  morals  are  not 
wholly  beyond  the  inspector's  ken.  The  civil  engineer  has  in- 
spectors of  his  own. 

(B)  Aims. — A  first  impression  is  that  the  inspector  is  detailed 
as  a  "yard  critic."  Better  thinking  leads  to  the  conclusion  that 
his  duties  are  primarily  co-operative.  He  should  be  everybody's 
assistant — not  a  busy-body,  "  butting  in,"  consuming  time,  oppos- 
ing thought-out  plans  with  hasty  ideas  of  his  own,  but  a  patient 
investigator,  an  intelligent  observer  freed  from  the  demands  of 
ncmtine.  an  aid  to  the  commandant  and  his  departmental  heads 
in  pointing  out  defects  and  in  promoting  efforts  with  which  he 
sympathizes.  This  attitude  will  be  understood  if  inspectors  will 
make  suggestions  to  those  immediately  concerned  instead  of  com- 
plaints to  higher  authority. 

Unfortunately  they  sometimes  find  it  necessary  to  choose  the 
official  channel  in  order  to  avoid  having  legitimate  objections  or 
suggestions  ignored. 

After  they  have  done  what  they  can  in  a  co-operative  sense, 
their  critical  duties  begin.  Tlie  direct  responsibility  of  the  in- 
si>ector  lies  here;  for,  while  his  other  work  is  largely  discretion- 
ary, he  is  required  to  pass  specifically  on  each  job  completed, 
accepting  or  rejecting  it. 

It  should  be  noted,  however,  that  the  more  general  duties 
referred  to  above  are  clearly  assigned  in  General  Order  No.  (,.'; 
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the  genesis  of  the  inspection  department.  Unluckily  it  is  difficult 
for  the  inspector  to  carry  out  this  order,  however  correct  his  aims, 
without  seeming  to  "  interfere.'*  Some  reserve  and  tact  are 
obviously  necessary,  but  the  only  inspector  who  does  not  "  inter- 
fere "  i"h  a  helpful  uKiy  is  the  inefficient  one  whose  "  good  taste  " 
outweighs  his  sense  of  duti.'  and  respect  for  orders. 

(C)  Scope  of  Inspection  Duty. — An  efficient  inspection  depart- 
ment must  cover  the  wide  field  assi^ed  by  the  above  general 
order.    This  (as  laid  down  or  implied)  includes: 

(a)  Inspection,  as  to  quality,  of  work  in  progress  or  completed. 

(b)  Criticism  of  plans  for  work. 

(c)  Inspection  as  to  progress  of  work — with  report  of  delays 
in  starting  jobs  or  of  excessive  time  spent  on  them. 

This  feature  may  be  specially  helpful  to  ships. 

(d)  Inspection  of  costs — with  report  of  those  that  are  exces- 
sive. 

(e)  Inspection  as  to  sliop  methods. 

(f)  By  implication^criticism  of  general  yard  conditions. 

(g)  Technical  examinations  as  to  condition,  etc..  of  material 
in  store. 

For  a  detailed  explanation  of  the  above  see  "  Kinds  of  Inspec- 
tion." 

Added  to  this  at  most  yards  have  been  the  general  supervision 
of  survey  work  and  scanning  of  survey  reports.  Though  the 
point  is  disputed,  this  seems  to  the  writer  proper  work  for  the 
inspector  and  closely  related  to  his  other  duties — proinded  his 
force  is  correspondingly  increased.  It  may  be  disastrous  to 
diffuse  the  energies  of  the  present  inspection  personnel.  A  dis- 
tinction must  be  made,  however,  between  the  supervision  and 
scanning  of  surveys,  and  the  actual  surveying,  which  is  done  by 
officers  detailed  froin  the  various  departments. 

It  was  also  suggested  at  the  conference  of  commandants  that 
the  inspection  department  should  inspect  stores  purchased  for  the 
general  storekeeper,  A  majority  voted  against  this;  and  such 
inspections  are  usually  made  by  the  divisions  concerned.  Al- 
though it  might  be  logical  to  include  this  in  the  work  of  the 
mspection  department,  these  inspections  arc  wholly  different  from 
tbose  for  which  the  department  was  created,  and  the  present  size 
of  tile  fixce  does  not  permit  this  extension  of  its  duties. 

~*^  Methods    of    Inspection. — The    inspector    should    keep 
.i^i-^ral  aadt  of  sliop  and  ship  work,  singling  out  the  larger  jobs 
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for  personal  observation ;  and  should  inspect  personally  when 
questions  arise  between  representatives  of  the  manufacturing 
department  on  one  hand  and  his  assistants,  or  officers  of  the  ships, 
on  the  other.  He  should  he  the  "  assistant  chief  umpire  "  for  the 
commandant.  He  is  also  the  centralizer,  digester,  and  forwarder 
for  his  department. 

It  seems  obvious  that  he  should  spend  at  least  half  his  time  in 
the  yard  and  shops;  yet  for  reasons  given  at  length  below,  it  is 
difficult  for  him  to  do  even  that.  Conferences  with  assistants, 
interviews  with  officers  of  other  departments,  memoranda,  re- 
ports, signatures,  surveys,  bind  him  to  a  desk  with  the  same 
Lilliputian  cords  that  so  many  others  have  vainly  struggled 
against.  The  inspector  must,  however,  get  a  first-hand  knowledge 
of  jobs,  and  should  do  all  in  his  power  to  minimize  office  work. 
It  is  hoped  that  the  centralization  of  offices  and  of  filing  systems 
win  help  much  in  this  respect.  His  assistants  should  be  impressed 
with  the  fact  that  their  work  is  wholly  (or  almost  wholly)  out- 
side.   E^ch  should  spend  seven  hours  a  day  in  and  about  the  shops. 

The  distribution  of  inspection  duties  should  be  along  the  lines 
of  individual  fitness.  An  average  inspection  force  may  include  a 
lieutenant,  a  chief  gunner,  a  chief  carpenter,  a  Iw^Uswain,  a 
machinist,  and,  say,  three  sub-inspectors,  one  from  the  hull  division 
and  two  from  the  machinery  division. 

The  lieutenant  should  have  some  special  assignment  (in  line 
with  his  aptitudes),  should  have  certain  authority  as  a  general 
co-ordinator  and  assistant;  and  should  be  trained  to  act  in  the 
absence  of  the  inspector.  Here  it  may  be  noted  that  it  does  not 
seem  desirable  to  have  tlie  reports  of  the  other  assistants  go 
through  him,  for  that  throws  in  just  so  many  ohms  to  resist  the 
current  of  information. 

The  chief  gunner,  under  the  inspection  officer,  would  take  over 
many  duties  of  the  former  ordnance  officer.  He  would  spend 
fully  half  his  time  in  the  ordnance  building,  directing  the  work 
of  the  general  storekeeper's  ordnance  force,  inspecting  material, 
suggesting  work  needed  for  its  preservation,  selecting  articles 
for  survey,  and  probably  acting  as  survey  officer  for  ordnance 
stores.  His  technical  advice  is  of  value  to  the  general  store- 
keeper and  the  manufacturing  heads.  He  may  also,  if  qualified, 
take  over  electrical  inspections,  in  whole  or  part,  this  depending 
poa  what  other  assistant  is  available. 
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The  chief  carpenter  and  one  sub-inspector  would  divide  most 
of  the  hull  work  between  them.  In  this  division  of  labor  the 
question  of  individual  fitness  is  important.  One  plan  has  been 
to  give  the  first  of  these  assistants  all  shop  work,  the  other  all 
ship  work ;  but  though  this  is  convenient  as  a  time-saving  arrange- 
ment, it  ignores  the  principle  just  referred  to.  The  sub-inspector 
assigTied  to  ship  work  may  not  have  a  sea-j2:oing  knowledge  of 
flushing  systems,  fire  mains,  drains,  etc.  Tiie  chief  carpenter 
may  never  have  worked  in  a  shop  from  whicli  the  sub-inspector 
was  appointed.  It  is  better  to  find  out  the  classes  of  work  that 
each  knows  most  about,  and  assign  jobs  without  undue  regard 
to  location.  The  use  of  bicycles  will  shorten  distances  immensely, 
so  that  an  assistant  can  inspect  a  ship-fitting  job  on  a  ship  out 
of  commission  and  two  minutes  later  go  through  the  blacksmith 
shop.  \ 

The  boatswain,  though  less  needed  than  the  others,  would  have 
the  sail  loft,  the  shipwright's  shop,  and  the  rigging  loft.  He 
would  have  additional  duties  as  survey  officer  for  his  department. 

The  machinist  and  a  sub-inspector  appointed  from  the 
machinery  division  would  divide  machinery  inspections  in  the 
same  way  that  the  two  assistants  referred  to  above  divide  hull- 
division  work. 

The  third  sub-inspector,  if  qualified,  would  take  over  all  elec- 
trical inspections.    He  should  be  specially  appointed  for  this  duty. 

It  seems  desirable,  in  some  cases,  to  have  two  assistants  inspect 
the  same  piece  of  work,  and  each  "  O.  K."  the  job  order.  For 
instance,  an  anchor  engine  should  be  inspected  by  both  carpenter 
and  machinist — each  frc»m  his  own  point  of  view,  A  fire  main 
might  be  inspected  first  by  a  sub-inspector  for  mechanical  defects; 
secondly  by  tlie  carpenter  for  the  suitability  of  leads  from  the 
man-o'-war*s-man*s  standpoint. 

It  should  be  borne  in  mind  that  the  above  assignments  arc  sug- 
gested with  a  view  to  inspection  departments  as  they  are,  not  as 
(it  is  thought)  they  should  be. 

Each  assistatU  should  have  an  eye  to  cost,  as  well  as  to  quality, 
of  output.  While  keeping  track  of  work  in  progress,  he  should 
note  whether  it  is  being  done  in  the  right  shop,  whether  the  right 
machine  is  being  used,  whether  first-class  men  arc  engaged  on 
helpers*  jobs,  whether  two  gangs  are  needlessly  working  at  the 
same  job,  whether  over-expensive  material  is  being  used,  etc. 


I 


I 


'Tkspection  Duty  at  Navy  Yards, 


^ 
^ 


^ 


The  plan  has  been  tried  of  having  an  assistant  specially  detailed 
for  cost  investigations.  If  this  is  done,  he  should  work  in  con- 
junction with  the  others,  who,  during  their  daily  rounds,  can  note 
faults  as  indicated  above  for  the  special  assistant  to  investigate 
in  detail.  With  an  ideal  personnel,  the  system  of  having  each 
make  his  own  cost  studies  might  be  preferable ;  but  with 
existing  conditions  it  seems  better  to  have  a  specialist  develop 
methods,  study  accounts,  and  concentrate  on  this  kind  of  duty, 
which  involves  clerical  work  and  lengthy  inquiries  that  would 
consume  too  much  time  of  a  man  whose  aptitudes  lie  differently. 

At  one  yard  a  sub-insi>cctor  was  assigned  to  time  and  efficiency 
studies  based  on  modern  methods  of  management. 

(E)  Accuracy  and  Discretion, — Whatever  methods  be  followed, 
any  critidsm — good  ur  had — of  the  work  of  the  divisions  is  likely 
to  be  an  annoyance  to  the  officers  concerned.  However  broad  a 
busy  man  may  be,  he  will  probably  feel  nettled  at  a  criticism  of 
his  subordinates  or  a  suggestion  from  an  outsider  as  to  improve- 
ments in  the  department  he  is  straining  to  improve.  Such  sugges- 
tions come  when  he  is  deep  in  other  matters,  and  require  at  best 
a  mental  twist.  Irritation  results  if  the  criticism  seems  trivial  or 
ill-founded.  Therefore  the  first  duty  of  the  inspector  is  to  avoid 
hasty  action  through  excess  of  zeal.  Unless  he  wants  to  be 
shaken  oflF  as  a  nuisance,  he  must  be  tactful,  restrained,  and 
judicious.  He  must  insist  on  absolute  accuracy  in  himself  and 
from  his  assistants.  No  report  should  he  forwarded  until  study 
and  discussion  have  proved  the  point  to  be  well  taken.  A  slip, 
even  in  a  small  detail,  unduly  discredits  his  department,  with 
divisional  heads  already  (perhaps  sub-consciously)  prejudiced 
against  outside  advice,  or  with  commandants  who,  in  the  struggle 
with  routine,  have  scant  time  to  pick  truth  out  of  a  mass  of  con- 
flicting endorsements.  Let  the  length  of  a  screw  or  the  name 
of  a  nipple  he  obscurely  misstated,  and  the  return  endorsement 
will  begin  with  a  prominent  "  The  inspection  officer  is  in  error, 
etc.,"  that  catches  the  eye  of  the  common  superior.  Many  big 
truths  are  killed  by  small  errors.  An  effective  critic  should  spend 
hours  in  studying  a  case  in  order  to  spend  minutes  in  tersely 
reporting  it.  Moreover,  as  commandants  and  others  are  so 
pressed  for  lime,  he  should  select  the  cases^ — choosing  those  that 
are  typical  rather  than  sporadic,  so  that  his  report  may  result  in 
something. 
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(F)  SubordituUion  of  Paper  H'ork. — Though  many  reports 
can  be  made  in  person  or  by  telephone,  some  must  be  written  as 
a  matter  of  record  or  for  convenient  reference.  Otherwise,  every 
effort  should  be  made  to  minimize  paper  work.  The  importance 
of  this  has  been  referred  to  above.  The  efficiency  of  the  depart- 
ment depends  largely  upon  whether  paper  is  a  means  to  an  end, 
or  a  perfunctory  substitute  for  something  real,  fl 

A  considerable  amount  of  paper  work  is  unavoidable  with  the 
present  system  as  outlined  in  General  Order  No.  53.  At  a  large 
yard  a  force  of  three  or  four  clerks — say  a  chief  clerk,  a  sten- 
c^rapher,  a  typewriter,  and  a  messenger — are  kept  pretty  con- 
stantly busy,  especially  if  they  handle  surveys.  This  will  be  un- 
derstood if  we  consider  the  usual  and  necessary  procedure  in  the 
handling-  of  job  orders  and  records.  When  a  job  order  is  issued, 
duplicate  copies  are  furnished  the  inspector.  One  of  tliese  goes 
to  the  assistant  concerned,  the  other  is  kept  wnth  a  record  of  all 
matters  relating  to  tlie  inspection.  Report  is  made  in  writing 
(sometimes  in  advance  by  telephone)  when  the  job  is  l>egiin  and 
when  completed.  The  report  of  completion  may  be  made  by  the  ■ 
foreman's  forwarding  a  third  copy  of  the  job  order  with  notation 
to  this  effect.  The  assistant  inspects  the  work,  and  immediately 
turns  in  his  copy  with  notes  as  to  acceptance  or  rejection  (with 
cause),  and  other  matters  of  interest.  The  gist  of  these  notes  is 
transcril»ed  on  the  retained  copy  and  a  copy  of  the  notes  furnished 
the  accounting  ofliccr  as  authority  for  closing  accounts  on  the 
satisfactory  jobs. 

Other  details  as  to  the  handling  of  these  papers  would  be  tire- 
some, and  are  omitted.  It  can  be  seen,  however,  that  with  thou- 
sands of  job  orders  passing  in  and  out,  the  clerical  work  involved 
is  heavy ;  moreover,  if  proper  records  are  to  be  kept,  it  is  hard 
to  say  how  the  work  could  be  much  lessened.  Probably  in  time 
somebody  will  think  of  a  way. 

Tliere  is  much  other  necessary  clerical  work :  the  filing  of  job 
orders,  transcribing  of  letters  and  memoranda  from  the  inspector, 
writing  of  endorsements,  correction  of  errors  in  the  transmission 
of  job  orders,  answering  telephone  calls,  handling  of  surveys, 
and  numcrotis  time-consuming  details.  The  handling  of  copied 
correspondence  is  referred  to  below.  Even  under  intelligent 
supervision,  the  force  referred  to  above  will  be  kept  constantly 
busy. 
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If  inspections  are  to  be  made  understandingly.  the  oflfice  should 
receive  copies  of  all  yard  correspondence  affecting  its  work.  This 
Correspondence  must  pass  over  the  inspector's  desk  and  be  dis- 
tributed for  the  information  of  the  various  assistants.  No 
attempt  should  be  made  to  retain  it  permanently  in  a  separate 
inspection  office  file.  Although  this  handling  of  copies  requires 
more  clerical  work,  it  is  highly  necessary ;  for  the  inspector  cannot 
pass  properly  on  work  unless  he  has  seen  certain  correspondence 
about  it — and  mere  access  to  such  correspondence  helps  him  little, 
since  he  does  not  know  of  its  existence.  Copies  should  be  fur- 
nished, looked  over,  and  destroyed.  This  is  in  no  way  inconsist- 
ent with  the  principle  of  a  central  filing  system.  The  routing 
of  originals  through  this  office  would  entail  too  much  delay. 

Since  such  clerical  work  is  necessary,  the  main  thing  is  that  it 
be  done  by  clerks,  and  as  little  as  possible  by  the  inspection  force. 
As  emphatically  stated  above,  a  paper  inspection  department 
might  as  well  exist  on  paper  only. 

Much  time  is  lost  by  assistants  in  getting  the  "  O.  K."  of  ship's 
officers  to  work  done  on  ships  and  inspected  by  these  officers  as 
well  as  by  the  yard  force.  This  would  not  be  so  bad  if  it  were 
not  desirable  to  make  report  of  inspection  immediately  after  com- 
pleiion  in  order  to  expedite  the  making  out  of  invoices.  Much 
hunting  and  waiting  for  the  ship's  officers  results.  An  efficient 
assistant  once  told  the  writer  that  he  spent  nearly  half  his  time 
getting  ship's  job  orders  signed  up  f  Of  course,  this  can  and 
should  be  remedied.  Mailing  these  orders  for  signature  is  usually 
satisfactory,  except  that  it  involves  delay.  The  alx>ve  statement 
illustrates,  however,  the  danger  of  clerical  non-essentials  eating 
out  the  heart  of  inspection  work. 

(G)  Weekly  Cotiferetices. — A  weekly  conference  of  the  in- 
spection officer,  his  assistants,  and  the  chief  clerk,  with  the  latter 
as  recorder,  gives  a  fine  opportunity  for  the  discussion  of  general 
matters. 

Kinds  of  Inspection. 

The  various  kinds  of  inspection  have  been  enumerated  under 
"  Giaracteristics  of  an  Efficient  Inspection  Department "  above. 
It  is  necessary  to  explain  briefly  what  is  meant  by  each. 

I.  Inspections  for  Quality. — This  is  what  the  inspector  is 
chiefly  responsible  for.  It  is  his  duty  to  see  that  these  Inspections 
are  thoroughly  made,  and  his  misdemeanor  (in  a  military  sense) 
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if  any  defective  job  is  passed.  He  should  secure  expert  mechanics 
for  his  assistants — or  lacking'  these,  should  do  all  he  can  to  train 
the  personnel  at  hand.  Carelessness  in  passing  over  mechanical 
defects  should  be  the  unforgivable  sin.  The  method  of  inspection  fl 
and  its  closeness  must  depend  upon  the  extent  of  ground  covered  ^ 
by  the  assistant.  In  any  case  he  must  check  up  the  work  closely 
enough  to  feci  morally  sure  that  it  will  serve  the  purpose  in  hand. 
Essential  measurements  should  be  checked ;  pressure  tests  should 
be  witnessed ;  castings  should  be  closely  examined  for  blow  holes 
and  given  an  air  test  when  practicable.  From  heaps  of  similar 
articles  such  as  hinges,  samples  should  be  taken  at  random  and 
carefully  examined.  Comparison  should  be  made  with  <lrawings, 
and  work  checked  for  completeness.  Forgings  should  be  ex- 
amined for  defective  welds.  Electrical  circuits  should  be  tested; 
voice  tubes  talked  through ;  engines  tried  under  steam.  In 
general,  it  is  ior  the  assistant  to  explain  if  he  affixes  his  stamp 
to  any  piece  of  work  that  is  not  what  the  job  order  calls  for. 

The  effect  is  to  make  workmen  much  more  careful.  It  has  been 
said  truly  that  an  inspection  body  is  like  a  police  force  that  makes 
few  arrests  but  *'  keeps  the  lid  on."  Rad  navy  yard  workmanship 
isn't  common  nowadays.  Tlic  complaints  are  rather  as  to  over- 
elaboration,  excessive  cost,  delays,  etc. 

2.  Piiifts. — The  study  of  plans  is  an  important  duty  of  the 
inspection  department — and  is  sometimes  slighted.  Each  assistant 
should  make  routine  visits — wxckly  or  preferably  daily — to  the 
draughting  room,  and  arrange  for  the  chief  draughtsman  to  have 
ready  new  drawings,  details  of  work  in  progress,  etc.  The  in- 
spector should  discuss  important  undeveloped  plans  with  the 
draughtsmen  and  officers  who  are  working  on  them,  and  should 
make  timely  criticism  of  defects.  Some  good  has  been  effected 
in  this  way;  but  a  ship  seldom  leaves  the  yard  after  a  fitting  out 
or  a  general  overhauling  without  defects  and  oversights  that  in- 
spectors might  have  noted  before  a  nail  was  driven  or  a  hole 
tapped. 

When  all  plans  are  supervised  by  seQ'goittfi  officers  (whatever 
their  corps),  the  number  of  such  cases  will  be  fewer. 

3.  Prevention  of  Delays.— Without  any  direct  authority  to 
regulate  the  order  of  work,  the  inspection  department,  through 
reports  to  the  commandant  and  others,  can  be  a  great  help  to  ships 
by  seeing: 
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(a)  Thai  work  is  begun  with  all  reasonable  promptness, 

(b)  That  steps  arc  taken  to  expedite  the  delivery  of  specially 
needed  material. 

(c)  That  towards  the  end  of  a  vessel's  stay  jobs  are  being 
pushed  to  completion. 

Ship's  officers,  though  best  qualified  to  pass  on  work  when 
done,  are  not  sufficiently  familiar  with  the  methods  and  personnel 
of  navy  yards  to  push  it.  They  lack  facilities  for  finding  out  the 
cause  of  delays,  and  information  as  to  the  best  man  to  see  Jn 
each  case.  Here  the  inspection  people,  with  their  knowledge  of 
the  yard  and  the  other  work  in  progress  ( from  which  men  may 
perhaps  be  shifted  or  material  substituted),  may  co-operate  very 
helpfully. 

When  a  ship  arrives  for  a  stay,  the  inspector  should  quickly  get 
in  touch  with  her  officers  to  find  what  is  the  status  of  her  un- 
finished jobs  and  what  work  is  particularly  wanted.  He  should 
then,  after  due  consideration,  report  delays  in  starting  work.  He 
also  keeps  touch  with  johs  in  progress,  and  notes  obstructions 
due  to  non-dclivcry  of  material  or  to  non-completion  of  incidental 
work  by  anot[icr  department.  If  the  wait  is  for  material,  he  takes 
the  matter  up  with  the  divi.^iona!  officers  and  the  general  store- 
keeper. He  finds  perhaps  that  the  request  to  the  latter  was  not 
made  as  *'  urgent;'  or  that  the  general  storekeeper  has  failed  to 
investigate  delays  in  delivery,  or  that  routine  instead  of  emer- 
genc>'  methods  of  purchase  have  been  followed.  In  any  case  he 
can  often  suggest  action  (such  as  the  sending  of  a  telegram) 
that  will  promptly  remedy  the  trouble.  With  a  scientific  system 
there  would  be  few  such  delays,  and  these  few  would  be  auto- 
matically noted;  but  at  present  they  often  occur.  If  the  trouble  is 
in  a  wait  for  incidental  work,  a  report  to  the  divisional  heads  may 
result  in  the  necessary  action — perhaps  overtime  or  shift  work 
instead  of  a  leisurely  eight-hour  swing. 

At  a  routine  time,  towards  the  end  of  a  vessel's  stay,  the  in- 
spector should  call  on  each  assistant  for  a  detailed  statement  as 
to  the  progress  of  his  jobs,  and  after  sufficient  investigation 
should  forward  these  reports  in  such  shape  that  the  commandant 
or  others  will  see  exactly  what  remedies  to  apply — overtime  on 
a  certain  job  in  the  boiler  shop,  a  telegraphic  request  for  conduit, 
etc.  If  needed  mechanics  are  employed  on  less  urgent  work, 
specific  report  should  be  made.     A  vague  intimation  tliat  *'  the 
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Oklahoma's  repairs  may  not  Ik  finishcti  up,"  or  that  '*  the  Okla- 
liomafs  bridge  work  is  running  behind  "  is  of  little  practical  value. 

Take  a  typical  case.  The  *' Alaska*'  is  to  leave  the  yard  in 
fourteen  working  days.  The  inspector  orders  all  her  jobs  checked 
up,  and  receives  word  that  her  turret  work  is  behind  the  sdiedule. 
On  investigation  he  finds  that  the  electricians  will  need  six  days 
for  their  work  and  cannot  do  it  until  the  ship-fitters  have  secured 
a  certain  tube  in  place  and  the  pipe-fitters  have  run  certain  con- 
duit ;  also  that  some  needed  wire  due  ten  days  ago  has  not  arrived. 
It  turns  out  further  that  the  ship-fitters  are  waiting  for  some 
angle  irons  from  the  blacksmith  shop,  and  that  the  blacksmith  and 
ship-fitters  are  both  short-handed. 

He  reports  these  facts  to  the  commandant,  and  recommends 
(after  further  consultation) : 

1.  That  two  blacksmiths  working  on  a  job  for  stock  be  put  on 
the  angle  irons  to  finish  these  quickly. 

2.  That  four  additional  ship-fitters  be  called  (only  four  are 
registered),  and  that  overtime  work  be  done  to  expedite  the  secur- 
ing of  the  tube. 

3.  That  electricians  assist  pipe-fitters  in  ruiming  conduit. 

4*  That  a  telegram  be  sent  requesting  immediate  delivery  of 
wire — and  that  if  it  is  still  lacking,  some  reserved  (but  not  yet 
needed)  for  the  Kearsarge  be  used. 

While  some  of  these  steps  might  have  been  taken  without  the 
inspector's  suggestion,  it  is  unlikely  that  all  would  have  been. 
The  ship's  officers,  though  imeasy,  have  not  known  exactly  what 
to  do.  The  divisional  officers  and  general  storekeeper  have  had 
various  other  jobs  to  think  about.  The  result  is,  that  after  a 
.scramble,  the  last  cable  is  pulled  two  hours  before  the  Alaska 
sails ! 

4.  Reports  of  Excessive  Cost. — The  inspector  is  required  to 
note  and  rejwrt  cases  of  "  excessive  cost."  As  already  said,  these 
cases  may  be  investigated  in  two  ways — by  assistants  separately, 
or  by  a  special  investigator  acting  in  conjunction  with  the  others. 
The  subject  is  a  wide  one,  and  can  only  be  outlined  here. 

A  man  up  a  tree  might  suppose  that  the  accounting  officer 
makes  a  study  of  costs.  But  he  doesn't  (to  any  extent)  as  yet. 
He  merely  records  charges  that,  lacking  technical  information,  he 
cannot  criticise.  It  is  hoped  that  eventually  a  system  of  real  cost 
kcq)ing  will  be  developed  for  the  benefit  of  the  manufacturing 
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officers.  They,  moreover,  occasionally  investig'ate  overcharges, 
and  make  constant  efforts  to  prevent  them.  But  they  are  busy 
getting  work  done  tvhen  n-eeded;  and  cannot  give  the  subject  the 
attention  it  deserves.  It  therefore  devolves  upon  tlie  inspector  to 
stop  the  gap  and  to  systematically  point  out  cases  of  extravagance. 
With  his  present  force  he  cannot  analyze  all  charges ;  but,  follow- 
ing the  "  method  of  exceptions,"  he  can  closely  investigate  typical 
overcharges.  With  the  active  support  of  the  commandant  and 
the  divisional  heads,  he  can  thus  do  much  towards  increasing  yard 
economy.  It  would  be  useless  to  cite  instances  showing  how 
much  room  for  improvement  there  still  is. 

The  nature  of  these  investig"alions  (some  of  which  have  been 
already  referred  to)  may  be  indicated  by  the  following  statement 
of  subjects  for  cost  criticism: 

(a)  Charging  work  done  on  one  job  to  another  job.  This 
was  formerly  a  common  abuse.  Two  evils  result  from  it — un- 
authorized work ;  and  authorized  work  charged  for  excessively. 

(b)  Oiarf^ng  general  shop  work  to  specific  jobs  arbitrarily 
selected.  This  is  a  misleading  way  of  artificiallv  reducing  the 
"overhead." 

(c)  Disparity  between  estimated  and  actual  costs.  In  the  pres- 
ent state  of  estimating  this  is  unimpurtant ;  but  with  an  improved 
system,  estimates  and  costs  would  mutually  check  in  a  valuable 
way. 

(d)  Manufacture  where  purchase  would  be  cheaper  (or  tlic 
reverse).  Many  cases  can  be  pointed  out  where  purchase  should 
be  substituted  for  n^anufacture  at  excessive  cost.  Occasionally 
the  reverse  obtains. 

(e)  Excessive  cost  of  manufacture  as  compared  with  that  at 
(i)  other  yards,  (2)  commercial  establishments. 

(f)  Uneconomical  shop  methods. 

(g)  l^se  of  wrong  class  of  labor.  Sometimes  the  cost  of  work 
is  greatly  increased  by  the  use  of  first-class  mechanics  where 
helpers  would  do.    Each  case  has  to  be  studied  on  its  own  merits. 

(h)  Use  of  too  many  men.  Sometimes  two  gangs  are  em- 
ployed, each  in  the  other's  way — or  superfluous  labor  is  other- 
wise used.  This  may  at  times  be  due  to  the  habit  of  "  nursing  " 
jobs  caused  by  our  system  of  labor  employment. 

(i)  Hand  work  where  machine  work  would  be  much  fjutcker 
and  cheaper.  This  may  be  due  to  the  wish  of  a  foreman  to  keep 
work  in  his  own  shop. 
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(j)   Use  of  wrong  machine.    Loss  of  economy  often  results  n 
the    same    way    from    the    foreman's    preferring   an    unsuitable 
machine  in  his  shop  to  a  suitable  one  in  another. 

(k)  Over-elaboration  in  doing  work — or  use  of  too  costly 
material.  Work  often  costs  excessively  merely  because  it  is  too 
good  for  the  job  in  hand. 

(1)  Material  drawn  for  one  job  (and  not  needed)  used  on 
another.  This  kills  cost  accounting,  and  makes  the  charge  against 
the  first  job  excessive. 

(m)  Waste  of  material.  Some  of  the  largest  gains  claimed  in 
connection  with  the  introduction  of  "  modem  management "  at 
the  Watertown  Arsenal  have  been  in  connection  with  eliminating 
waste  of  material. 

At  two  or  three  of  our  Eastern  yards,  frequent  cost  reports 
have  been  made  by  the  inspection  department.  Although  authori- 
ties differ  as  to  the  proper  scope  of  such  inspection  duty  (one 
view  being  that  cost  study  is  properly  a  function  of  the  manu- 
facturer aided  by  the  accountant),  it  is  undoubtedly  true  that  the 
inspector  is  now  charged  with  it  by  the  department's  general 
order;  that  no  other  department  now  goes  at  it  "hammer  and 
tongs";  and  that  much  alarm  has  been  caused  by  the  cost  studies 
already  made.  The  inspection  force  has  at  least  served  the  moral 
purpose  of  a  "  Fleet  in  Being.*' 

5.  Shop  Methods, — The  question  of  shop  methods  is  woven  in 
with  that  of  costs.  This  kind  of  inspection  can  be  made  clear 
by  an  example. 

It  was  found  at  a  certain  yard  that  when  machinery  was  fin- 
ished the  foreman  would  issue  a  shop  order  on  the  joiner,  "  Crate 
one  set  of  crank  brasses/'  *'  Make  box  for  one  gasoline  engine," 
etc.     Investigation  disclosed  the  following  facts : 

Directions  were  so  vague  that  the  joiner  often  made  expensive 
boxes  where  cheap  ones  would  answer. 

These  expensive  boxes  were  sometimes  made  when  no  box 
was  needed — when  the  material  was  to  travel  only  a  few  hundred 
yards. 

New  (even  finished)  planking  was  used  when  old  packing 
material  was  plentiful. 

The  searchlight  was  turned  on;  and  these  methods  were  (it  is 
bQf)c<i)  made  obsolete. 
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As  divisional  heads  are  sensitive  about  shop  methods,  inspectors 
should  be  particularly  sure  of  their  facts  before  suggesting  im- 
provements. 

6.  Yard  Conditions. — It  seems  within  the  spirit,  if  not  the  let- 
ter, of  the  oft-quoted  General  Order  No.  53,  that  the  inspector 
should  report  on  general  yard  conditions — for  instance,  an  accu- 
mulation of  old  material;  a  bad  arrangement  of  storehouses;  the 
blocking  of  a  roadway.  In  many  such  cases,  of  course,  his  report 
would  be  made  to,,  or  through,  the  captain  of  the  yard. 

7.  Inspection  of  Stock. — When  the  general  storekeeper  took 
over  all  stock,  the  various  departments,  still  having  cognizance 
of  it,  advised  him  as  to  its  care ;  later,  under  the  Newberry  system, 
the  various  departmental  inspectors  did  this ;  now,  combining 
faded  glories,  the  inspection  officer  makes  technical  examination 
of  the  stock  in  all  departments.  This  is  an  important  duty — for 
the  general  storekeeper  must  rely  on  him  for  expert  criticism.  A 
routine  of  weekly  and  quarterly  inspections  of  stock  should  be 
established ;  and  report  made  of  such  things  as,  spruce  poles 
languishing  for  fresh  water ;  rubber  spoiling  from  too  much  heat 
and  light;  machinery  deteriorating  for  want  of  white  lead  and 
tallow  or  in  need  of  a  jacking  over;  electrical  insulation  yielding 
to  moisture.  Special  attention  should  be  given  to  surveyed  material 
(see  below). 

8.  Duties  in  Connection  with  Stin'eys. — To  complete  the  in- 
spector's honors  and  titles,  he  might  be  called  the  "  Director  of 
Surveys.*'  The  handling  of  surveys  should  certainly  be  cen- 
tralized. The  commandant  cannot  scan  them  all ;  his  aid  has 
other  duties.  A  clerk  can  be  assigned  to  the  duty  of  scanning 
them — in  a  clerical  way.  But  until  the  inspector  was  given  this 
added  duty,  no  one  did  much  more  than  return  reports  "  for  cor- 

reaction  in  accordance  with  Article ,  Navy  Regulations  " ; 

or  request  that  ensigns  be  "  burned,"  not  *'  stored  " ;  or  sternly 
demand  that  "  no  responsibility,"  etc.,  be  duly  inserted.  Technical 
scanning  was  practically  unknown.  If  a  surveying  officer,  by 
mistake  or  through  carelessness,  recommended  that  a  new  piece 
of  furniture  be  sold,  or  that  spare  parts,  accidentally  separated 
from  the  mother  machine  be  scrapped,  his  mistakes  were  liable  to 
pass  unchallenged. 

Some  idea  of  the  importance  of  the  survey  question  may  be 
obtained  from  the  following  figures,  selected  almost  at  random, 
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showing  the  magnitude  of  survey  transactions  at  a  large  yard 

during  one  quarter  (April-June,  191 1).    The  figures  are  official: 

Invoice  value  of  sur\'eyed  articles  on  hand  at  beginning    588,15175 
Invoice  value  of  surveyed  articles  received 370454^8 

Total    958.586.03 

Expended   606,601 04 

Where  the  annual  transactions  run  into  millions,  it  is  worth 
while  to  have  a  system  of  checks. 

The  following  steps  tending  to  the  proper  handling  of  surveys 
should  be  taken : 

(a)  Each  survey  should  be  looked  over,  first,  by  the  proper 
assistant;  secondly,  by  the  inspector  in  person.  Reports  should 
be  returned  for  both  minor  and  major  corrections.  If  important 
changes  are  then  made,  the  matter  should  be  taken  up  with  the 
commandant. 

(b)  A  series  of  memorandum  instructions  should  be  issued 
and  copies  furnished  each  surveying  officer  with  a  view  to 
standardizing  methods  of  survey. 

(c)  The  inspector  should  be  in  touch  with  the  general  store- 
keeper and  with  the  surveying  officers  regarding  all  survey 
matters. 

(d)  There  should  be  a  weekly  conference  of  the  inspector 
with  his  surveying  assistants,  who  (while  usually  assigned  to 
other  duties)  are  under  his  general  direction  as  regards  this 
duty.    Such  conferences  have  proved  interesting  and  instructive. 


Personal  Duties  of  the  Inspector. 

General  Duties. — The  day's  work  for  the  inspector  has  already 
been  described  under  another  heading.  Without  repeating,  it  may 
be  interesting  to  discuss  some  special  aspects  of  his  duty. 

(A)  The  In^spector  as  a  Promoter. — Although  the  word  "  pro- 
moter "  suggests  Blackie  Daw  and  his  friend  WalHngford,  it  is 
not  used  unkindly  here.  The  thoughts  of  a  well-meaning  critic 
turn  to  remedies.  Having  discovered  these,  he  may  even  urge 
them.  When  the  inspector  reports  a  faulty  condition,  the  first 
aiid  sometimes  disconcerting  question  is:  "What  do  you  want 
to  do  about  it?**  After  all,  the  critic  who  can't  answer  this 
question  is  merely  destructive.  By  a  natural  extension  of  his 
regular  duties,  the  inspector  is  therefore  called  on  to  "  find  a 
way.**  Having  proposed  a  plan,  he  wishes  to  see  it  work,  and 
begins  to  "  push." 


Inspection  Duty  at  Navy  Yards. 


417 


Indeed,  if  any  navy  yard  officer  wishes  to  be  effective,  he  must 
do  much  more  than  suggest.  He  must  drive  his  points  home; 
follow  papers  throug^h ;  secure  consideration  of  his  ideas  under 
difficulties.  The  momentum  of  the  big  yard  machine  makes  a 
gentle  suggestion  like  a  twig  in  the  path  of  a  motor  car.  The 
inspector-promotor  labors  under  the  disadvantage  of  always  hav- 
ing to  lug  in  new  business  not  on  the  regular  calendar.  On  the 
other  hand,  he  has  ready  access  to  tlie  commandant,  and  can  get 
approval  of  his  ideas  if  they  are  gnod  and  if  he  is  persistent. 
But  this  isn't  all.  It  is  a  pipe  dream  to  suppose  that  *'  Approved  " 
on  a  letter  or  endorsement  means  "  In  effect."  Orders  given  in 
this  form  are  misunderstood,  mislaid,  forgotten.  The  inspector 
must  explain,  hunt  up,  remind.  His  work  is  only  half  done  when 
all  objections  have  been  removed  and  approval  given.  Perfect 
harmony  reigns — l)ut  somehow  the  plan  is  not  working! 

But  *'  Look  !  Listen  !  " :  Whatever  improvements  the  inspector 
advocates,  he  should  invariably  make  suggestions  affecting  other 
departments  throuji^h,  or  after  consultation  with,  the  officers  con- 
cerned. Otherwise  he  may  be  a  great  source  of  danger  through 
real,  unwise,  interference.  The  views  of  tlie  beneficiary  should 
always  be  obtained. 

(B)  The  Inspector  os  Assistant  Umpire. — Where  differences 
of  opinion  exist  between  the  heads  of  yard  departments,  or  be- 
tween divisional  and  ships'  officers,  it  may  be  convenient  to  the 
commandant  to  get  technical  advice  from  a  third,  disinterested 
party,  with  an  investigating  staff  of  his  own. 

CC)  The  Inspector  as  Special  Investigator. — Many  questions 
as  to  shop  arrangements,  methods  of  accounting,  disposition  of 
personnel,  etc.,  are  put  up  to  the  commandant  for  decision  and 
involve  extensive  investigation.  It  has  been  found  convenient  to 
turn  over  matters  of  this  kind  to  the  inspector  for  investigation 
and  report.  If  thorough^  impartial,  and  judicious,  he  may  thus 
be  very  useful  in  saving  time  to  the  commandant.  He  can  get 
the  views  of  both  sides  fif  there  are  two),  verify,  boil  down, 
and  digest.  Examples  of  matters  thus  referred  are:  Recom- 
mendation as  to  a  new  method  of  accounting  for  target  material ; 
request  for  the  installation  of  a  crane ;  a  working  arrangement 
for  carpenters  carried  on  the  rolls  of  one  division  and  used  by 
another.  Fa4:is,  conflicting  considerations,  and  recommendations 
should  be  presented  in  each  case. 
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(D)  The  Inspector  as  Handy  Billy. — This  discussion  would 
not  be  complete  without  reference  to  another  phase  of  inspection 
duly.  It  is  natural — yet,  it  seems,  unfortunate — that  an  officer 
with  the  diversified  duties  described  above  should  be  given  still 
others  that  have  no  natural  connection  with  his  billet.  A  reason 
for  tliis  is  that  the  yard  machinery  can  always  move  without  him. 
But  the  tendency  to  pick  him  up  for  boards,  courts-martial,  de- 
tached duly,  and  what  not.  is  very  demoralizing.  The  first  time 
an  inspection  department  hardly  yet  organized  came  within  the 
writer's  ken,  the  supposed  head  of  it  was  detailed  as  an  examiner, 
and  almost  constantly  absent,  for  t'ico  Wfcks.  Small  wonder  that 
some  persons  questioned  the  usefulness  of  his  department! 

The  rational  remedy  for  this  state  of  things  seems  to  be  having 
at  each  yard  one  or  two  officers  detailed  especially  for  board  duty. 


I 


R£L.\TIONS  OF  THE  INSPECTOR. 

Closely  allied  with  the  subject  of  the  inspector's  duties  is  that 
of  his  relations  with  other  persons  in  the  yard. 

1.  Relation  to  the  Commandant, — This  has  been  sufficiently 
indicted.  As  an  outdoor  aid  and  technical  adviser,  he  gives  the 
commandant  first-hand  infomialion  of  defects  in  work,  shop 
methods,  and  yard  conditions — suggesting  remedies  when  he  can. 
He  is  presumably  impartial  and  "  responsible  to  the  commandant 
only." 

2.  Relation  to  Manufacturing  Heads. — It  is  impossible  for  the 
administrative  head  of  a  manufacturing  division  to  spend  much 
lime  in  the  shops  and  yard.  His  subordinates  are  not  always 
frank  or  disinterested.  He  can  therefore,  like  the  commandant, 
get  much  useful  information  from  the  officer  whose  business  is 
ohsennn^.  Reports  of  defects  should  often  be  made  to  him, 
rather  than  to  the  commandant,  unless  (a)  suggestions  are 
ignored;  (b)  the  defect  is  typical  and  likely  to  be  repeated  until 
a  general  remedy  is  applied.  In  fact,  the  principle  in  question 
extends  further — so  long  as  faults  are  remedied,  assistants  should 
deal  directly  with  foremen  and  leading  men  witliout  consuming 
ihe  time  of  the  inspector  and  the  divisional  heads.  This  method 
causes  less  friction,  is  quicker,  and  is  often  more  effective. 

3.  Relation  to  Accounting  OfHcer. — The  inspector  and  the 
"cost  accountant"  should  co-operate  strongly.  One  furnishes 
technical  data;  the  other,* costs.     If  figures  are  suspicious,  the 
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accounting  officer  furnishes  the  ckie  for  the  inspector  to  follow. 
The  summaries  of  estimated  and  actual  costs  offer  much  material 
for  investigation.  During  the  progress  of  certain  work,  an  assist- 
ant investigating  its  cost  gets  daily  charges  against  it  from  tlic 
accounting  office.    To  illustrate  the  above: 

(a)  The  cost  of  a  certain  box  seems  high.  Examination  of 
time  cards  shows  that  first-class  labor  was  charged  for  three  days, 
whereas  a  third-class  man  should  have  done  the  work  in  two  days. 

(b)  Comparison  of  two  summaries  of  costs  shows  that  a  valve 
for  the  West  Virginia  cost  $50,  while  two  similar  valves  for  the 
Colorado  cost  ^66.    Evidently  these  charges  require  looking  into. 

(c)  A  charge  in  the  foundry  appears  against  the  job  order  for 
the  manufacture  of  a  hammock.  The  accounting  officer's  atten- 
tion is  called  to  this.  He  investigates,  finds  a  clerical  error,  and 
corrects  the  invoice  price. 

(d)  The  accounting  officer  notes  that  an  expense  account  is 
g^wing  from  month  to  month.  The  inspector  investigates  and 
finds  improper  charges. 

4.  Relation  to  General  Storekeeper. — The  points  of  mutual 
interest  to  the  inspector  and  general  storekeeper  may  be  summed 
up  as  follows : 

The  inspector  is  required  to  examine  stores  as  to  their  condi- 
tion. 

He  should  also  advise  the  general  storekeeper  as  to  the  need 
(or  lack  of  need)  of  certain  articles  of  stock. 

He  should  call  attention  to  cases  where  work  is  held  back 
through  delays  in  delivery  of  material. 

He  should  make  report  of  articles  not  on  charge,  or  not  per- 
taining to  special  work,  that  should  be  turned  into  store. 

He  may  advise  as  to  the  handling  of  scrap  metal. 

His  duties  with  regard  to  surveys  have  been  explained.  He 
should  inspect  sale  lots,  and  (when  advisable),  recommend  with- 
drawals. If  too  many  articles  are  held  for  the  repair  of  others, 
or  for  repair  when  needed,  he  should  recommend  resurvey. 

This  list  might  be  extended ;  but  the  close  relation  between  the 
inspection  and  storekeeping  departments  is  sufficiently  clear. 

5,  Relation  to  Ships. — Ships'  officers  are  required  to  inspect 
their  own  work.  At  one  important  navy  yard  they  act  quite  in- 
dependently of  the  yard  department.  This  relieves  the  inspector 
and  economizes  time.     It  is  foimd.  however,  that  the  yard  in- 
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spectors  can  be  of  considerable  value  in  watching  shop  work  for 
ships,  and  in  checking  ship  inspections  on  board.  As  stated  above 
they  can  usually  expedite  work  to  advantage. 

This  feature  of  inspection  duty  has  not  been  fully  developed. 
If  the  inspector  lacks  assistants  he  is  glad  to  let  the  ships  alone; 
moreover,  some  ships'  officers  know  very  little  about  the  inspec- 
tion department. 

6.  Relation  to  IVarkman. — On  the  whole,  the  relation  between 
inspection  dei)artments  and  foremen,  leadinj^nen,  and  workmen 
seems  to  have  been  friendly — perhaps  more  friendly  than  a 
thoroughly  efficient  inspection  ff3rce  could  expect.  If  defects  are 
shown  the  workman  and  Icadingman  direct,  and  not  made  the 
subject  of  complaint,  there  should  be  no  ill  feeling.  Certain 
narrow-minded  workmen  regard  all  members  of  the  inspection 
force  as  "  spies  '* ;  but  this  feeling  is  by  no  means  general.  A 
more  general  disposition  is  to  regard  them  as  idle  spectators.  In 
some  cases  inspection  duty  is  performed  in  too  leisurely  a  way, 
for  it  takes  time  to  establish  an  esprit  in  a  new  department. 

Some  good  suggestions  as  to  methods  of  work  or  defects  can 
be  obtained  direct  from  intelligent  and  well-disposed  workmen. 
On  the  other  hand,  the  inspector  can  do  the  men  a  friendly  turn 
by  reporting  cases  of  bad  lighting  or  ventilation,  excessive  heat 
or  cold,  unsanitary  conditions,  etc,  observed  in  the  shops. 

Causes  of  Futility. 


In  what  precedes  the  writer  has  tried  to  show  what  tends  to 
make  the  inspector  effective.  The  other  side  must  be  looked  at. 
Why  are  his  efforts  sometimes  futile? 

Resentment  of  Criticism  leading  to  Opposition. — Few  people 
fail  to  resent  criticism.  Workmen,  foremen,  assistants,  heads  of 
departments,  inspectors,  often  do  resent  it.  The  result  may  be  a 
conscious  or  sub-conscious  state  of  opposition  to  ideas  of  the  critic. 
Those  who,  in  an  ideal  world,  would  welcome  his  good  suggestions 
sometimes,  in  human  exasperation,  damn  whatever  he  proposes. 
Moreover,  department  heads  may  not  like  having  the  efficiency 
of  their  subordinates  questioned.  Foremen  and  others,  feeling 
that  the  criticism  is  a  hostile  act,  may  not  pass  on  it  dispassion- 
ately. Opposition  results  in  beclouding  the  issue  and  postponing 
the  remcdv. 
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Reference  to  Interested  Foremen, — A  good  suggestion  often 
falls  dead  because  the  man  criticised  is  made  the  judge.  A  report 
is  put  in  to  the  cormnandant,  who  refers  it  for  comment  to  the 
head  of  division  concerned.  The  latter,  too  busy  or  too  little 
interested  in  outside  reports  to  investigate  personally,  refers  the 
matter  for  an  answer  to  the  very  foreman  whose  methods  arc 
criticised.  His  report  is  signed  by  the  head  of  department  and 
forwarded  to  tlie  commandant,  who,  considering  the  complaint 
answered.  lets  liie  matter  drop. 

An  amusing  instance  of  this  came  under  the  writer's  observa- 
tion. It  was  reported  to  an  inspection  officer  that  a  superfluous 
man  was  being  used  on  a  planing  machine.  Before  making  the 
report  tlie  assistant  had  quite  properly  pointed  this  out  to  the 
leadingman,  who,  seeing  that  the  suggestion  was  good,  made  the 
change  and  continued  the  work  without  difficulty.  Meanwhile  the 
inspector  addressed  an  official  memorandum  to  the  head  of  de- 
partment, who,  after  consulting  the  foreman  interested,  reported 
several  days  after  the  change  had  been  made  that  it  was  "  im- 
practicable." 

Pocket  Vetoes.— \{  the  inspector's  efforts  are  not  welcome,  an 
easy  way  to  nullify  them  is  through  the  deadly  pigeon-hole.  This 
does  not  apply  to  specific  rejections  of  work,  which  cannot  be 
ignored,  hut  to  all  general  comments  or  suggestions.  Even  the 
broad-minded  officer  who  is  anxious  to  co-operate  w^ith  all  who 
can  help  him  will  "  let  sleeping  dogs  lie  "  because  the  pressure  of 
routine  is  strong.  What  must  be  done  crowds  out  what  mav 
be  done.  The  result  is  that  many  good  suggestions  are  buried 
alive.  The  writer  recalls  a  case  where  an  able  and  active  staff 
officer,  when  cleaning  house  on  detachment,  found  papers  on  his 
desk  that  had  been  there  a  year. 

Fatal  Delays, — Often  after  papers  have  run  their  course,  the 
action  taken  is  too  late.  It  is  discovered  that  a  certain  job  order 
should  be  cancelled  and  purchase  substituted  for  manufacture. 
The  commandant  or  divisional  head  refers  the  report  to  an  officer, 
who  in  turn  refers  it  to  a  foreman.  The  change  is  finally  recom- 
mended and  the  suggestion  approved.  Meanwhile  the  article  has 
been  duly  manufactured  and  the  ship  has  sailed  1  This  may  seem 
due  to  dilatory  methods  on  the  inspector's  part.  Not  always  so. 
The  leadinginan.  even  when  advised  direct,  may  await  the  word 
from  someone  up  the  line  who  hasn't  reached  a  paper  in  his 
basket. 
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Perfunctory  Action. — The  greatest  danger  of  futility  lies  in 
the  fact  that  when  reports  are  acted  on  promptly,  their  real  mean- 
ing and  usefulness  is  overlooked.  Higher  authority  may  fail  to 
analyze  them,  study  the  questions  raised,  or  issue  orders  that  are 
the  logical  sequence  of  approval.  The  specific  case  may  be 
settled  and  the  principle  left  untouched. 

It  is  reported  that  a  foreman  has  been  making  fictitious  charges 
against  a  job.  One  method  of  handling  this  report  is  to  investi- 
gate and  approve  it — or  to  correct  the  charges.  Another  method 
is  to  investigate  the  foreman. 

Remedies. 

The  above  is  written  in  anything  but  a  pessimistic  spirit.  If 
the  inspection  department  makes  good,  most  of  these  troubles  will 
cure  themselves.  In  that  case  a  feeling  of  permanency  will  greatly 
strengthen  its  hand.  When  General  Order  No.  53  has  sunk  in, 
and  officers  have  grown  familiar  with  it  in  practice,  they  will 
grasp  the  purpose  and  possibilities  of  the  new  department  and  will 
know  how  to  use  it.  Its  true  usefulness  will  begin  when  it  has 
won  the  confidence  of  commandants,  department  heads,  and 
workmen.    "  By  their  fruits  ye  shall  know  them." 

The  elimination  of  unnecessary  papers,  and  the  centralization 
of  offices  and  files  should  gradually  remove  the  special  difficulties 
referred  to  in  connection  with  the  handling  of  reports. 

This  result  will  be  forwarded  by  an  improved  organization  that 
will  leave  the  higher  yard  officers  freer  from  routine  and  better 
able  to  take  up  the  class  of  questions  raised  by  the  inspector. 

Gradual  improvement  in  the  organization  of  the  inspection 
department,  and  the  building  up  of  an  inspection  esprit,  will  make 
the  department  what  it  should  be.  It  takes  years  to  develop 
methods  of  doing  a  new  class  of  work ;  and  years  to  build  up  the 
spirit  that  will  make  assistants  ready  to  plunge  in,  work,  and 
speak  out  for  the  good  of  the  service. 

Results  Obtained. 

One's  optimism  is  confirmed  by  looking  over  the  record  of 
the  new  department.  At  the  larger  yards,  notwithstanding  the 
good  quality  of  work  in  general,  hundreds  of  jobs  pronounced 
complete  have  been  rejected  for  cause;  hundreds  of  cost  reports 


Inspection  Duty  at  Navy  Yards.  423 

have   bee^i   made  with   definite   comment   as   to   responsibility; 
numerous  general  recommendations  have  been  made  and  approved. 
From  one  yard,   for  instance,  the   following  data   was   fur- 
nished for  the  fiscal  year,  1910-11 : 

Number  of  job  orders  passed  on '. 5550 

Number  reported  unsatisfactory 250 

Number  of  reports  of  excessive  cost 186 

The  following  are  typical  examples  of  general  recommendations 
made  by  inspectors  and  approved.  In  some  cases  the  matter  had 
been  bruited  before ;  but  for  want  of  following  up  or  of  definite 
recommendations  nothing  had  been  accomplished : 

Removal  and  sale  of  obsolete  and  useless  machine  tools. 

Establishment  of  a  proper  stowage  and  cataloguing  of  dies. 

Establishment  of  a  custody  storehouse  for  material  removed 
from  ships  but  invoiced  to  yard. 

Systematic  procedure  as  to  packing  and  crating,  involving  use 
of  old  packing  material. 

Classification  of  costs  of  manufacture  of  standard  patterns. 

Preventing  accumulation  of  material  not  on  charge. 

Preparation  of  supplementary  job  orders  and  estimates  in  case 
of  work  on  jobs  not  originally  contemplated. 

Purchase  instead  of  manufacture  in  various  cases. 

Postponement  until  needed  of  repairs  on  surveyed  articles  of 
doubtful  value. 

Steps  to  prevent  deterioration  of  rubber  in  store. 

Steps  to  prevent  deterioration  of  machinery  in  store. 

Systematizing  work  on  manholes  on  shipboard. 

Better  co-ordination  between  draughting  rooms  and  shops. 

Steps  to  remedy  excessive  heat  in  sail  loft. 

This  list  might  be  greatly  extended;  but  the  above  suggests 
the  variety  and  importance  of  feasible  suggestions  emanating 
from  inspection  departments.  No  mention  is  made  of  extensive 
investigations  and  recommendations  that  have  not  yet  borne  fruit. 

The  great  improvement  in  methods  of  inspection  by  ships* 
officers  should  also  be  noted.  Work  is  followed  up  carefully,  and 
records  are  systematically  kept. 

Finally,  the  best  evidence  of  good  silently  accomplished  is  the 
absence  of  vociferous  complaints  as  to  bad  work,  delays,  and 
wasteful  methods,  so  common  a  few  years  ago. 
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Future  of  the  Inspection  Department. 

Granting"  the  necessity  of  inspections  in  some  form,  and  admil 
ting  the  advantages  of  a  separate  department;  accepting  the  ideals 
of  such  a  department  and  realizing  its  diffiailties — the  final  ques- 
tion is:  Shall  we  keep  or  discard  the  inspection  department? 

It  seems  logical  that  it  should  continue  as  an  essential  part  of 
the  modern  navy  yard  organization.  We  must  remember  that  tlie 
quality  of  the  output  is  not  checked,  as  in  a  civilian  plant,  by 
competition  and  the  demands  of  the  consumer.  There  are  no 
other  "  resident  inspectors."  The  government,  forced  to  patronize, 
wiiwf  imped  for  itself.  Adopting  as  desirable  the  idea  of  an  in- 
spector for  each  shop,  we  must  decide :  Shall  he  report  to  his 
foreman  or  to  a  chief  inspector  responsible  only  to  the  command- 
ant? Tlie  answer  seems  plain. 

In  this  case,  the  chief  inspector  should  have  a  small  staflF  who, 
freed  from  even  an  inspection  routine,  may  give  undivided  atten- 
tion to  general  investigations.  What  has  been  done  already  shows 
what  might  be  done.  By  a  system  of  interchange,  results  ob- 
tained at  one  yard  could  be  extended  to  others. 

With  the  shop  inspectors  watching  details  and  the  chief  in- 
spector keen  for  large  improvements,  the  people,  demanding  good 
workmanship  in  exchange  for  their  millions,  might  have  a  confi- 
dence that  figures  fail  to  give. 
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On  four  previous  occasions  the  Department  has  had  the 
gratification  of  expressing  its  approbation  of  your  conduct  in  the 
face  of  the  enemy,  and  in  each  instance  there  was  manifested  by 
you  the  same  daring  and  innate  love  of  perilous  adventure — a 
mind  determined  to  succeed  and  not  to  he  deterred  by  any 
apprehensions  of  defeat.  fExtract  from  letter  of  Secretary  of 
the  Nax'V  to  Lieutenant  Cusbing,  Kovemher  9,  1864,  relative 
to  the  sinking  of  the  Confederate  ram  AlhemarU.) 

Tlic  bioffraphy  that  tells  when  a  man  is  bom.  married,  died  and 
a  few  other  important  events  in  his  life  is  easily  prepared  and  is  of 
little  value.  The  real  history  of  the  man  should  reveal  the  motives 
and  aims  that  impel  him  in  his  life  struggle,  his  joys  and  sorrows, 
triumphs  and  disappointments,  hopes  and  fears.  It  should  present 
the  summing  up  of  the  fruits  of  his  life.  A  great  soul  fully  unveiled 
would  be  a  treasure  for  all  time;  but  this  we  can  never  have.  We 
can  only  form  an  imperfect  judgrmcnt  of  men  by  their  acts,  speech, 
and  correspondence,  as  we  may  know  them  and  reason  from  them. 
AVliat  better  can  a  man  do  than  to  leave  to  the  world  a  good 
example,  and  what  Letter  can  a  writer  do  than  to  publish  and  pre- 
serve the  story  of  the  brave  and  the  true !  The  acts,  habits,  character, 
of  the  man  Cushins"  are  unusual ;  he  lifted  the  sword  from  pure 
notions.  His  conscience  was  in  his  work.  He  was  never  wounded 
yet  his  deeds  of  heroism  are  many.  Generous,  good  and  gallant, 
he  commands  the  respect  of  all  men,  and  his  story  will  live  as  an 
enduring  monument. 

William  Barker  Gushing,  born  1842.  died^  1874,  served  in  the 
United  States  Navy  from  1857  until  his  death,  excepting  only  a 
few  weeks  in  the  year  1861.  He  achieved  in  the  Civil  War,  and  t>e- 
fore  he  had  completed  the  twent>'-second  year  of  his  life  a  name  and 
a  fame  apart  from  that  of  all  other  officers  in  our  navy.  From  1861 
to  r865  he  was  conspicuous  for  his  courage  and  gallantry  in  many 
daring   and    hazardous   exploits,   most   of   which    he   personally 
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planned  and  executed,  ranging  from  the  burning  of  blockade  run- 
ners under  the  enemy's  guns  to  his  supreme  success,  the  blowing 
up  of  the  Confederate  ironclad  ram  Albemarle. 

It  is  difficult  to  describe  in  trite  terms  the  unflinching  fortitude, 
the  undaunted  valor,  the  brave  heart  of  this  boy,  who  was  a  hero 
in  every  sense  and  meaning  of  the  word.  An  account  of  his  life 
is  an  essay  on  courage,  a  story  of  valor  and  victory. 

Cushing's  ancestors  were  of  sterling  New  England  stock,  Anglo- 
Saxons,  sprung  from  the  valiant  races  of  Northmen,  the  greatest 
sea-fighters  of  the  world. 

Zattu  Gushing,  a  ship  carpenter,  born  at  Plymouth  Rock,  at- 
tained his  majority  in  1 791  and  left  his  father's  home  and  ship 
repair  yard  at  Plymouth,  Massachusetts.  At  Ballston  Spa,  New 
York,  he  married  Miss  Rachel  Buckingham  in  1795.  He  built 
the  good  ship  Good  Intact  at  Eric  in  1799.  In  1805  he  settled 
as  a  pioneer  at  what  is  now  Frcdonia,  New  York,  with  his  wife 
and  several  children,  among  them  Milton  Buckingham  Gush- 
ing, destined  to  become  the  father  of  our  hero.  Here  Zattu  lived, 
a  devout  churchman,  successful  business  man  and  a  presiding 
judge,  until  his  death  in  1839.  A  volunteer  soldier  at  the  battle 
of  Buffalo,  but  always  a  leader  resourceful,  energetic,  and  of  in- 
domitable will,  he  was  a  fine  example  of  American  manhood. 

The  son  Milton  studied  medicine  and  practiced  at  Zanesville, 
Ohio,  where  he  became  a  husband  and  a  widower.  Later,  while 
engaged  in  business  at  Columbus.  Ohio,  he  met  and  married,  in 
1836,  Miss  Mary  Barker  Smith.*  of  Boston,  aged  28. 

What  a  thing  it  is  to  be  well-born  and  to  feel  the  impulses  im- 
parted by  generations  of  honorable  ancestors  such  as  these,  who 
gave  to  William  Gushing  his  heritage  of  valor  and  virtue.* 

'  It  is  recorded  that  (i)  Thomas  Smith  of  Brinsspittac,  England,  bore  a 
son  (2)  Rev.  John  Smith,  who  sealed  at  Barnstable,  Mass.,  in  16.V)  and 
married  Susannah  Hinckley  :  Their  son  (3)  Joseph  Smith,  in  1689,  married 
Ann  Fuller,  who  bore  thirteen  children,  the  ninth  being  (4)  Rev.  Thomas 
Smith,  who  married  Judith  Miller  in  1734:  Their  son  (5)  Josiah  Smith 
married  Mary  Barker  «n  1760  and  bore  (6)  Eli&ha  Smith,  who  married 
Mary  Butler  Bass,  1806;  Their  first  born  (7)  Mary  Barker  Smith,  married 
Dr,  M.  B.  Gushing  at  Columbus,  Ohio,  in  1836,  and  l>ccamc  the  mother  of 
Milton^  Howard.  Alonzo.  William  and  Isabel  Cushtng,  as  set  forth. 

■  When  Commodore  Joseph  Smith,  nephew  of  (6)  Elisha  Smith,  heard 
in  WashinRlon  the  telegram  announcing  that  the  U.  S.  S.  Con&rcss.  com- 
manded by  his  son,  Lieutenant  Joseph  Smith,  had  surrendered  at  Hampton 
Roads,  he  quietly  said  ''Then  Joe  is  dead."  How  certain  the  father  was  of 
his  SCO,  both  of  the  same  blood  as  Cashing. 
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After  the  birth  of  their  first  son,  Milton,  the  Gushing  family 
moved  West.  Howard  B.,  the  second  son,  was  born  at  Milwaukee 
in  1838.  Near  the  present  town  of  Delafield,  Wisconsin,  were  born 
Alonzo  H.  Gushing  in  1841 :  William  Barker  Gushing,  November 
4,  1842,  and  a  daughter,  Isabel,  now  Mrs.  E.  H.  Bouton  of 
Ghicago.  In  1844  Doctor  Gushing  moved  to  Ghicago.  and  in 
7847  to  Galiipolis,  Ohio,  where  he  died  in  the  same  year.  Mrs. 
Mary  Barker  Gushing,  with  her  children,  then  moved  to  Fre* 
donia,  New  York,  where  she  established  a  successful  school  for 
children.    Her  boys  aided  in  the  support  of  the  family. 

In  1856  Hon.  Francis  S.  Edwards,  brother-in-law  of  Mrs. 
Gushing  and  a  member  of  Gongress,  secured  for  W^illiam  an  ap- 
pointment as  page  in  the  House  of  Representatives  where  he  was 
a  favorite  with  the  members. 

In  1857,  through  the  aid  of  his  kinsman,  Gommodore  Joseph 
Smith,  U.  S.  Navy,  William  was  appointed  a  midshipman  at  the 
U.  S.  Naval  Academy.  AJonzo  became  a  cadet  at  West  Point 
in  the  same  year.' 

At  the  Naval  Academy,  Gushing  was  not  noted  for  studiousncss, 
but  he  stood  fairly  well  in  his  first  years,  and  in  the  first  ten  of 
his  class  in  the  latter  years  at  the  academy.  He  was  fond  of 
practical  jokes  and  never  felt  that  awe  of  his  "  superior  officer  " 
which  oppresses  most  naval  and  military'  men  from  the  cradle  to 
the  grave.  He  receiver!  9*;,  188,  155,  and  147  demerits  during  his 
first,  second,  third  and  fourth  years  respectively  at  the  academy. 
The  only  serious  report  found  against  him  was  for  overstaying 
his  leave  in  January,  1861.  This  could  nut  Iiave  been  considered 
very  serious,  for  but  ten  demerits  were  given  him  for  that  month 
:*nd  the  offense  was  not  mentioned  in  the  report  which  caused  his 
resignation  ui  March.  1861.  In  his  second  class  year,  with  ^j 
members,  he  stood  3  in  gunnery,  8  in  ethics,  13  in  astronomy,  and 
9  in  general  order  of  merit,  and  last  in  conduct.  For  his  first  class 
year,  with  27  members  (at  semi-annuaJ  examijiation  in  February, 
1861),  he  stood  6  in  ethics,  7  in  gimnery,  9  in  artillery,  11  in 
philosophy.  25  in  modern  languages  and  6  in  general  order  of  merit, 
a  high  standing  for  a  youth  who  has  been  considered  as  "  not 
savvy." 

■  Lieulenant-Colonel  Alonzo  H.  CushioR,  U.  S.  Army,  fell  at  Gettysburg, 
July  3,  1S63.  at  the  very  apex  of  Pickett's  Charge,  in  his  twenty-second  year. 
Howard  B.  Gushing,  U.  S.  Army,  was  killed  by  Apaches  in  the  Whetstone 
Mountains,  Arizona.  May  5,  1871.  Paymaster  Milton  B.  Gushing,  U.  S. 
Navy,  retired,  died  January  r,  1886. 


428 


WrLUAM  Barker  Cushing. 


Gushing  from  boyhood  was  daring  and  dashing.    He  rode  ani 
drove  horses  at  break-neck  speed,  climbed  trees  higher,  swam 
farther  and  dived  deeper  than  the  other  boys.    He  shot  straight, 
hit  hard,  and  feared  no  inan.    The  story  is  told  that,  when  a  mid- 
shipman  on   leave,   visiting   his   aunt,    Mrs.   Joshua   Loring,   at 

Gielsea,  Mass.,  a  youth  named on  the  sidewalk  in  front 

of  the  Universalist  Church,  commented  snecringly  on  his  short  uni- 
form jacket,  and  Cushing  went  for  him.  The  battle  raged  over 
the  sidewalks  and  the  dusty  streets.  Both  fighters  were  covered 
with  blood  and  dust,  but  the  midshipman  was  the  victor  and  after- 
wards walked  the  streets  of  Chelsea  quite  free  from  comments 
on  his  beloved  uniform. 

Cushing  made  clever  pencil  sketches  and  this  accomplishment 
led  to  his  most  serious  difficulty  at  the  academy.  The  head  of 
the  department  of  modern  languages  was  Professor  E.  A.  Roget, 
a  man  of  distinguished  and  dignified  bearing,  generally  called 
"  The  Eton."  While  the  professor  was  crossing  a  street  of  Ai 
napolis  in  January,  1861,  he  walked  in  front  of  a  vicious  cai 
horse  that  severely  bit  his  shoulder.  Sometime  afterward  01 
entering  the  section  room  he  found  his*  class  laughing  over 
sketch  on  a  fly-leaf  of  Cushing's  book.  He  demanded  the  book 
and  found  a  clever  drawing  of  himself  biting  the  neck  of  a  horse, 
and  the  inscription  "  The  poor  old  Don,  he  bit  the  boss.**  The 
professor  excitedly  shouted  out  "  I  deed  not  bite  the  boss.  The 
boss  he  bite  me,'*  and,  when  the  class  roared  with  laughter,  the 
ang^y  professor  rushed  over  to  the  superintendent's  house  andH 
demanded  Cushing's  immediate  dismissal,  which  was,  of  course,  " 
refused.  However,  at  the  February  examinations,  in  1861,  Cush- 
ing was  found  deficient  in  Spanish  and  the  following  report  was:' 
forwarded  by  Superintendent  Blake  to  the  Department 
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Deficient  at  Febniary  semi-annual  examination,  1861.  Mid- 
shipman William  B.  Cushing.  Deficient  in  Spanish.  Aptitude 
for  study:  good.  Habits  of  study:  irrcffular.  General  con- 
duct: bad.  Aptitude  for  Naval  Service:  not  good.  Not  recom- 
mended for  continuance  at  the  Academy. 

Endorsement. 

The  same  recommendation  Irefcrs  to  a  preceding  favorable 
recommendation  that  another  midshipman  of  the  first  class  be 
retained  at  the  Academy  and  be  turned  back  one  yearl  cannot 
be  made  in  the  case  of  Midn.  Cushing  of  the  ist  class  on 
account  of  the  vcr>-  unfavorable  opinion  expressed  in  this  re- 
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of  his  habits  of  study,  conduct,  and  fitness  for  the  naval 
service.  He  has  Iwcn  sick  for  a  considerable  time  but  this 
affords  no  palliation  for  neglect  of  study  previous  to  his  sick- 
ncM  nor  for  continued  delinquencies  in  conduct  throughout 
the  term. 

There  is  told  the  story  that,  in  January,  1861,  Gushing  obtainetl 
leave  for  a  week  in  order  to  be  with  a  favorite  aunt  who  w-as  ill 
and  lonely  at  a  hotel  in  Washington,  and  he  did  not  return  to  the 
Academy  at  the  expiration  thereof  but  asked  for  an  extension, 
Gaptain  Blake,  the  superintendent,  meeting  Commodore  Smith 
and  asking  after  Mrs.  Smith's  health,  thinking  she  was  the  aunt 
whom  Gushing  was  visiting,  was  surprised  to  learn  that  she  was 
not  ill.  and  on  Cushing's  return  to  Annapolis  accused  him  of  mak- 
ing- a  false  statement  regarding  his  aunt's  health  and  need  of  his 
presence.  Gushing,  it  is  said,  replied  hotly  and  incurred  Blake's 
cnmit)'  by  his  counter  charge  that  the  superintendent  himself 
belonged  in  the  Ananias  class.  It  certainly  was  an  unusual  pro- 
ceeding to  dismiss  a  first  classman,  standing  high  in  his  class,  for 
being  unsatisfactory  in  Spanish,  and  one  is  forced  to  conclude 
that  some  personal  resentment  entered  largely  into  the  motives 
for  prompting  summary  action  in  his  case.  It  is  said  by  his  school- 
mates that  Gushing  was  careless  in  dress  and  spent  a  large  part  of 
study  hours  in  visiting  hi»  friends,  and  playing  pranks,  thus  ac- 
quiring many  demerits.  It  is  remarkable  that  a  youngster  of  18 
years  should  be  able  to  stand  high  in  his  studies  with  little  effort, 
and  it  shows  that  he  possessed  a  good  memory,  arranged  facts 
logically,  and  had  good  nerves.  He  knew  the  habits  of  the  watch- 
men, evaded  them  readily  and  could  outsprint  all  of  them.  He 
would  carefully  hide  a  bottle  for  the  zealous  watchmen  searching 
for  whiskey  to  find,  but  the  bottle  would  contain  tea.  One  of  his 
pranks  was  called  "  the  tea-party."  It  was  the  custom  to  prepare 
large  tin  buckets  of  tea  and  to  set  them  on  a  shelf  outside  the 
kitchen  windows  to  cool.  Gushing  prepared  a  large  hook  which 
he  lowered  by  a  rope  from  an  upper  window,  caught  the  pails 
with  the  hook,  drew  up  the  tea  and  after  drinking  a  part  and  pour- 
ing out  the  rest,  refilled  the  buckets  with  water  and  replaced  them 
on  the  shelf  below,  much  to  the  dismay  of  poor  Dorsey  the  steward, 
who  served  that  evening  the  w^eakest  tea  tlial  ever  graced  the 
middies*  supper  table. 

Half  a  century  ago  this  skylarking  boy  played  his  tricks,  danced 
e.nd  fought  and  laughed  and  sang,  and  bested  most  of  his  class- 
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mates,  though  the  youngest  of  them  all,  an  infant  in  the  eye  of  th< 
law.    Seen  through  the  haze  and  mists  of  50  years  it  appears  that 
Gushing  did  well,  perhaps  quite  as  well  as  the  officers  who  con-^ 
dcmned  him.  f 

Gaptain  Blake's  endorsement  resuhed  in  Cushing's  resignation 
on  March  23,  1861.  Several  of  his  classmates,  who  had  resigned 
to  go  South»  were  in  Washington  and  they  suggested  that  he  go 
with  them,  but  to  his  credit  he  refused  to  do  so.  He  spent  some 
days  with  his  friend,  Lieutenant  Charles  W.  Flusser,  at  Annapolis, 
and  went  with  Flusser  on  one  of  his  cutting-out  expeditions. 
With  a  sinking  heart  he  saw  the  Constitution  and  Baltic,  carrying 
the  midshipmen  and  Naval  Academy  otitfit,  sail  for  Newport, 
R.  I.,  where  the  Naval  Academy  was  located  from  i86i  to  1865. 
Flusser  was  a  favorite  with  General  B.  F.  Butler,  commanding 
\J.  S.  Army  forces  at  Annapolis.  Butler  who  had  been  at  Bow- 
doin  College  the  chum  and  room-male  of  Gustavus  Vasa  Fox,  th< 
able  Assistant  Secretary  of  the  Navy,  asked  Mr.  Fox  to  considcj 
Cushing*s  case,  and  with  this  aid  and  tliat  of  Commodore  Smith 
Gushing  Was  accordingly  appointed  an  acting  master's  mate  am 
served  from  May  to  September,  1861,  on  the  U.  S.  S.  Minnesoh 
Flag-Officer  Stringham's  flagship  in  the  Atlantic  blockading  squad-* 
ron.  As  prize-master  he  took  the  Dclaux^e  Farmer  to  Philadelphia 
and  later  with  one  volunteer  officer  and  only  the  captured  crew  o| 
the  Pioneer  safely  sailed  that  prize  to  New  York  in  May,  1861^ 
standing  \vatch  and  watch,  with  his  one  officer.  This  dangerous 
prize  duly  ai  an  early  age  has  frequently  been  cited  as  showing  higl 
courage  and  ability  in  other  officers  of  our  navy. 

Gushing  received  from  Flusser  much  good  advice  and  also 
charming  little  volume  entitled  '*  Naval  Enterprise,  Illustrative  ol 
Heroism,  Courage  ajid  Duty."    This  little  book,  given  by  Fox  l< 
!'"lusscr,  and  later  by  F'lusser  to  Gushing,  related  inspiring  storii 
of   naval   heroes,   cutting-out   expeditions,   desperate    stnigglcs, 
forlorn  hopes,  au<Iaciou$  and  successful  attacks  by  sailors,  seamen^ 
midshipmen  and  officers,  mainly  of  the  British  Navy,  and  it  inspired 
Gushing  to  courageous  deeds.    Some  of  its  phrases  are  found  ii 
the  reports  of  Flusser  and  Gushing.    A  companion  book  entitle* 
"  Mnilar\'  Enterprise  "  gave  stimulating  stories  of  the  achiev< 
ments  of  soldiers  from  Lconirbis  at  Thermopylae,  to  Cardigan  am 
Nolan  of  the  Light  Brigade  in  the  Crimean  War. 

Gushing  set  out  to  gain  the  favor  of  the  Department  and  Wi 
place  in  the  naval  service,  encouraged  by  friends  who  underst* 
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^■something  of  the  spirit  of  this  eightcen-year  old  boy.  At  Hatteras 
^^  Inlet,  on  the  Minncsola,  flagship  of  Flaf^-officer  Stringham,  he  did 
^^  i^*ell,  but  in  fun  referred  to  his  commander-in-chief  as  "  Old  Sting 
^k  *em  "  and  seined  the  ill-will  of  the  flag  officer,  who  forwarded 
^^  his  resignation  as  acting  master's  male  with  a  cruel  endorsement, 
^^  although  he  knew  that  Cushing's  intention  and  hope  was  to  obtain 
^H  reinstatement  as  midshipman  in  his  class.  Stringham  later  grudg- 
^V  ingly  admitted  that  Cushing's  service  as  acting  master's  mate  had 
^B  been  in  some  respects  meritorious,  and  Captain  Blake  also  later 
^B  reporterl  that  he  was  of  the  opinion  that  Gushing  could  become  a 
^^  good  officer  and  recommended  his  restoration  as  a  midshipman 
L^  in  his  class. 

^B  A  story  is  told  that  during  Cushing's  service  on  the  Minnesota 
^^  he  discovered  a  certain  officer  of  the  deck  asleep  on  watch.  This 
^^lieutenant  had  been  particularly  offensive  to  Gushing  and  had 
^Blorded  it  over  his  junior  officers.  On  discovering  the  officer 
^■asleep  on  watch  at  night.  Gushing  called  witnesses,  and  swimg 
^Ba  lighted  lantern  in  the  face  of  the  sleeping  man  to  prove  posi- 
^B  tively  that  he  was  asleep,  but  he  later  abandoned  the  first  impulse 
^Bcf  revenge,  and  upon  considering  the  serious  results  of  a  Court 
^BMartial,  and  did  not  report  his  superior  officer  because  he  thought 
^Hlt  would  be  taking  a  mean  advantage. 

f  Cushing's  letters  to  his  motJier,  written  from  the  Naval  Acad- 

^_  cmy,  express  his  love  of  the  sea  and  of  his  profession,  and  of  his 
^1  mother,  and  of  his  desire  to  graduate  and  contribute  to  her  com- 
^B  fort  and  support. 

^"  Extracts  of  two  letters  to  his  mother  arc  given  to  show  the  reso- 
j  lute  prize-master,  aged  i8  years,  and  man  of  religious  faith,  aged 
^B 19  years. 

^B  Extract  from  Letter  Describing  Duty  as  Prize-Master. 

^B  U.  S.  Prizeship  "  PioJfEEJi,"  May  24.  i86r. 

^B    My  Dear  Mother:   It  is  night  and  your  youngest  son  is  writing  you  in 

^^tfie  cabin  of  the  ship.  Pioueer,  now  on  her  way  to  New  York  in  my  charge. 
This  vessel  belongs  to  Riclimontl,  Va.,  and  was  captured  three  days  ago  for 
violating  the  blockade  established  by  the  President. 

The  Minnesota  reached  Hampton  Roads  nearly  two  weeks  ago  and  the 
day  after  her  arrival  she  captured  a  vessel  loaded  with  tobacco  and  valued 
at  a(x>ut  seventy-five  thousand  dollars.  I  was  at  once  made  prize-master 
of  her  and  I  carried  her  into  Philadelphia.  I  then  returned  to  the  Min- 
ftesota  and  the  following  morning,  was  again  a  prize-master.  So  here  I 
am  on  the  broad  Atlantic  bound  for  New  York.     The  flag  officer  could 

^Kspare  no  men;  so  this  ship's  own  crew  of  sixteen  were  left  on  board. 
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I  have  one  man,  master's  mate  of  the  Cumberland,  named  Harrington, 
to  assist  mc  and  we  have  to  keep  unceasing  watch  and  watch  sharply. 

As  1  write,  I  feel  the  weight  of  a  brace  of  revolvers  on  my  belt,  and  I 
know  not  at  what  moment  the  crew  may  try  to  retake  her;  but  your  boy  is 
ready,  and  T  trust  no  son  of  yours  is  a  coward. 

Now  I  must  (TO  and  have  the  pumps  soimded  in  order  to  sec  that  none  of 
the  crew  have  scuttled  her.    Give  my  love  to  all  dear  friends. 

Your  affectionate  son, 

W.    B,    CuSHING. 


ExTKACT  ntoM  Letter  Describing  a  Storm  and  His  Faith. 

U.  S.  S.  "  Cambriike,"  Feb.  24.  1862. 

My  Dear  Mother:  It  is  blowing  as  if  all  the  *' Nor'weslers  "  in  the 
world  had  been  tied  up  for  the  last  twenty  years,  and  had  just  broken  loose. 
The  waves  have  been  rolling  twenty  feet  high  all  the  afternoon,  dashing 
against  us,  and  making  the  old  ship  shiver  like  a  freezing  giant 

The  lower  and  top  sail  yards  have  been  sent  down  and  the  top-masts 
"  housed."  The  wind  howls  through  the  rigging  and  the  waves  beat  madly 
against  us,  waves  that  would  almost  dash  right  over  our  house  at  home. 
Madly  they  strive  to  rend  this  stout  oaken  frame,  timber  from  limber. 

Yet,  how  calm  I  feet,  just  the  same  as  in  the  most  beautiful  calm  that 
ever  fell  upon  the  bosom  of  old  ocean. 

A  huge,  roaring  foanvcrcsted  mass  of  water  comes  dashing  over  the 
bows  and  sweeps  the  deck,  fore  and  aft.  Vet  here  am  T  with  only  six 
inches  of  plank  between  myself  and  the  wild,  deadly,  sublime  wrath  of 
Nature's  moving  throne. 

If  there  is  one  time  more  than  another  when  one  realizes  God's  greatness 
and  His  mercy,  it  is  at  such  a  moment  as  this.  A  man  who  has  a  heart, 
must  think  of  the  time  when  Christ  said  to  such  a  sea  '*  Peace!  Be  still." 

He  is  now  with  those  who  are  their  country's  defenders  as  He  was  with 
the  apostles  of  old.  His  shield  guards  us  and  His  arm  is  between  us  and 
death. 

[  am  not.  as  yet.  what  the  world  calls  a  Christian,  but  I  do  believe  im- 
plicitly in  God's  power  and  goodness,  and  that  not  even  a  sparrow  can  fall 
to  the  ground  without  Hi.*;  knowledge. 

Often.  I  feel  as  held  in  the  hand  of  God. 

"  They  that  go  down  to  the  sea  in  ships,  that  do  business  in  great  waters ; 
these  see  the  works  of  the  Lord  and  his  wonders  in  the  deep." 

As  usual  it  is  very  late  and  I  must  turn  in. 

Give  love  to  all  dear  ones. 

Your  affectionate  son, 

Wm.    B.   CrsHiNa 


I 


Restored  to  the  navy  in  October,  1861.  as  an  acting  midshipman, 
Gushing  was  assigned  to  the  Xorth  Atlantic  Squadron,  and  on  tiie 
U.  S.  S.  Cambridge  became  ill  from  over-work  and  exposure;  was 
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granted  sick  leave  in  March,  1S62,  ordered  again  to  the  Minne- 
sota in  May  and  gained  some  reputation  for  daring  and  courage  as 
opportunities  offered. 

The  increase  of  the  commissioned  personnel  by  Act  of  July  16, 
1862,  made  Gushing  a  lieutenant  at  the  ag^e  of  19.  Gushing"  wrote 
from  the  Hunchback,  Auj^ust  21),  1862,  to  his  mother  as  follows : 

My  Dear  Mother:  For  the  last  two  weeks  I  have  been  in  the  City  of 
Newborn  waiting  for  Commander  Davenport  to  return  so  I  could  report 
for  duty. 

I  asked  permission  to  go  down  to  Plymouth  as  first  lieutenant  of  the 
gunboat  Commodore  Perry.  I  want  to  go  there  because  Lieut-Commander 
Flusser  is  the  fighting  man  of  the  Sounds  and  we  are  going  to  attack  a 


^H   seve 
^^     chu< 


Commodore  Perry." 


N 


seven-gun  battery  up  Roanoke  River.  Flusser  is  daring  to  the  death  and 
chuck  full  of  fight  The  engine  shakes  the  vessel  so  it  would  be  hard  to 
write  if  there  were  no  other  cause,  but  when  you  add  a  nor'-wcstcrly  gale 
and  a  heavy  head  sea,  you  can  imagine  it  is  next  to  impossible  to  write. 
However,  if  you  can  read  it,  it  is  all  that  is  required. 

I  am  promoted.  Not  one  grade  but  three.  Perhaps  it  will  interest  yon. 
mother,  to  know  I  am  the  only  man  who  has  ever  reached  this  rank  at 
anywhere  near  my  age,  T  am  not  yet  twenty.  Aren't  you  glad  for  me, 
mother,  dear? 

Flusser  asked  for  him  and  he  was  made  executive  officer  of  the 
Commodore  Perry.  Under  Flusser's  eye  he  performed  a  deed  of 
gallantry  that  deserved  immediate  and  substantial  recognition. 
As  the  little  squadron  of  three  wooden  steamers  was  descending 
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the  Blackwater  River  after  the  battle  of  Franklin,  October  3.  1802, 
the  Commodore  Perry  janimc*!  her  bow  into  the  bank  at  Crumpler's 
Bluff  and  was  charjjed  by  a  strong  force  of  Confederates.  Tlusser 
ordered  all  hands  to  cover,  but  Gushing  called  for  volunteers,  ran 
a  field-piece  out  on  the  forecastle  of  the  Perry  and,  although  every 
man  with  him  was  killed  or  wouncled,  he  bided  his  time,  took  care- 
ful aim  and  at  the  proper  moment  pulled  the  lanyard  and  dis-  fl 
charged  his  howitzer  in  the  faces  of  the  advancing  enemy,  who  ™ 
were  thrown  into  confusion  by  the  unexpected  toa.T  and  storm  of 
missiles,  and  were  driven  off  with  heavy  loss  by  Flusser's  men 
who  reappeared  from  under  cover.  The  Cotnmodore  Perry  and 
probably  her  consorts  were  thus  saved  from  capture. 

In  his  official  report  Flusser  warmly  commended  Giashing  as 
follows : 


I 


1  desire  to  mention  as  worthy  of  praise  for  great  gallantry,  Lieutenant 
William  U.  Gushing,  who  ran  the  ticldpiccc  out  amid  a  storm  of  bullets, 
took  a  sure  and  dclil>crale  aim  at  the  rebels,  and  sent  a  charge  of  canister 
among  them  that  completely  silenced  their  fire  at  that  point.  Mr.  Lynch 
assisted  Mr.  Gushing,  and  here  met  his  death  like  a  brave  fellow,  as  he  was. 
Mr.  Richards,  third  assistant  engineer,  wlio  had  charge  of  the  powder 
division,  also  assisted  with  the  howitzer,  and  showed  great  courage. 

Mr.  Anderson,  the  paymaster,  was  of  great  assistance  in  bringing  ia 
the  wounded  from  under  the  Bre,  and  conveying  them  to  tlie  doctor, 

Rear-Admiral  Lee  immediately  assigned  him  to  the  command  of 
a  little  captured  Gonfedcratc  steamer,  the  Ellis,  imder  a  sort  of 
roving  commission.  He  burned  tlie  roving  schooner  Adelaide  of 
Halifax,  and  later  destroyed  a  large  salt  works  in  New  Topsail 
Inlet. 

Gushing's  visit  to  the  enemy's  country  and  capture  of  Jackson- 
ville, N.  C.,  in  November,  1862,  and  the  loss  of  his  vessel  due  to 
grounding  under  the  enemy's  guns  are  described  in  the  following 
official  correspondence.  Although  he  lost  his  vessel  he  did  it  with 
such  coolness  and  courage  that  he  received  the  warm  commen- 
dation of  his  superiors. 

U.  S.  S.  "  Hbtzel,"  Off  New  Berne,  N.  C.  November.  27,  1862. 

Sl«:  I  have  the  honor  to  enclose  herewith  a  report  of  Lieutenant  William 
B.  Cushing  of  his  operations  at  New  River  Inlet,  by  which  you  will  per- 
ceive that  tlic  l*.  S.  S.  Ellis  is  lost. 

1  trust  that,  in  consideration  of  the  courage,  coolness,  and  gallantry  dis- 
played on  the  occasion  by  Lieutenant  Gushing,  his  course  may  meet  with 
the  approval  of  yourself  and  the  honorable  Secretary  of  the  Nav>'. 
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I  have  the  honor  to  be.  very  respectfully,  your  obedient  servant, 

H.  K.  Davenport.- 
Commander  and  Senior  Officer  in  Sounds  of  North   Carolina. 
Acting  Rear-Admiral  S.  P.  Lee, 
Commanding  North  Atlantic  Blockading  Squadron. 

(Enclosure.) 

U.  S.  S.  •'  Hetzel,"  November  a6,  1862. 

SiB:  I  have  the  honor  to  report  thai  I  entered  New  River  Inlet  on  the 
^d  of  thi*  month  with  U.  S.  S.  Ellis  under  niy  command ;  succeeded  in 
passing  the  narrow  and  shallow  place  called  "The  Rocks,"  and  started  up 
the  river.  My  object  was  to  sweep  the  river,  capture  any  vessels  there, 
capture  the  town  of  Jacksonville,  or  Onslow  Courthouse,  take  the  Wil- 
mington mail,  and  destroy  any  salt  works  that  I  might  find  on  the  banks. 
I  expected  to  surprise  the  enemy  in  going  up.  and  then  to  fight  my  way  out. 

Five  miles  from  the  mouth  1  came  in  sight  of  a  vessel  bound  outward, 
with  a  load  of  cotton  and  turpentine.  The  enemy  fired  her  to  prevent  her 
from  falling  into  our  hands.  I  ran  alongside,  made  sure  that  they  would 
not  extinguish  the  flames,  and  again  steamed  up  the  river. 

At  1  p.  m.  I  reached  the  town  of  Jacksonville,  landed,  threw  out  my 
pickets,  and  placed  guards  over  the  public  builditigs.  This  place  is  the 
county  seat  of  Onslow  County,  and  is  quite  an  important  town.  It  is 
situated  on  the  right  hank  of  the  river,  going  up,  and  is  ^5  or  40  miles  from 
the  mouth.  I  captured  25  stand  of  public  arms  in  the  court-house  and  post- 
office,  quite  a  large  mail,  and  two  schooners.  I  also  confiscated  the  negroes 
of  the  Confederate  postmaster.  I  forgot  to  mention  that  the  town  is  situ- 
ated on  the  main  dirt  road  to  Wilmington.  Several  rebel  officers  escaped 
as  I  ncared  the  place  and  carried  the  news  to  that  city.  At  2.30  p.  m.  I 
starte<l  down  the  river,  and  at  5  p.  m.  came  in  sight  of  a  camp  on  the 
banks,  which  I  thoroughly  shelled.  At  the  point  where  the  schooner  cap- 
tured in  the  morning  was  still  burning,  the  enemy  opened  fire  on  the  IiUis 
with  rifles,  but  were  soon  silenced  by  our  guns.  I  had  two  pilots  on  board. 
both  of  whom  informed  me  that  it  would  be  impossible  to  take  the  steamer 
from  the  river  that  night.  High  water  and  daylight  were  two  things 
absolutely  essential  in  order  to  take  her  out.  I  therefore  came  to  anchor 
about  five  miles  from  the  outer  bar,  took  my  prize  alongside,  and  made 
every  preparation  to  repel  an  attack.  AH  nigbt  long  the  signal  fires  of  the 
enemy  could  he  seen  on  the  banks.  At  daylight  I  got  underway,  and  had 
nearly  reached  the  worst  place  in  the  channel  when  the  enemy  opened  on 
us  with  two  pieces  of  artillery.  1  placed  my  vessel  in  position;  at  once 
hoisted  the  battle  flag  at  the  fore;  the  crew  gave  it  three  cheers  and  we 
went  into  action.  In  one  hour  I  had  driven  the  enemy  from  his  guns  and 
from  the  bluff  and  passed  within  a  hundred  yards  of  their  pi^siiion  without 
receiving  fire.  Up  to  this  time  t  had  been  in  every  way  successful,  but  was 
here  destined  to  meet  with  an  accident  that  changed  the  fortune  of  the  day 
and  resulted  in  the  destruction  of  my  vessel,  .\bout  50c  yards  from  the 
bluffs  the  pilots,  mistaking  the  channel,  ran  the  Ellis  hard  and  fast  aground. 
All  hands  went  to  work  at  once  to  lighten  her.  and  anchors  and  steam  used 
to  get  her  afloat,  but  without  success.  The  headway  of  the  steamer  had 
forced  her  over  a  shoal  and  into  a  position  where,  as  the  center  of  a  circle. 
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wc  had  a  circumference  of  shoal  all  around.  When  tlie  tide  fell  I  seiU  a 
pnrty  ashore  to  take  possession  of  the  artillery  abandoned  in  the  morning; 
but  when  they  reached  the  field  it  was  discovered  that  it  had  been  removed 
while  we  were  at  work  on  the  vessel.  If  I  had  secured  this,  1  proposed 
to  construct  a  shore  battery  to  assist  in  the  defense  of  my  vessel  by  keep- 
ing the  rebels  from  placing  their  batteries  in  position.  At  dark  I  look  one 
of  my  prize  schooners  alongside  and  proceeded  to  take  everj-thing  out  of 
the  ElUs  excepting  the  pivot  gun,  some  ammunition,  2  tons  of  coal,  and  a 
few  small  amis.  Steam  and  anchor  a^in  failed  to  get  my  vessel  afloat  I 
felt  confident  that  the  Confederates  would  come  on  me  in  overwhelming 
force,  and  it  now  became  my  duty  to  save  my  men.  So  all  hands  were 
called  to  muster  and  the  crew  told  that  they  could  go  aboard  the  schooner. 
I  called  for  six  volunteers  to  remain  with  me  on  board  and  fight  the 
regaining  gun.  Knowing  that  it  was  almost  certain  death,  the  men  came 
forward,  and  two  master's  mates,  Valentine  and  Barton,  were  amongst 
the  number.  These  gentlemen  subsequently  behaved  with  coolness  and 
bravery.  I  ordered  the  schooner  to  drop  down  the  channel  out  of  range 
from  the  bluffs,  and  there  to  wait  for  the  termination  of  the  impending 
engagement,  and  if  we  were  destroyed,  to  proceed  to  sea. 

Early  in  the  morning  the  enemy  opened  on  us  from  four  points  with 
heavy  rifled  guns  (one  a  Whitworth).  It  was  a  cross  fire  and  very 
destructive.  I  replied  as  best  I  could,  but  in  a  short  time  the  engine  was 
disabled  and  she  was  much  cut  up  in  ev'ery  part,  and  the  only  alternatives 
left  were  surrender  or  a  pul!  of  one  and  a  half  miles  under  their  fire  in  my 
small  boat.  The  first  of  these  wa?  not,  of  course,  to  be  thought  of;  the 
second  I  resolved  to  attempt.  I  fired  the  Bllis  in  five  places,  and  having 
seen  that  the  battle  flag  was  still  flying,  trained  the  gun  on  the  enemy  so 
that  the  vessel  miglit  fight  herself  after  we  had  left  her,  and  started  down 
the  river,  reached  the  schooner,  and  made  sail  for  sea.  It  was  low  water 
on  the  bar  and  a  heavy  surf  was  rolling  in,  but  the  wind  forced  us  through 
after  striking  several  times.  We  were  just  in  time,  for  about  600  yards 
down  the  beach  were  several  companies  of  cavalry,  trying  to  reach  the 
mouth  of  the  inlet  in  time  to  cut  us  off.  We  hoisted  our  flag,  and  gave 
three  cheers  and  were  off.  In  four  hours  I  reach  Beaufort.  I  brought 
away  all  my  men,  my  rifled  howitzer  and  ammunition,  the  ship's  stores 
and  clothing,  the  men's  bags  and  hammocks,  and  a  portion  of  the  sma^J 
arms.    I  retained  aboard  a  few  muskets,  pikes,  and  pistols  to  repel  boarders. 

I  neglected  to  slate  that  when  I  took  possession  of  the  enemy's  ground 
on  the  24th  a  salt  works  was  destroyed  and  ten  boats  rendered  useless  that 
were  to  have  been  used  for  boarding.  At  9  a.  m.  the  U.  S.  S.  Ellis  was 
blown  in  pieces  by  the  explosion  of  the  magazine.  Officers  and  men 
behaved  nobly,  obeying  orders  strictly  under  the  most  trying  circumstances. 
I  respectfully  request  that  a  court  of  enquiry  may  be  ordered  to  investigate 
the  facts  of  the  case,  and  to  see  if  the  honor  of  the  flag  has  suffered  in  ray 
hands. 

1  am,  sir,  very  respectfully,  your  olwdient  scr\'ant, 

Wm.    B.    Ct'SHINC. 

Lieutenant 
CoMUAXDES  H.  K.  Davkntmhit. 
Senior  Officer.  Commanding  in  Sounds  of  North  Carolina. 
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(Endorsement.) 

Respectfully  submitted.    I  think  the  course  of  this  young  oflRcer  should 
meet  with  the  commendation  of  his  superiors. 

II.  K.  Davenport. 
Commander  and  Senior  Officer. 

(Second  Endorsement.) 

Received   and   forwarded,    December  2,    1862,   with  the   expression   of 
my  admiration  of  Lieutenant  Cushing's  coolness,  courage,  and  conduct. 

S.  P.  Lee, 
Act  Rcar-Admiral.  Comdg.  North  Atlantic  Blockade  Squadron. 


Captain  William  Harwar  Parker,  of  the  United  States  and  Con- 
federate Navies,  in  '*  Recollections  of  a  Naval  Officer,"  wrote: 

Young  Gushing  had  been  a  pupil  of  mine  at  the  Naval  Academy  in  i86r. 
He  was  rather  a  delicate  looking  youth ;  fair,  with  regular,  clear-cut  fea- 
tures, and  a  clear  grayish-blue  eye.  He  was  first  brought  lo  my  notice 
during  the  war  by  my  liappening  to  get  hold  of  his  report  of  the  loss  of 
the  U.  S.  Steamer  Ellis,  under  his  command  at  New  River  Inlet,  Nov.  24. 
1862.  I  was  impressed  with  this  part  of  his  official  report  (the  italics  are 
mine)  :  "and  the  only  alternatives  left  were  a  surrender  or  a  pull  of  one 
and  a  half  miles  under  their  fire  in  my  small  boat.  The  first  of  these  was 
not,  of  course,  to  be  thought  of."  Knowing  him  to  be  at  that  time  but  19 
years  old*  1  comprehended  his  heroic  qualities  and  was  not  at  all  sur- 
prised tc,' Kear  more  of  him.  Immediately  after  the  war  I  went  to  San 
Frarxrisco,  and  my  first  vi-sitor  was  Gushing.  He  was  the  hero  of  the  hour, 
and  the  citizens  made  much  of  Jiim.  Under  the  circumstances  I  thought 
he  conducted   himself   with 'much   modesty. 

Admiral  David  D.  Porter,  U.  S.  Navy,  wrote : 

Flusser  was  a  cool  and  daring  officer.  He  was  always  to  be  found  where 
fighting  was  going  on. 

Inhere  was  another  young  ofScer  in  the  North  AtlanUc  Squadron  at  this 
li'V.  Lieutenant  William  B.  Gushing,  who  made  a  name  for  himself  by  his 
total  disregard  of  danger. 

He  would  undertake  the  most  desperate  adventures  where  it  seemed 
impossible  for  him  to  escape  death  or  capture,  yet  he  almost  always  man- 
aged to  get  ofT  with  credit  to  himself  and  with  loss  to  the  enemy.  He 
commanded  the  small  gunboat  Ellis,  and  in  November,  1862,  it  struck 
him  that  he  would  enter  New  River  Inlet,  push  up  the  river,  sweep  it 
clear  of  vessels,  capture  the  town  of  Jacksonville  or  Onslow  Courthouse, 
take  the  Wilmington  mail  and  destroy  any  salt  works  he  could  find  on  the 
banks.  He  expected  to  surprise  the  enemy  on  going  up,  and  then  fight  his 
way  down.  The  account  of  the  loss  of  the  Ellis  is  given  as  an  illustration 
of  this  young  officer's  character  and  his  fancy  for  seeking  adventures. 
There  was  nothing  particularly  to  be  gained  by  his  trip  up  New  Inlet  River, 
and  there  was  a  chance  of  losing  his  vessel.  He  lost  her,  but  in  doing 
SO.  showed  his  spirit  of  adventure,  risking  his  life  and  the  lives  of  his  men. 
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and  then  escaping  with  his  crew,  arms,  provisions  and  clothing,  setting  fire 
to  his  vessel  and  training  her  guns  upon  the  enemy  so  that  she  might  give 
them  a  broadside  as  she  went  out  of  existence. 

One  of  the  schemes  of  Gushing  for  capturing  Wilmington 
pilots  by  disguising  his  vessel^  a  schooner,  as  a  blockade-runner, 
and  enticing  the  pilots  aboard  was  frustrated  by  the  weather  and 
vigilance  of  the  enemy,  yet  he  succeeded  in  capturing  and  destroy- 
ing a  Gon  federate  camp. 

U.  S.  S.  "  Hetzel."  New  Berne,  N.  C,  November  26,  1862. 
Sir:  I  respectfully  request  that  I  may  receive  orders  to  take  the  prize 
schooner  Home  for  the  purpose  of  capturing  some  Wilmington  pilots. 
I  propose  to  disguise  her  as  an  English  vessel,  painting  her  lead  color, 
altering  her  rig,  etc.  By  boldly  entering  New  Inlet,  chased  by  one  of  the 
blockading  fleet,  I  can  succeed.  When  I  get  under  the  guns  of  the  forts 
I  will  wait  for  pilots  or  boats  from  the  shore.  All  persons  that  come 
aboard  I  will  make  prisoners,  and  stand  out  from  under  the  fire  of  the 
forts.  If  an  armed  tug  should  come  alongside  I  will  take  her  by  boarding. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

Wm.  B.  Gushing, 
Lieutenant  U.  S.  Navy. 
Commander  H.  K.  Davenport, 
Senior  Officer,  Commanding  in  Sounds  of  North  Carolina. 


U.  S.  S.  "  Hetzel,"  Off  New  Berne,  N.  C,  November  Sx^,  1862. 
Sir:  In  reply  to  your  letter  of  the  26  mstant,  asking  perraissioh  to  take 
the  prize  schooner  Home  for  the  purpose  of  capturing  some  Wilmington 
pilots.  I  have  to  state  that  upon  careful  consideration  of  your  proposition 
I  deem  it  advisable  that  you  should  bring  the  subject  to  the  notice  of  the 
acting  rear-admiral  and  receive  his  instructions. 

You  will  therefore  proceed  by  first  opportunity  to  Hampton  Roads  and 
on  your  arrival  there  report  to  Acting  Rear-Admiral  Lee  on  board  the 
U.  S.  flag  steamer  Philadelphia. 

I  am,  etc., 

H.  K.  Davenport,   *^ 
Commander,   etc. 
Lieut.  William  B.  Cushixc,  U.  S.  Navy. 


U.  S.   S.  "Hetzel,   New   Bcinc,  N.  C,  December  26,   1862. 
Sir  :   I  beg  leave  to  state  that  in  conversation  with  Acting  Rear-Admiral 
Lee.  and  also  with  the  Assistant  Secretary  of  the  Navy,  both  approved  of 
the  enterprise  which   I  have  in  contemplation;  and  I  leave  for  Beaufort 
tomorrow  and  will  do  my  best  to  carry  out  my  plans. 

Wm.  B.  Cl-shinc, 
Lieutenant,  U.  S.   Navy. 
Commander  H.  K.  Davenport, 
Commander  and  Senior  Naval  Officer  in  Sounds  of  North  Carolina. 


William  Barker  Gushing.  439 

Extract  from  a  Letter  from  the  Assistant  Secretary  of  the  Navy  to 
Rear-Admiral  Lee,  U.  S.  Navy. 

Navy  Department,  December  9,  1862. 

I  told  him  (young  Gushing)  he  might  go  at  any  scheme  you  consented 
to.     Rashness  in  a  young  officer  is  rather  commendable.     Blunt  has  sent 
you  four  pilots.    The  pilots  in  Fort  Lafayette  are  not  to  be  trusted.    The 
Sunbeam  had  an  English  pilot  and  Seward  lets  them  all  go. 
AcnS'G  Rear-Admiral  S.  P.  Lee. 

Comdg.  North  Atlantic  Blockading  Squadron,  Old  Point  Comfort. 


U.  S.  S.  "  Hetzel,"  December  26,  1862 
Sir:   In  reply  to  your  letter  of  this  date,  I  will  say  that  in  consequence 
of  the  approval  of  Acting  Rear-Admiral  Lee  and  the  Assistant  Secretary 
of  the  Navy  of  your  plans  you  are  ordered  to  proceed  to  carry  them  out 
at  once. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  K.  Davenport, 

Commander,  etc. 
Lieutenant  W.  B.  Cushing,  U.  S.  Navy. 


U.  S.  Flgship  "  Minnesota,"  Newport  News,  Va.,  January  9,  1863. 
Sir:  I  have  the  satisfaction  of  enclosing  a  copy  of  a  report  (January  8) 
from  Lieutenant  W.  B.  Cushing,  regarding  the  results  of  an  enterprise, 
conceived  and  carried  out  by  him  under  my  sanction,  to  capture  Wilmington 
pilots,  and  which,  though  unsuccessful  in  its  immediate  object  both  as 
Cape  Fear  River  and  at  Little  River,  where  he  landed  and  carried  by  storm 
an  earthwork,  does  great  credit  to  the  gallantry  of  this  promising  young 
officer. 

I  have  the  honor  to  be,  sir,  very  respectfully,  yours, 

S.  P.  Lee, 
Actg.  Rear-Admiral,  Comdg.  North  Atlantic  Blockading  Squadron. 
Hon.  Gideon  Welles, 
Secretary  of  the  Navy,  Washington,  D.  C. 

1  have  already  ordered  Lieutenant  C.  here  to  command  the  Commodore 
Barney, 


Cushing's  Report. 


Beaufort,  N.  C,  January  8,  1863. 
Sir:  I  have  the  honor  to  report  that  I  failed  to  capture  the  Wilmington 
pilots  because  my  schooner  was  three  times  becalmed,  inshore,  at  the  points 
where  I  desired  to  act.  Having  learned,  however,  that  there  was  a  pilot 
station  at  Little  River,  30  miles  below  Fort  Caswell,  I  made  sail  for  that 
point  and  reached  it  on  the  morning  of  the  sth.  At  8  o'clock  at  night  I 
crossed  the  bar  with  three  cutters  and  twenty-five  men,  and  proceeded  up 
the  river.    My  object  was  to  look  for  pilots,  and  also  to  find  some  schooners 
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supposed  to  be  inside.    About  a  mile  from  the  mouth  the  enemy  gave  us  a 
volley  of  musketry  from  a  bluff  on  the  left. 

I  beached  the  boats  at  once,  formed  my  men  about  200  yards  from  the 
enemy's  position,  and  gave  the  order,  "forward;  double  quick;  charge." 
Without  firing  a  musket  the  men  moved  forward,  and  when  we  got  clear 
of  the  woods  I  saw  a  fort  in  front  and  the  light  of  the  camp  fires.  Knowing 
that  the  rebels  were  ignorant  of  our  numbers,  I  charged  with  the  bayonet 
and  captured  their  works,  going  over  one  side  as  they  escaped  over  the 
other.  1  found  the  fort  an  earthwork,  surrounded  by  a  ditch  about  10 
feet  broad  and  5  feet  deep.  Inside  was  a  blockhouse  pierced  for  musketry. 
No  guns  were  mounted,  I  learned  that  it  was  held  by  one  company  of  in- 
fantry. Tlie  enemy  left  in  such  haste  that  their  stores,  clothing,  ammuni- 
tion, and  a  portion  of  their  arms  were  captured.  1  destroyed  all  that  I 
could  not  bring  away.  I  went  a  short  distance  farther  up  the  river;  had 
another  skirmish;  did  not  see  the  schooners;  got  out  of  ammunition  and 
returned  with  the  loss  of  but  one  man  shot  in  the  leg.  In  conclusion,  I 
beg  leave  to  state  that  officers  and  men  behaved  nobly.  Acting  Master's 
Mates  Valentine  and  Hicks  were  with  mc.  Acting  Master  Savage,  com- 
manding mortar  schooner  Matthew  l^'assar,  furnished  me  with  two  boats 
and  a  portion  of  men. 

I  am,  sir,  verj'  respectfully,  your  obedient  servant, 

W'm.  B.  Gushing, 
Lieutenant,  U.  S.  Navy. 
CoMMANpER  A.  Murray, 

Senior  Officer,  Commanding,  Sounds  of  North  Carolina. 

P.  S. — The  fort  was  in  South  Carolina,  i  mile  from  the  border  line. 

It  has  been  asserted  that  Cushing  was  foolhardy  and  tremend- 
ously lucky,  but  the  records  clearly  show  that  he  planned  carefully 
and  executed  vigorously.  Further,  his  projects  had  the  approval 
of  the  Navy  Department,  yet  when  failure  seemed  probable,  he 
never  lost  his  presence  of  mind  and  did  the  best  thing  in  the  best 
manner  possible. 

Admiral  Porter  wrote  of  this  event : 

On  January  5  the  indefatigable  Lieutenant  Cushing  started  on  an  ex- 
pedition to  capture  some  Wilmington  pilots,  and  having  heard  that  there 
was  a  pilot  station  at  Little  River,  thirty  miles  below  Fort  Caswell,  he  made 
sail  for  that  point,  and  reached  it  on  the  morning  of  January  5,  1863.  He 
crossed  the  bar  at  8  o'clock  at  night  with  twenty-five  men,  in  three  cutters, 
and  proceeded  up  the  river.  He  was  in  the  hopes  of  finding  pilots  above 
and  also  some  schooners.  About  a  mile  from  the  mouth  of  the  river  the 
expedition  received  a  volley  of  musketry  from  a  bluff  on  the  left.  Cushing 
beached  his  boats  the  moment  he  was  fired  upon,  without  returning  the 
fire,  and  formed  his  men  about  200  yards  from  the  point  of  attack,  and 
gave  the  order:  "Forward — double  quick — charge!"  The  fearless  fellow 
never  stopped  to  consider  whether  he  was  charging  fifty  men  or  a  thousand. 
It  seemed  immaterial  to  him,  when  his  blood  was  up,  how  many  of  the 
enemy  faced  him;  and  his  men  inspired  by  his  intrepid  example,  followed 
him  without  hesitation. 
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The  army  defense  of  Suffolk,  \'irginia,  from  April  11  to  May 
4,  1863,  was  made  possible  by  the  co-operation  of  the  naval  forces 
under  command  of  Gushing,  aided  by  Lanison,  with  the  army 
forces  under  General  Getly.  and  prevented  General  Longstreet 
from  getting  in  the  rear  of  Suffolk  and  capturing  the  Federal 
Amiy  forces  there.  Gushing  with  indefatigable  energy  kept  the 
Confederates  from  crassing  the  Nansemond  River  and  reaching 
ihe  rear  of  the  defenses  of  Suffolk.  Gushing  commanded  a  squad- 
ron of  little  gun-boats  and  added  to  his  reputation  for  gallantry 
and  ability.  The  Department  warmly  commended  him  for  his 
work  on  the  Nansemond  in  general  and  particularly  for  his  move- 
ment on  land  to  Ghuckatuck  Village  where  he  routed  a  krge  Con- 
federate cavalry  force.  A  careful  study  of  the  correspondence  in 
Volume  8  of  the  Naval  War  Records  and  Volume  XVIII  of  The 
Army  War  Records,  relating  to  Siege  of  Suffolk,  shows  that 
Cushing,  then  under  twenty-one  years  of  age,  was  a  strategist  and 
a  commander  of  ability  and  cnurage. 

For  his  conspicuous  gallantry  in  this  desperate  series  of  fights 
and  elsewhere,  Lieutenant  I^ainson,  who  had  resigned  at  the  close 
of  the  war,  was  restored,  in  1895,  to  the  Navy  Register  as  a  lieu- 
tenant on  the  retired  list. 

A  small  portion  of  the  voluminous  correspondence  relating  to 
Cushing's  services  in  the  Siege  of  Suffolk  is  given  to  indicate  the 
hazardous  nature  of  that  campaign  and  the  extent  and  quality  of 
the  operations.  The  zealous,  efficient  and  cheerful  lads,  Gushing 
and  Lamson,  shoulder  to  slunddcr  here  (and  at  Fort  Fisher),  well 
deserved  the  praise  **  Well  done,  goo<l,  faithful  officers  I  '* 

Admiral  Porter  wrote  of  this  affair : 

Lieutenant  dishing  again,  on  this  occasion,  exhibited  those  high  qualities 
which  he  was  known  to  possess  in  so  remarkable  a  degree,  heing  in  a  fight 
of  some  kind  from  the  lime  the  expedition  came  in  sight  of  the  enemy 
until  the  latter  retreated.  The  enemy's  forces  were  under  the  command  of 
General  Longstreet,  a  brave  and  able  ofllcer.  who  with  10,000  men  on  the 
left  Lank  of  the  river  and  a  large  force  on  tlie  right  hank,  including  strong 
field  and  siege  batteries,  was  attempting  to  combine  his  forces  and  surround 
General  Peck  at  Suffolk.  It  was  Cushing  who  prevented  the  Confederates 
from  crossing  the  river,  and  kept  up  the  communication  with  the  Union 
troops.  The  enemy  were  given  no  rest  hy  tlie  flotilla.  They  were  fre- 
quently driven  from  their  rifle  pits,  hut  continually  returned  to  them  with 
indomitable  courage  whenever  the  lire  of  the  gunboats  slacked  for  a 
moment.  While  Cushing  was  operating  with  his  vessel,  he  also  kept 
pickets  on  shore  to  present  a  surprise,  and  a  party  of  these  men  captured 
16 
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tht  cngineer-in-chief  on  the  staff  of  the  Confederate  General  French  who 
had  come  down  near  the  K^mhoats  with  the  intention  of  locating  batteries. 
General  Peck  and  General  Getty  both  relied  very  much  on  the  aid  of  the 
Navy  in  rcpnlsing  the  Confirderate  attack  on  SuiTolk,  and  they  were  largely 
indebted  to  the  of?icers  and  men  of  the  vessels  for  the  hearty  co-operation 
which  they  afforded,  either  by  scattering  the  enemy  with  their  guns,  or 
carrying  the  batteries  on  shore  by  assault.  This  latter  work  was  done  on 
several  occasions  in  the  most  handsome  manner,  the  assaulting  party  being 
always  led  by  Lieutenant  Lamson.  General  Getty,  that  brave  old  soldier, 
who  never  failed  to  acknowledge  merit  when  it  came  under  his  notice,  was 
profuse  in  his  acknowledgments  of  Lieutenant  Lamson's  conduct.  It 
would  require  too  lonp  an  account  to  tell  the  whole  story  of  this  expedition, 
where  fighting  was  carried  on  from  the  12th  of  April  to  the  23d,  where 
ibc  sailors  took  their  share  of  the  (igliting  on  shore,  and  where  the  gun- 
boats, under  the  incessant  fire  of  the  enemy  were  nearly  knocked  to  pieces. 


U.  S.  Flagship  "  NfiNNESOTA."  Newport  News,  Va.,  April  12.  1863—4  a.  m. 
Sir:    Proceed  with   the   Barney  to  the  lower  Nansemond   to   assist  in 
repelling  the  enemy,  who  are  surrounding  Suffolk.     UTien  there,  act  at 
your  discretion.    I  want  to  see  you. 

Respectfully  yours, 

S.  P.  Lee, 
Actg.  Rear- Admiral,  Comdg.  North  Atlantic  Blockading  Squadron. 

tOEirTENAVT  W.    B.   Cl'SHINC,  U.   S.    NaVV. 

Commanding  U.  S.  S.  Commodore  Barney. 


U,  S.  S.  Commodore  Barney,  Nansemond  River,  April  t2,  1863. 

Sir:  I  am  at  anchor  just  below  the  obstructions.  I  have  been  up  to 
Suffolk  and  communicated  with  General  Peck  and  with  Lieutenant 
l-amson. 

There  are  two  points  in  (he  lower  Nansemond  where  the  enemy  would 
be  likely  to  cross.  I  am  now  off  one,  the  other  is  2  or  3  miles  lielow.  The 
rebels  have  a  pontmm  train,  and  can  easily  bridge  the  river  (if  not  closely 
watched)  in  the  night.  I  can  only  guard  this  position,  since  we  can  not 
run  with  the  Barney  after  dark. 

If,  as  senior  officer,  I  have  command  of  the  vessels  now  in  the  river, 
I  will  take  one  from  above  and  station  it  at  the  point  below  me,  mentioned 
by  General  Peck.  If  the  enemy  m:ike  a  fair  attack  in  front,  without  at- 
tempting to  cross  the  river,  am  I  at  liberty  to  lighten  my  vessel  so  as  to 
cross  the  har?  At  high  water  I  can  get  over  in  7  feet  water,  and  then  there 
is  deep  water  all  the  way  up. 

If  it  comes  to  a  fight,  it  will  be  a  hard  task  to  remain  at  anchor  within 
sound  of  rebel  cannon. 

I  am.  sir,  very  respectfully,  your  obedient  servant, 

\Vm.  B.  Cushinc, 
Lieutenant,   Commanding. 
AcnNC  Rear-Admiral  S.  P.  Lee. 

Commanding  North  Atlantic  Blockading  Squadron. 
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U.  S.  S.  **CoMMODOite  Barney,"  Nanscmond  River, 

April    13 — 4.20  p.   m. 

Sir:  I  send  a  boy  who  deserted  from  the  rebels  day  before  yesterday. 
He  has  been  closely  questioned  by  me,  and  1  am  far  from  satisfied  with 
his  story.  He  first  said  that  the  Confederates  took  him  from  PetiTi'biirg 
day  jjcfore  yesterday.  After  a  time  he  made  the  time  three  weeks.  First 
said  that  he  ran  away  5  miles  from  Suffolk;  next,  that  he  was  at  the  time 
only  2  miles  from  Pctersl)urg,  and  linally  that  he  ran  away  at  both  places. 
He  once  denied  that  he  had  l>ccn  near  Suffolk,  but  evidently  has.  1  cross- 
questioned  him  strictly,  and  thus  made  him  contradict  himself.  He  is  a 
smart  boy,  and  I  think  a  spy.  He  wants  to  ship,  but  T  do  not  want  him 
here,  for  he  would  desert  and  go  back  to  them  with  information  at  night 

The  Confederates  are  trying  without  doubt  to  surround  General  Peck. 
I  find  that  there  are  about  10.000  men  on  the  left  bank  of  the  river,  and 
these  are  probably  tlie  flanking  force.  The  rest  of  LonRstreet's  force  is  on 
the  right  bank,  in  rear  of  Suffolk.  I  understand  that  he  has  some  siege 
pieces  and  hea\'y  artillcrj'.  1  can  and  will  prevent  them  from  crossing  below 
the  barricade.  Some  of  the  Confederate  cavalry  was  in  sight  this  morning, 
and  women  and  children  came  down  to  us  for  protection.  I  have  seen  no 
point  on  this  river  that  can  be  called  a  good  artillery  position,  and  have 
no  doubt  that  out  light  boats  can  retain  command  of  the  Nansemond. 
General  Peck's  fortifications  are  of  the  strongest  description,  and  he  can 
repulse  any  force  of  the  enemy.  No  more  vessels  are  needed.  Lieutenant- 
Colonel  Kimball,  of  [he  Ninth  New  York  Zouaves,  was  shot  dead  by  General 
Corcoran  night  before  last.  I  shall  seize  all  the  boats  in  the  river  until 
the  enemy  advance  or  retreat.  1  may  be  wrong  in  my  opinion  of  this 
drummer  boy;  you  can  judge  belter  than  [. 

Very  respectfully,  your  obedient  servant, 
Wm.  B,  Cushing. 
Lieutenant,   Commanding. 
Acting  REAR-AnMift.<i.  S,  P.  Lee. 

Comdg.  North  Atlantic  Blockading  Squadron,  Newport  News.  Va. 
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U.  S.  S.  Fi-AGSHiP  *'  Minnesota."  Newport  News,  Va.,  April  ij.  1863. 

Sir:  Yours  of  tliis  date  received  this  evening.  I  am  highly  gratified 
with  your  opinion  that  you  can.  and  your  determination  that  you  will, 
prevent  the  enemy  fr<mi  crossing  the  Nansemond  IhtIow  the  Western 
Branch.  Tlie  width  of  the  river  there  allows  the  Bantfy  to  move  about  and 
fire,  which  will  greatly  favor  your  efforts ;  but  it  is  in  the  narrow,  crcck- 
likc  stream  above  the  Western  Branch  that  the  light  vessels  are  exposed 
to  the  lire  of  the  heldpieccs  and  musketo',  a"fl  whilst  I  place  confidence  in 
the  intelligence  of  lieutenant  Lamson  and  the  officers  and  crews  of  the 
Mount  li'tLshin^lim,  Sucf>f'ing  Stonrs,  Cohasset,  and  Alert.  I  do  not  think 
it  prudent  that  General  Peck  should  exclusively  rely  on  the  invulnerability 
of  these  vessrls  to  protect  hi*;  rear,  and  should  remove  all  his  artillery 
(as  he  appeared  to  have  dmie  liy  Lieutenant  Lamson's  letter)  which  he  had 
prc\'iously  provided   for  this  purpose. 
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It  is  very  flattering  to  have  the  Army  rely  upon  the  Navy,  but  where 
so  great  a  result  is  at  stake  it  is  proper  that  the  general  should  not  make 
the  mistakt'  of  forcKuing  those  judicious  auxiliary  measures  necessary  to 
secure  so  important  a  point  as  the  protection  of  his  rear.  I  expected 
Uentenant  Lamson  to  call  the  general's  attention  to  the  facts  of  the  case. 
I  shall  accept  your  opinion  that  the  boy  you  sent  this  evening  is  a  spy.  and 
shall  treat  him  as  a  prisoner  for  the  present.  Relying  on  your  opinion  of 
your  ability  to  keep  the  enemy  from  crossing  the  lower  Nansemond,  I 
revoke  my  order  to  call  the  Cohasset  from  above  to  assist,  and  shall  so 
apprise  Lieutenant  Lamson.  Respectfully  yours, 

ES.  P.  Lee. 
Acting   Rcar-Admiral, 
LiEtnxNANT  W.  B.  Ci;sHiNC,  U.  S.  Navy. 
Commanding  U.  S.  S.  Commodore  Barney.  Lower  Nanscmond  River. 
(A  copy  of  this  sent  to  Lieutenant  Lamson.) 


u.  s.  s. 


Commodore  Barney."  Nansemond  River, 

Virginia,  April  14  [1863]— 7,10  p.  m. 

Sir:  Tins  morning  the  vessels  from  above  came  down — the  Xfont  JVash- 
ington  disabled.  About  n.30  [a.]  m.  the  enemy  fired  on  us  with  seven 
pieces  of  artillery,  giving  us  a  cross  fire.  At  once  got  underway  and  went 
into  action,  silencing  the  enemy  in  an  hour.  At  about  i  p.  m.  the  rebels 
took  up  a  position  within  700  yards  of  the  Mount  IVashinglon,  which  was 
aground,  and  opened  on  us  with  both  arti!U-ry  and  sharpshooters.  I  kept 
close  to  the  disabled  steamer,  and  fought  the  enemy  until  high  water,  when 
I  ordered  the  Stef'f'ittg  Sloues  to  take  the  Mount  il'ashitigton  in  tow.  This 
was  done  under  a  heavy  fire.  At  5  p.  m.  I  had  the  satisfaction  of  silencing 
the  enemy's  battery.  My  loss  fonts  up  3  killed  and  7  wounded.  I  do  not 
know  as  yet  what  the  casualties  are  in  the  other  vessels.  I  have  eight 
raking  shots,  but  fortunately  my  engine  is  not  disabled.  1  can  assure  you 
that  the  Barney  and  her  crew  are  still  in  good  fighting  trim,  and  we  will 
beat  the  enemy  or  sink  at  our  post.  I  need  more  ammunition  for  ()-inch 
and  6-inch  gtms.  The  worst  of  the  wounded,  and  the  dead,  I  send  down 
to  the  Minnesota.  It  is  only  requisite  to  look  at  the  Mount  IVashington 
to  see  with  what  desperate  gallantry  Lieutenant  Lamson  fought  his  vessel, 
1  am  now  taking  in  coal  and  shall  anchor  for  the  night  where  we  have 
fought  all  day. 

I  am,  sir,  very  respectfully,  your  obedient  servant. 

Wm.  B.  Cushing. 
Lieutenant.  Commanding. 
AcTiKC  Rear-.Ai)miral  S.  p.  Lee. 

Commanding  North  Atlantic  IMockading  Squadron. 


Extract  of  a  Letter  from  Lieutenant  Cushing  to  His  Motheb. 

U.  S.  S.  "Commodore  B.\RNEy"  Naksemond  River, 

9  p.  m..  April  15.  1863. 
My  Dear  Mother:    Another  fight  and  another  victory!    Again  I  have 
passed  through  the  ordeal  of  fire  and  blood,  and  again  I  thank  God  for 
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being  safe  in  life  and  limb.  Suffolk  is  besieged  by  the  enemy,  thirty 
thou5and  strong,  and  contains  an  army  of  fifteen  thousand  to  defend  iL 
The  town  is  situated  on  (his  river,  and  its  water  communication  must  remain 
open  or  our  force  will  be  in  a  desperate  position.  Who  do  you  suppose  was 
selected  to  perform  the  dangerous  task  of  guarding  the  rear  and  preventing 
the  crossing  of  ten  thousand  of  the  flower  of  the  Southern  army?  Who 
but  your  son !  That  ex-midshipman,  cx-mastcr's  mate,  hair-brained,  scape- 
grace. Will  Gushing  t  Yes.  it  is  even  so,  I  am  senior  officer,  commanding 
in  the  Nansemond  River.  I  have  my  vessel  and  two  others  now.  I  had  two 
more,  but  they  were  disabled  in  action,  and  have  l)ecn  towed  to  Hampton 
Roads.  I  am  six  miles  from  the  city,  at  a  placed  called  Western  Branch,  the 
point  most  desired  by  the  enemy.  I  draw  too  much  water  to  go  up  further, 
but  send  my  light  boats  up  aliove.  Yesterday  morning,  as  they  were  on  their 
way  down,  they  encountered  a  battery  at  a  distance  of  three  hundred  yards, 
and  swarms  of  riflemen  in  the  bushes  on  the  banks.  A  sharp  action  ensued, 
in  which  two  of  the  boats  were  disabled,  and  but  one  left  uninjured,  but  the 
captain  of  her»  like  a  brave  fellow  as  he  is,  got  them  around  the  point  out  of 
range  and  we  managed  to  get  them  as  far  as  the  bar  here,  when  one,  the 
Mount  li'ashinglon.  got  aground.  The  rebels  soon  appeared  in  force,  bent 
upon  driving  us  and  crossing  the  river.  They  opened  with  artillery  from  two 
positions,  a  cross  fire,  and  their  seven  pieces  sent  a  hail  of  shot  and  shell 
around  us.  I  had  but  two  vessels  afloat,  but  I  silenced  their  fire  in  an  hour. 
In  a  short  time  they  again  went  into  action ;  this  time  unmasking  a  regularly 
constructed  baiterj*  not  five  hundred  yards  from  us,  and  so  situated  as  to 
rake  the  narrow  channel  completely.  It  was  impossible  to  get  our  disabled 
steamer  off  from  the  bar  until  high  water,  five  hours  ahead,  and  1  determined 
to  fight  on  the  spot  as  long  as  the  Barney  was  above  the  water.  I  sent  the 
light  steamer  down  to  guard  another  coveted  point,  and  was  soon  exchang- 
ing death  calls  with  the  enemy. 

Well,  it  was  a  hard  tight,  and  at  close  quarters  most  of  the  time ;  so  close 
that  their  infantry  riddled  the  two  vessels  with  bullets.  Crash.'  go  the  bulk- 
heads—a  rirtc  shell  was  exploded  on  our  deck,  tearing  flesh  and  woodwork- 
A  crash  like  thunder  is  our  reply — and  our  heavy  shell  makes  music  in  the 
air,  and  explodes  among  our  traitor  neighbors  with  a  dull  sullen  roar  of 
defiance.  Up  goes  the  battle  flag,  and  at  once  the  air  is  filled  with  the 
smoke  of  furious  battle,  and  the  ear  thrills  with  the  unceasing  shriek  and 
whistle  of  all  the  shell  and  rifle  holts  that  sinful  man  has  devised  to  murder 
his  fellow-creatures.  Crash!  Crash!  Splinters  are  flying  in  the  air;  great 
pools  of  blood  are  on  the  deck,  and  the  first  sharp  cry  of  wounded  men  in 
agony  rises  upon  the  soft  spring  air  The  d^ad  cannot  speak — but  there  they 
lie  motionless,  lifeless,  and  mangled,  who  a  moment  ago  smiled  on  the  old 
flag  that  floated  over  them*  and  fought  for  its  glory  and  its  honor. 
Sprinkle  ashes  over  the  slipper>*  deck — the  work  must  still  go  on.  The 
rifled  gun — my  best — is  disabled,-  for  three  shots  have  struck  it— the  muzile 
is  gone,  the  elevator  is  carried  away,  and  the  carriage  is  broken.  Steady, 
men.  steady!  Fill  up  the  places  of  the  killed  and  wounded — dnn'i  throw  a 
shot  away.  The  wheel  of  the  howitzer  is  torn  off  by  the  shell,  and  the 
gun  rendered  useless— never  mind !  Work  the  remaining  guns  wtth  a  tvilt 
— for  wc  can  and  must  be  victorious.    And  so  the  time  wore  away,  until 
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the  rising  river  promised  to  release  the  imprisoned  steamer,  when  I 
signaled  to  the  light  steamer  to  move  up  and  take  her  in  low.  This  duty 
was  gallantly  performed  and  the  old  Barney  remained  alone  under  the 
rebel  cannon. 

And  here  let  me  pause  to  give  credit  to  one  who  will  never  earn  more 
^ory  than  he  grasped  in  our  desperate  comhat  then.  Lieutenant  Lamson 
is  one  of  the  class  below  me.  and  commanded  the  disabled  steamer  ^foutl^ 
H''(uhiHgtott.  When  his  vessel  was  aground  on  the  bar  he  fought  her  with 
the  most  determined  and  desperate  courage.  Not  heeding  the  iron  storm 
that  was  fast  destroying  his  command,  he  answered  gun  for  gun  the  enemy's 
fire,  and  came  out  of  the  five  hours  fight  with  torn  planks  and  leaking 
timbers,  but  covered  with  glory.  I  fought  within  a  hundred  yards  of  him 
and  wc  are  sworn  friends  for  life.  Well  I  silenced  the  battery,  and 
anchored  at  night  where  I  had  fought  all  day.  at  my  post. 

My  vessel  is  riddled  with  cannon  halls  and  bullets,  and  I  have  lost  three 
killed  and  nine  wounded — four  of  ihem  mortally — men  who  lost  legs  and 
arms.  The  loss  on  the  other  vessels  is  proportitmately  severe.  I  am  no 
braggart,  but  I  challenge  the  world  to  furnish  a  more  determined  fight,  or 
a  victoo'  more  richly  earned.  The  enemy  shail  not  cross  here.  I  will  not 
give  way  one  inch.  Even  now  the  thickets  on  the  banks  are  alive  with  their 
sharpshooters;  and  as  I  write  the  quick  whirr  of  the  riflet  bullet  is  often 
heard,  sent  from  the  banks  five  hundred  yards  ahead,  in  the  vain  hope  of 
injuring  the  hated  Yankee.  A  yuod  providence  seems  to  watch  over  my 
fortunes,  though  T  do  not  deserve  its  protection.  1  may  go  into  action  again 
at  any  moment,  probably  to-morrow. 


p 


U.  S,  S.  "Commodore  Barney,"  Nansemond  River,  Western  Branch, 

April  17  (1863)—^  p.  m. 
Sir  :  At  high  water  this  morning  I  started  the  Alert,  Coeur  de  Lion,  and 
Teaser  up  the  river.  The  Aiert  passed  up  safely,  but  the  Teaser  and  Coeur 
de  Lion  grounded.  I  got  the  first  named  of  the  two  off  an  hour  or  two 
ago:  thcsccond  got  off  Ijcfore  noon  and  was  sent  up  the  river  this  evening. 
The  Teaser  has  in  some  way  disabled  the  engine,  and  T  am  forced  to  send 
her  down.  1  shall  order  the  Yankee  up  at  9  in  the  morning,  though  I  think 
it  dangerous  to  do  so.  since  she  cannot  be  guided  by  the  helm  when  in  the 
tnud.  We  will  lighten  her  as  much  as  possible,  and  if  she  goes  ashore 
under  the  fire  of  the  battery  I  will  protect  her  as  much  as  possible.  The 
primrose  cannot  go  up  in  any  event,  hut  is  of  the  greatest  importance 
below.  I  have  pickets  ashore  on  this  bluff,  in  order  that  I  may  not  be  sur- 
prised by  the  enemy,  and  in  order  that  my  officers  may  not  be  picked  oflf 
from  the  brush.  This  forenoon  two  of  my  men  captured  the  engineer- 
in-chicf  on  the  staff  of  the  rebel  Major  General  French.  He  came  down 
within  300  yards  of  the  boats  to  make  a  rcconnoissance,  no  doubt  intending 
to  locate  rifle  pits  and  batteries.  He  was  accompanied  by  a  citizen,  armed, 
who  made  his  escape.  Tlie  people  living  in  this  vicinity  aid  the  rebels  in 
every  way.  and  do  not  scruple  to  fire  at  our  men.  If  I  take  one  with  arms 
in  his  hands  trying  to  kill  my  men,  I  will  not  take  him  prisoner.  Please 
bear  in  mind  that  this  officer  was  captured  below  Western  Branch  Creek, 
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which  fact  goes  to  prove  that  General  French  is  on  duly  below  my  position 
in  fact,  I  am  Aware  thai  he  dined  with  his  staff  in  the  village  of  Chuckattick. 
some  distance  below,  and  from  the  shore  I  also  received  information  that 
a  brigade  is  located  3  miles  inshore  from  Sleepy  Hole,  and  that  they  are 
constructing  a  masked  battery  there.  I  have  sent  the  Yankee  and  Zouave 
there  to-night,  and  have  stationed  the  Primrose  at  Bush's  Point,  another 
dangerous  spot.  I  remain  in  my  old  position  with  this  vessel,  within  700 
yards  of  the  batteo'  and  rifle  pits.  The  Confederates  have  thrown  up  so 
much  earth  fronting  me  that  1  can  do  them  very  little  injury  by  my  lire. 
Their  three  guns  bear  on  a  point  in  the  channel  just  above  the  bar,  and 
seem  to  be  stationary.  1  judge  so  from  the  fact  that  they  did  not  fire  on 
the  Teaser  during  the  five  hours  that  she  lay  helpless  within  500  yards  of 
the  fort,  but  they  fired  on  the  Alert  just  as  she  reached  a  certain  point  not 
50  yards  from  the  Teaser,  and  also  on  the  Coeur  de  Lion  this  evening  when 
at  the  same  point,  and  when  they  passed  this  spot  the  firing  ceased,  though 
they  would  have  been  for  some  time  within  range  of  an  ordinary  battery. 
I  am  confident  that  these  arc  pieces  that  I  have  disabled  by  knocking  the 
carriages  in  pieces,  and  that  they  have  so  placed  ihcm  that  they  bear  on 
one  point,  and  have  wedged  them  in  that  position.  If  I  could  get  directly 
in  their  front  I  could  break  them  up  in  fifteen  minutes,  but  they  are  behind 
a  high  bank  of  earth  and  do  not  bear  on  me  at  all. 

1  am,  sir,  very  respectfully,  your  obedient  servant, 

Wm.  B.  Cusring, 
Lieutenant,  Commanding 
Acting  Rear- Admiral  S.  P.  Lee. 
Comdg.  North  Atlantic  Blockading  Squadron,  Newport  News. 


U.  S.  S.  **  Commodore  Barney,"  Nansemond  River,  Western  Branch. 

April  17  (1863) — 10  p.  m. 
Sir:  There  is  one  thing  that  1  neglected  to  sutc  in  my  dispatch  written 
an  hour  ago.  The  expedition  that  was  to  capture  the  rifle  pits  failed  in 
consequence  of  the  army  men  being  frightened  at  nothing.  TwQ.hundred 
men  were  landed  by  the  Stepping  Stones:  they  remained  ashore  five  min- 
utes and  saw  three  rebel  pickets  running  away,  which  so  frightened  them 
that  they  returned  without  firing  a  shot.  If  you  can  send  me  two  launches 
with  smoothlwrc  12-pounder  howitzers  or  others,  I  will  agree  to  capture 
the  battery  and  rifle  pils  on  the  bank  ahead  and  spike  the  guns.  As  the 
cannons  are  stationary,  but  few  men  arc  needed  in  their  works,  and  I  am 
confident  that  they  can  be  driven  out,  killed,  or  captured  by  a  close  attack 
with  launches  in  front  and  flank,  and  then  a  sudden  land  charge  with  about 
fifty  men.  Just  after  dark  would  be  my  time  for  attack,  when  the  few  men 
in  the  rifle  pits  cannot  pick  the  men  oflf  the  launches.  It  is  important  that 
these  guns  should  be  spiked,  since  every  steamer  going  up  has  to  pass  the 
point  on  which  they  bear,  and  some  must  get  disabled.  Their  position  is 
aiKh  that  the  few  rebels  there  could  not  get  assistance  in  time  to  repel  a 
ftuUden  and  vigorous  attack.  If  this  is  not  done  the  artillery  will  soon  be 
repaired  with  new  wheels  or  other  disabled  portions,  and  thus  their  force 
will  regain  several  rifled  pieces  that  cannot  now  be  used  in  the  field.    That 
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captured  engineer  officer,  whose  name  is  Rogers,  admits  that  the  cars  are 
running  on  the  railroad.  I  knew  tltat  I  coutd  not  be  mistaken.  ]  learn 
many  of  these  points  in  advance  of  the  army,  and  will  try  to  give  you  re- 
liable information.  I  shall  take  most  of  the  men  from  the  Teaser  before 
sending  her  down,  as  I  am  short-handed  in  consequence  of  deaths,  wounds, 
and  five  men  lent  to  Captain   Harris. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.    B.    CUSHINC, 

Lieutenant,   Commanding. 
Acting  Rear-Aomirai.  S.  P.  Lee, 

Comdg.  North  Atlantic  Blockading  Squadron,  Newport  News,  Va. 


(Telegram.) 

SiTFFOLK,  April  19,  1863 — 8  p.  m  (Received  11.30  p.  m.) 
General  Getty  landed  to-day  with  Lieutenant  Lamson,  300  men  and 
four  boat  howitzers  at  the  point  of  junction  with  Western  Branch  and 
Nansemond.  Captured  ftvc  pieces  of  artillery  and  161  rebel  prisoners, 
Forty-fourth  Alabama.  General  Getty  holds  the  place,  intends  to  fortify 
it.  Is  throwing  re-enforcements.  He  wants  assistance  of  the  gunboats 
for  the  present.     I  await   furllier  orders. 

Pierce  Croshv, 
[Fleet]    Captain. 
Acting  Rear-Admiral  S.  P.  Lee, 


Order  of  Acting  Rear-Admiral  Lee,  U.  S.  Navv,  to  Lieutenant  Gushing, 
U.  S.  Navv.  Regarding  Vessels  in  Upper  Nansemond. 

U.  S.  Flac;.shu'  "  Minnesoia."  Newi'okt  News.  Va., 

April  19,  ifi6j — 11.30  p.  m. 
Sir:  Captain  Crosby's  dispatch  from  Suffolk  informs  me  of  General 
Getty's  success.  Congratulate  the  general  for  me.  I  willingly  assist  him 
and  let  the  gunboats  remain.  He  is  of  the  right  sort.  I  think,  however, 
he  would  have  done  well  lo  have  shinned  over  to  his  own  side  for  the 
night,  as  it  is  dark,  unless  he  got  into  position  in  time  to  secure  himself. 
At  4  a.  m.  I  will  send  this  in  by  the  Philadelphia,.  Send  her  back  with  a 
report  of  the  situation  and  your  wants,  if  any.  If  practicable  send  me  the 
Cohasset  in  the  morning  and  let  the  Zouave  take  her  place.  If  wc  hold 
the  batteo*  this  can  easily  be  done.     I   require  a  tug. 

Respectfully  yours, 

S.  P.  Lee. 
Acting  Rear-Admiral. 
Lieutenant  W.  B.  Gushing,  U,  S.  Navy. 
Comdg.  Commodore  Barney,  Nansemond  River. 


U.  S.  Flagship  '*  Minnesota,"  Newport  News.  Va..  April  20,  1863. 
Well  done,  good,   faithful  officers!     The  flotilla  need  not  return  to  the 
nppcr  Nansemond  (the  enemy  being  in  retreat,  as  reported  by  Lieutenant 
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Cu&hing),  except  the  Striping  Stones.  Slie  may  resume  her  usual  posi- 
tion in  !hc  river.  Lieutenant  Lamson  may  return  when  he  sees  fit.  Mail 
is  closing.     In  great  haste. 

S.  P.  Ue, 
Acting  Rcar-AdmiraL, 
T-revTEKAHTS   CusHiNG   and   Lamsoh. 


V.  S,  S.  "Commodore  Bar.vey/'  Western  Brakch  Navsemond  River, 

April  20  <  1863)— 8  a.  m. 

Sib:  Another  battery,  heavier  than  the  first,  has  been  unmasked  by  the 
enemy.  I  engaged  it  ycMerday.  until  I  was  taken  in  the  flank  at  dose 
quarter;;  by  a  sharp  fire  of  musketry  across  our  decks.  I  drove  them  from 
the  woods  and  again  engaged  the  battery  while  our  force  was  in  sight 
taking  the  fort.  My  loss  was  one  man  mortally  wounded,  who  died  last 
night,  and  whose  Iwdy  1  send  to  the  Philadelphia.  This  vessel  was  struck 
but  once  (in  the  hull)  hy  shell,  though  they  burst  all  around  at  a  distance  of 
20  yards  either  side.  Unlike  their  firing  of  the  14th.  their  shell  now  burst 
with  great  precision.  Tlie  pieces  in  this  battery  are  all  rifled,  as  were  those 
on  the  captured  point  on  the  day  we  engaged  iL  One  is  a  50  or  100  pounder 
rifled,  and  the  others  arc  from  20$  to  I3s.  It  is  so  masked  that  t  have 
only  their  smoke  to  fire  at.  1  engage  it  to-day  at  12  m..  and  if  I  do  not  get 
a  shot  in  my  exposed  magazine  shall  hope  to  silence  it  before  night.  1  shall 
extend  your  congratulations  to  Lieutenant  Lamson  (as  well  as  General 
Getty),  lo  whom  all  the  credit  is  due  for  yesterday's  gallant  exploit — the 
capture  of  the  battery  in  our  front. 

I  am.  sir,  very  respectfully,  your  obedient  servant. 

Wm.    B.    CCSUING. 
Lieutenant,  Commanding. 
Kmsc,  ReA»-Aomiral  S.  P.  Lee. 

Commanding  North  Atlantic  Blockading  Squadron. 
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U.  S.  S.  "Commodore  Barney,'*  NANSExco.vn  River.  Western  Branch, 

April  21.  i86j— 1.35  a-  w. 
Sir:  When  I  said  yesterday  that  the  enemy  had  withdrawn  from  our] 
front  I  intended  to  convey  the  idea  that  the  battery  that  I  was  going  to 
engage  had  been  abandoned  during  the  night.  1  might  have  added  that  ! 
had  every  reason  to  believe  that  the  whole  rcM  army  is  in  retreat.  My 
opinion  coincided  with  that  of  General  Getty.  I.^st  night  our  troops 
evacuated  the  fort  in  my  front  by  order  of  General  Peck.  T  protested 
against  an  act  that  would  c1o.sc  the  river  if  the  enemy  were  in  earnest; 
but  the  rebel  pickets  now  hold  it.  Our  land  force  fortified  it  strongly  in 
the  rear  and  left  their  works  for  the  rebels  lo  use.  1  do  not  see  how  such 
a  movement  can  he  justified.  You  are  mistaken  in  believing  llie  captured 
guns  to  yyt  the  oneii  used  against  us  on  the  T4lh.  They  (those  used  then) 
were  rifled  giins,  and  we  have  some  of  their  shell  on  board.  We  disabled 
that  ballerv  and  it  was  replaced  by  this.     1  confess  that  when  \  looked 
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»?w  works  and  saw  their  great  strength  I  was  astonished  that  we  silenced 
ihem  on  that  day.    I  think  that  active  work  is  nearly  over  in  this  quarter. 
I  am,  sir,  very  respectfully,  your  obedient  ?;ervant, 

\Vm.  B.  Gushing, 
Lieutenant.  Commanding. 
[NG  Re.sh-Admibal  S.  p.  Lee. 
Commanding  North  Atlantic  Blockading  Squadron. 
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S.   S.  "Commodore  Barnev."   Sleepy   Hole,  Naksemond  River, 

April  23,   1863 — 12  a.  m. 

Sir:    I  have  the  honor  to  report  that  on  tlie  21st  I  received  information 

Irom  Captain  Harris,  of  the  Slepping  Stones,  then  anchored  at  this  station, 

t  a  lioat's  crew  of  five  men  had  t)een  killed  or  captured  by  the  enemy 

dtr   the   following  named  circumstances:    At    11   a.   m.   on  that  day  a 

hitc  handkerchief  was  waved  on   the  rebel  shore  by  a  man  dressed  in 

izen's  clothes,  and  thinking  the  person  to  be  a  Mr.  Wilson,  and  wishing 

gain  information  as  to  the  state  of  the  coimtry.  Captain  Harris  sent  in 

boat  containing  five  men  to  bring  him  off.    As  soon  as  the  l)oat  reached 

c  beach  it  was  fired  upon  by  persons  concealed   in  the  brush.     The  fire 

s   returned   from  the  boat  and   the  Sicppin^  Stones  opened   from  her 

owitrers.      Upon    learning   of   this   treacherous    act,    I    determined    to    so 

nish  it  that  we  should  not  suffer  so  in  future.     On  the  morning  of  the 

I  wc  moved  down  from  Western  Branch  with  the  Yankee  in  company 

and  anchored  near  the  Stepping  Stones.     I  at  once  proceeded  to  organize 

boat  expedition,  and  at  145  p.  m.  seven  boats  left  the  side  of  the  Barney, 

fo  belonging  to  that  vessel,  three  from  the  Yankee,  and  two  from  the 

'tit  End   (army  boat).     The  crews  were  made  up  of  details  from  the 

veral  vessels  present  and  numbered  about  ninety  men.    We  pulled  in  boats 

line   abreast   and   covered   by   the    fire  of   the   boats,   and    landed   the 

en  and  one  12-pounder  howitzer.     The  boat  sent  in  the  day  before  was 

iired,   together   with   four  muskets  and  the  dead  body  of   Rietchurch, 

man  of  Mintiesota. 

Leaving  a  party  to  guard  the  boats,  I   advanced  and.  throwing  out  a 

ne  of  skirmishers  in  front,  bunied  three  houses,  with  barns,  etc.,  owned 

by  men  who  had  given  active  service  to  the  rebel  cause  while  wearing  the 

rcss  of  private  citizens.    All  the  buildings  were  on  the  point  of  land  from 

hich  the  enemy  fired  on  the  2TSI. 

As  soon  as  this  was  done  our  force  advanced  on  Chuchatuck  village, 
3  miles  distant,  at  which  point  joo  cavalry  were  said  to  be  posted.  We 
came  upon  their  pickets  about  a  mile  and  a  half  from  the  town  and  drove 
them  in.  and,  having  secured  a  mule  cart,  toggled  the  trail  rope  of  the 
witzer  to  the  rear  and  went  forward  at  a  double-quick.  My  object  was, 
possible,  to  re-capture  our  men  and  to  punish  the  rebels  for  their 
wardly  conduct.  Two  other  squads  of  their  pickets  were  driven  in.  and 
at  4.30  we  entered  the  town.  Suddenly  a  party  of  cavalry,  numbering  about 
forty  men.  appeared  some  200  yards  in  our  front,  coming  down  the  street 
at  a  saber  charge.  The  howitzer  was  at  once  unlimbered  and  discharged, 
and  my  men  opened  with  musketry.     ."Vt  this  the  mules  became  frightened 
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Gushing),  except  the  Stepping  Stones.  She  may  resume  her  usual  posi- 
tion in  the  river.  Lieutenant  Lamson  may  return  when  he  sees  fit.  Mail 
is  closing.     In  great  haste. 

S.  P.  Lee. 
Acting  Rear-AdmiraL 
Lieutenants  Gushing  and  Lamson. 


U.  S.  §.  "GoMMOtXHiE  Barney/'  Western  Branch  Nansemond  River, 

April  20  (1863)— 8  a.  m. 

Sir  :  Another  battery,  heavier  than  the  first,  has  been  unmasked  by  the 
enemy.  I  engaged  it  yesterday,  until  I  was  taken  in  the  flank  at  close 
quarters  by  a  sharp  fire  of  musketry  across  our  decks.  I  drove  them  from 
the  woods  and  again  engaged  the  battery  while  our  force  was  in  sight 
taking  the  fort.  My  loss  was  one  man  mortally  wounded,  who  died  last 
night,  and  whose  body  I  send  to  the  Philadelphia.  This  vessel  was  strtKk 
but  once  (in  the  hull)  by  shell,  though  they  burst  all  around  at  a  distance  of 
20  yards  either  side.  Unlike  their  firing  of  the  t4th,  their  shell  now  burst 
with  great  precision.  The  pieces  in  this  battery  are  all  rifled,  as  were  those 
on  the  captured  point  on  the  day  we  engaged  it.  One  is  a  50  or  100  pounder 
rifled,  and  the  others  are  from  20s  to  12s.  It  is  so  masked  that  I  have 
only  their  smoke  to  fire  at.  I  engage  it  to-day  at  X2  m.,  and  if  I  do  not  get 
a  shot  in  my  exposed  magazine  shall  hope  to  silence  it  before  night.  I  shall 
extend  your  congratulations  to  Lieutenant  Lamson  (as  well  as  (general 
Getty),  to  whom  all  the  credit  is  due  for  yesterday's  gallant  exploit — the 
capture  of  the  battery  in  our  front. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

Wm.  B.  Gushing, 
Lieutenant,  Commanding. 
Acting  Rear- Admiral  S.  P.  Lee, 

Commanding  North  Atlantic  Blockading  Squadron. 


U.  S.  S.  "Commodore  Barney,"  Nansemond  River.  Western  Branch. 

April  21,  1863— 1.35  a.  m. 
Sir:  When  I  said  yesterday  that  the  enemy  had  withdrawn  from  our 
front  I  intended  to  convey  the  idea  that  the  battery  that  I  was  going  to 
engage  had  been  abandoned  during  the  night.  I  might  have  added  that  I 
had  every  reason  to  believe  that  the  whole  rel>el  army  is  in  retreat.  My 
opinion  coincided  with  that  of  General  Getty.  Last  night  our  troops 
evacuated  the  fort  in  my  front  by  ordi-r  of  General  Peck.  T  protested 
against  an  act  that  would  close  the  river  if  the  enemy  were  in  earnest; 
but  the  rebel  pickets  now  hold  it.  Our  land  force  fortified  it  strongly  in 
the  rear  and  left  their  works  for  the  rebels  to  use.  I  do  not  sec  how  such 
a  movement  can  he  justified.  Voti  arc  mistaki-n  in  believing  the  captured 
guns  to  ho  the  ones  used  against  us  on  the  14th.  They  (those  used  then) 
were  rifled  jruns.  and  we  have  some  of  their  shell  on  board.  Wc  disabled 
that  battery  and  it  was  replaced  by  this.     I  confess  that  when  I  looked  at 


William  Barker  Cusiiing. 


451 


the  works  an<l  saw  their  great  strength  I  was  afitonished  that  we  silenced 
Ihem  on  that  day.    I  think  that  active  work  is  nearly  over  in  this  quarter. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

Wm.  B.  Gushing, 
Lieutenant^  Conunanding. 
Acnxc  RrAR-AnMiBAi,  S.  P.  Lee, 

Commanding  North  Atlantic  Blockading  Squadron. 


U.  S.   S.  "Commodore   Barney,"   Sleepy   Hole,  Nansemond  River. 

April  aj,   1863 — 12  a.  m. 

Sir:  1  have  the  honor  to  report  that  on  the  21st  I  received  information 
from  Captain  Harris,  of  the  Stepping  Stones,  then  anchored  at  this  station, 
that  a  boat's  crew  of  five  men  had  been  killed  or  captured  by  the  enemy 
under  the  following  named  circumstances:  At  11  a.  m.  on  that  day  a 
white  handkerchief  was  waved  on  the  rebel  shore  by  a  man  dressed  in 
citizen's  clothes,  and  thinking  the  person  to  be  a  Mr.  Wilson,  and  wishing 
to  gain  information  as  to  the  state  of  the  country,  Captain  Harris  sent  in 
a  boat  containing  five  men  to  bring  him  off.  As  soon  as  the  boat  reached 
the  beach  it  was  fired  upon  by  persons  concealed  in  the  brush.  The  lire 
was  returned  from  the  lioat  and  the  Stcftpinj;^  Stones  opened  from  her 
howitzers.  I'pon  learniuK  oi  this  treacherous  act,  I  determined  to  so 
punish  it  that  we  i^hoitld  not  snflfer  so  in  future.  On  the  morning  of  the 
22d  we  moved  down  from  Western  Branch  with  the  Yankee  in  company 
and  anchored  near  the  Stepping  Stones.  I  at  once  proceeded  to  organize 
a  boat  expedition,  and  at  14s  P-  ni.  seven  boats  left  the  side  of  the  Barney, 
two  belonging  to  that  vessel,  three  from  the  Yankee,  and  two  from  the 
JVest  End  (army  boat).  The  crews  were  made  up  of  dc^tails  from  the 
several  vessels  present  and  numbered  about  ninety  men.  We  pulled  in  boats 
in  line  abreast  and  covered  by  the  fire  of  the  boats,  and  landed  the 
men  and  one  12-poimder  howitzer.  The  boat  sent  in  the  day  before  was 
secured,  together  with  four  muskets  and  the  dead  body  of  Rietchurch, 
seaman  ni  Minnesota. 

Leaving  a  party  to  guard  the  boats,  I  advanced  and,  throwing  out  a 
line  of  skirmishers  in  front,  burned  three  houses,  with  barns,  etc.,  owned 
by  men  who  had  given  active  service  to  (he  rebel  cause  while  wearing  the 
dress  of  private  citizens.  .Ml  the  buildings  were  on  the  pdint  of  land  from 
which  the  enemy  fired  on  the  2lsL 

As  soon  as  this  was  done  our  force  advanced  on  Chuchatuck  village, 
3  miles  distant,  at  which  point  .^oo  cavalry  were  said  to  he  posted.  We 
came  upon  their  pickets  about  a  mile  and  a  half  from  the  town  and  drove 
them  in,  and.  having  secured  a  mule  cart,  toggled  the  trail  rope  of  the 
howitzer  to  the  rear  and  went  forward  a!  a  double-quick.  My  object  was, 
if  possible,  to  re-capture  our  men  arid  to  punish  the  rebels  for  their 
cowardly  conduct.  Two  other  squads  of  their  pickets  were  driven  in,  and 
at  4.30  we  entered  the  town.  Suddenly  a  parly  of  cavalry,  numbering  about 
forty  men.  appeared  some  200  yards  in  our  front,  coming  down  the  street 
at  a  saber  charge.  The  howitzer  was  at  once  unlimbcred  and  discharged. 
and  my  men  opened  with  musketry.    At  this  the  mules  became  frightened 
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Cu&hing).  except  the  Stepping  Stones.  She  may  resume  her  usual  posi- 
tion in  the  river.  Lieutenant  Lamson  may  return  wlicn  he  sees  fit  Mail 
is  closing.     In  great  haste. 

S.  P.  Lee, 
Acting  Rcar-AdmiraL 
Liet*TKKAMTS   CusHiNG  and   Lamson. 


U.  S.  S.  "Commodore  Barxey."  Western  Branch  Nansemond  River, 

April  20  (1863)— 8  a.  m. 

Sir:  Another  battery,  heavier  than  the  first,  has  been  unmasked  by  the 
enemy.  I  engaged  it  yesterday,  tmtil  I  wa.s  taken  in  the  flank  at  close 
quarters  by  a  sharp  fire  of  musketry  across  our  decks.  I  drove  them  from 
the  woods  and  again  engaged  the  battery  while  our  force  was  in  sight 
taking  the  fort.  My  loss  was  one  man  mortally  wounded,  who  died  last 
night,  and  whose  body  I  send  to  the  Philadelphia.  This  vessel  was  struck 
but  once  (in  the  hull)  by  shell,  though  they  burst  all  around  at  a  distance  of 
20  yards  either  side.  Unlike  their  firing  of  the  14th.  their  shell  now  burst 
with  great  precision.  Tlic  pieces  in  this  battery  are  all  rifled,  as  were  those 
on  the  captured  point  on  the  day  we  engaged  it.  One  is  a  50  or  100  pounder 
rifled,  and  the  others  are  from  20s  to  12s.  It  is  so  masked  that  I  have 
only  their  smoke  to  fire  at.  I  engage  it  to-day  at  12  m.,  and  if  I  do  not  get 
a  shot  in  my  exposed  magazine  shall  hope  to  silence  it  before  night.  I  shall 
extend  your  congratulations  to  Lieutenant  Lamson  (as  well  as  General 
Getty),  to  whom  all  the  credit  is  due  for  yesterday's  gallant  exploit — the 
capture  of  the  battery  in  our  front. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

Wm.  B.  Cushisc. 
Lieutenant,  Commanding. 
Acnyc  Reas-Admiral  S.  P.  Lee, 

Commanding  North  Atlantic  Blockading  Squadron. 
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U.  S.  S.  "CoMMOUOBE  Barney,"  Nansemond  River.  Western  Branch, 

.\pril  21,  1863 — 1.35  a.  m- 
Sir:  When  I  said  yesterday  that  the  enemy  had  withdrauii  from  our 
front  I  intended  to  convey  the  idea  that  the  battery  llial  I  was  going  to 
engage  had  been  abandoned  during  the  night.  I  might  have  added  that  I 
had  every  reason  to  believe  that  the  whole  rebel  army  is  in  retreat.  My 
opinion  coincided  with  that  of  General  Getty.  I-ast  night  our  troops 
e\*acuated  the  fort  in  my  front  by  order  of  General  Peck.  I  protested 
against  an  act  that  would  close  the  river  if  the  enemy  were  in  earnest; 
but  the  rebel  pickets  now  hold  it.  Our  land  force  fortified  it  strongly  in 
the  rear  and  left  their  works  for  the  rebels  to  use.  T  do  not  sec  how  such 
a  movement  can  be  justified.  You  are  mistaken  in  believing  the  captured 
guns  to  be  the  ones  used  against  us  on  the  14th.  They  (those  used  then) 
were  rifled  guns,  and  we  have  some  of  their  shell  on  board  We  disabled 
Ihat  battery  and  it  was  replaced  by  this.    I  confess  that  when  I  looked  at 
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fhe  wnrks  and  saw  their  ^reat  strength  I  was  astonislied  that  we  silenced 
them  on  that  day.    I  think  that  active  work  is  nearly  over  in  this  quarter. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

Wm,  B.  Cashing, 
Lieutenant,  Commanding. 
Acrmr  REAR-AnMiRAL  S.  P.  Lfe, 

Commanding  North  Atlantic  Blockading  Squadron. 


U.  S.   S.  "Commodore  Barney,"   Sleepy   Hole,  Nansemond  Rivex, 

April  23,   1863 — 12  a.  m. 

Sir:  I  have  the  honor  to  report  that  on  the  2(st  I  received  information 
from  Captain  Harris,  of  the  Stepping  Stones,  then  anchored  at  this  station, 
that  a  boat's-  crew  of  five  men  had  been  killed  or  captured  by  the  enemy 
under  the  following  named  circumstances:  At  li  a.  m.  on  that  day  a 
white  handkerchief  was  waved  on  the  rebel  shore  by  a  man  dressed  in 
citizen's  clothes,  and  thinking  the  person  to  be  a  Mr.  Wilson,  and  wishing 
to  gain  information  as  to  the  state  of  the  country,  Captain  Harris  sent  in 
a  boat  containing  five  men  to  bring  him  off.  As  soon  as  the  boat  reached 
the  beach  it  was  fired  upon  by  persons  concealed  in  the  brush.  The  fire 
was  returned  from  the  boat  and  the  Stepping  Stnnes  opened  from  her 
howitzers.  Upon  learning  of  this  treacherous  act,  1  determined  to  so 
punish  it  that  we  should  not  suffer  so  in  future.  On  the  morning  of  the 
22d  we  moved  down  from  Western  Branch  with  the  Yankee  in  company 
and  anchored  near  the  Stepping  Stones.  I  at  once  proceeded  to  organize 
a  boat  expedition,  and  at  1.45  p.  m.  seven  boats  left  the  side  of  the  Barney, 
two  belonging  to  that  vessel,  three  from  the  Yankee,  and  two  from  the 
IVest  End  (army  boat).  The  crows  were  made  up  of  details  from  the 
several  vessels  present  and  numbered  about  ninety  men.  We  pulled  in  boats 
in  line  abreast  and  covered  by  the  fire  of  the  boats,  and  landed  the 
men  and  one  i2-pounder  howitzer.  The  boat  sent  in  the  day  before  was 
secured,  together  with  four  muskets  and  the  dead  body  of  Rietchurch, 
seaman  of  Minnesota. 

Leaving  a  party  to  guard  the  boats,  I  advanced  and,  throwing  out  a 
line  of  skirmishers  in  front,  burned  three  houses,  with  barns,  etc.,  owned 
by  men  who  had  given  active  service  to  the  rebel  cause  while  wearing  the 
drcsf  of  private  citizens.  All  the  buildings  were  on  the  point  of  land  from 
which  the  enemy  fired  on  the  2!st. 

As  soon  as  this  was  done  our  force  advanced  on  Chuchatuck  village, 
3  miles  distant,  at  which  point  400  cavalry  were  said  to  bo  posted.  We 
came  upon  their  pickets  about  a  mile  and  a  half  from  the  town  and  drove 
them  in.  and,  having  secured  a  mule  cart,  toggled  the  trail  rope  of  the 
howitzer  to  the  rear  and  went  forward  at  a  double-quick.  My  object  was, 
if  possible,  to  re-capture  our  men  and  to  punish  the  rebels  for  their 
cowardly  conduct.  Two  other  squads  of  their  pickets  were  driven  in»  and 
at  4.30  we  entered  the  town.  Suddenly  a  party  of  cavalry,  nunibcring  about 
forty  men,  appeared  some  200  yards  in  our  front,  coming  down  the  street 
at  a  saber  charge.  The  howitzer  was  at  once  unlimbcred  and  discharged, 
and  my  men  opened  with  musketry.    At  this  the  mules  became  frightened 
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and  charged  directly  into  the  rebel  ranks,  taking  with  them  the  most  ot 
our  bowitrer  ammimition.  A*  soon  as  the  gun  was  discharged  our  sailors 
went  forward  with  a  cheer,  drove  the  enemy,  and  repossessed  themselves 
of  the  cart  and  ammunition. 

The  rebels  retreated  with  ihc  loss  of  two  killed  and  three  horses,  fully 
equipped,  captured;  also  six  cavalry  pistols.  We  remained  masters  of  the 
town.  Finding  that  the  captured  sailors  had  been  taken  to  the  Confederate 
headquarters  across  Reed's  Ferry,  I  started  for  the  river  at  5.15  p.  m.  and 
reached  the  boats  safely  at  7,  having  a  slight  skirmish  by  the  way.  I  lost 
one  man  killed  in  the  cavalry  charge  (Daniel  Conlow.  landman),  who.  being 
slightly  in  advance,  fired  right  in  the  face  of  the  advancing  force  and  was 
shot  in  two  places.  I  send  his  body  by  the  Coeur  dc  Linn,  as  also  the 
corpse  of  the  man  killed  on  the  21st.  This  has  been  a  most  important  rc- 
connoissance,  and  has,  T  think,  demonstrated  that  the  rebels  are  not  in 
strong  force  near  Suffolk.  I  shall  communicate  the  result  to  General  Peck 
at  once.  Acting  Master's  Matt-,  James  Birtwistlc,  of  the  Minnesota,  be- 
haved as  usual  with  the  coolest  bravery  in  working  the  howitzer,  and  cer- 
tainly deserves  promotion  if  gallantry  and  strict  attention  to  duty  merit 
such  reward.  Acting  Knsign  William  Hunter  had  charge  of  the  advance 
guard,  and  did  his  whole  duly.  Acting  Master's  Mate  G.  M.  Lawrence, 
of  the  Stef>f>ing  Stones,  acting  as  guide,  and  may  justly  claim  great  credit 
for  his  share  in  the  expedition.  Master's  Mate  Aspinwall  took  charge  of 
the  boats,  and  took  all  citizens  near  prisoners,  in  order  that  no  information 
of  our  movemcnt;i  might  he  taken  to  the  enemy.  Acting  Master's  Mate 
Borden,  from  the  Yankee,  t(x>k  charge  of  the  main  body  under  myself, 
and  did  his  duty.  When  1  entered  the  town  I  had  with  me  about  half  of  the 
men,  as  I  had  to  leave  a  force  at  the  crossroads  to  protect  my  rear.  I 
cannot  refrain  from  drawing  a  contrast  between  the  conduct  of  the  sailors, 
who  Iwhaved  most  nobly,  with  that  of  the  fifteen  soldiers  from  the  li'est 
End,  whom  I  was  obliged  to  threaten  in  order  to  make  them  do  their  duty, 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.    B,   Gushing. 
Lieutenant  and  Senior  Officer  in  Nan«emond. 
ArriNc  Rear-Admirm.  S.  P.  Lee. 

Comdg.  North  Atlantic  Blockading  Squadron,  Newport  News,  Va. 


Navy  Department,  April  24,  1863. 

Sir:  I  have  received  your  despatch  No.  448,  with  ihe  enclosures.  The 
course  pursued  by  you.  as  disclosed  by  yonr  orders  to  Lieutenants  Cushing 
and  Lamson  and  your  correspondence  with  Major-Gencral  Dix,  was  judi- 
cious and  is  approved  by  the  Department. 

Great  credit  is  due  Lieutenants  Cushing  and  Lamson  and  their  com- 
mands for  the  courage,  skill,  and  encrg>-  displayed  by  them  and  their 
officers  and  men  in  an  emergency  requiring  the  exercise  of  undaunted 
bravery  and  resolution.  The  navai  forces  have  well  sustained  them- 
selves in  the  tr>'ing  circumstances  in  which  they  have  been  placed  and 
borne  themselves  in  a  manner  deserving  commendation.  It  is  to  be  re- 
gretted that  the  battery  which  they  captured,  and  which  was  the  key  of  the 
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position  above,  should  have  been  abandoned,  unless  under  compulsory 
ncccssitT.  You  have  even-  reason  to  be  satisfied  with  your  own  course, 
and  aho  with  that  portion  of  your  command  which  participated  in  these 
conflicts  and  so   faithfully  executed  yoiir  orders. 

Very  respectfully,  etc.. 

GiDcsnK  Welles, 
Secretary  of  the  Navy. 
isr,  Rcar-Admirai,  S.  P.  Lee, 
Comdg.  North  Atlantic  Blockading  Squadron,  Old  Point  Comfort 


U.  S.  Flagship  "  Minnesota."  off  Newport  News,  Va., 

April    25.    1863. 

Sir.  T  beg  leave  to  enclose  for  the  information  of  the  Department  certi- 
fied copies  of  the  several  reports  by  Lieutenants  W.  B.  Gushing  and  R.  H. 
Lamson  respecting  our  operations  in  the  lower  and  upper  Nanscmond 
during  the  recent  demonstration  of  the  enrtny  against  Suffolk. 

The  Department  will  perceive  on  perusal  of  these  interesting  narratives 
that  these  ynung  officers,  in  the  extremely  diRicnlt  and  hazardous  positions 
in  which  they  have  been  placed,  have  exhibited  remarkable  zeal,  courage, 
and  discretion,  and  that  the  officers  and  men  under  their  command  have 
faithfully  and  gallantly  supported  them. 

I  hope  the  Department  will  also  especially  notice  Lieutenant  Cushing's 
(^llantr>-  and  enterprise  in  condnning  an  important  armed  reconnoissance 
with  ninety  men  from  the  gunboats  and  a  12-pounder  howitzer.  3  miles 
into  the  enemy's  country  to  Chuckatuck  village,  where  a  force  of  cavalry 
was  put  to  flight  and  a  safe  return  to  the  gunboats  effected  after  a  brief 
occupation  of  the  town. 

I  have  the  honor  to  be.  sir,  very  respectfully  yours. 

S.  P.  Lee. 
Actg.  Rear-Admiral,  Comdg.  North  Atlantic  Blockading  Squadron. 
Hon.  Gideon  Welles. 

Secretary  of  the  Navy,  Washington.  D.  C. 


Navv  Department,  May  4,  1S63. 

Sir:  Your  gallantry  and  meritorious  services  during  the  recent  demon- 
stration of  the  enemy  upon  the  Nansemond  and  in  co-operating  with  the 
army  are  entitled  to  the  especial  notice  and  commendation  of  the  Depart- 
ment. Your  conduct  on  this  occasion  adds  additiotial  luster  to  the  character 
you  have  already  established  for  valor  in  the  face  of  the  enemy. 

The  energy  and  ability  displayed  by  yourself  and  the  officers  and  men 
nnder  your  command  in  ihe  defense  of  the  the  lower  Nanscmond  are  most 
creditable  and  are  appreciated  by  the  Department. 

The  Department  desires  to  express  to  you  more  especially  its  admira- 
tion of  your  gallantry  and  enterprise  in  conducting  an  important  armed 
rcconnoisance  with  a  party  from  the  gunboats  some  miles  into  the  enemy's 
country  to  the  village  of  Chuckatuck  and  putting  to  flight  a  body  of  rebel 
cavalry  and  safely  returning  to  your  vessel. 
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Accept  my  congratulations  for  yourself  and  the  officers  and  men  that 
were  unclcr  your  conunatid. 

Very  respectfully,  etc., 

Gideon  Welles. 
Secretary  of  the  Na%'y. 
Lieutenant  W.  B.  Cushinc,  U.  S.  Navv. 
Commanding  U.  S.  S.  Commodore  Barney,  Old  Point  Comfort 


Suffolk.  Va..  May  5,  1863, 

Colonel:  ...  On  the  14th  Lieutenant  Cushing,  U.  S.  Navy,  was  hotly 
engaged  for  several  hours  with  a  large  force  at  the  mouth  of  the  Western 
Branch.  His  loss  was  severe,  but  the  enemy  suffered  much  and  had  some 
artillery  dismounted.  The  enemy  opened  a  JO-^un  battery  near  the  Norflect 
house  for  the  purpose  of  destroying  the  gunboats  and  of  covering  a  cross- 
ing. Lieutenant  Lamson.  with  the  Mount  Washm&ion,  Wtst  End.  and 
Supping  Stonts,  engaged  the  battery  for  some  hours  in  the  most  gallant 
manner,  but  was  compelled  to  drop  down  to  the  Western  Branch.  The 
Mount  Washington,  completely  riddled  and  disabled,  grounded,  as  did  the 
West  End,  and  both  were  lowed  off  by  the  Stepping  Stones.  The  rudder 
of  the  Alert  was  broken. 

General  French's  engineer  was  taken  prisoner  by  Lieutenant  Cushing's 
pickets.  He  was  laying  out  works  and  had  a  map  of  Suffolk,  which  he 
tore   to   pieces. 

On  the  18th  the  enemy  was  very  active  in  throwing  up  new  batteries 
and  rifle  pits  along  the  river.  A  heavy  one  was  in  progress  near  the 
mouth  of  Western  Branch  on  Hill's  Point.  Admiral  Lee.  U.  S.  Navy, 
ordered  all  the  lioats  out  of  tlie  upper  Nansemond,  lest  ihey  should  be 
destroyed.  leaving  the  whole  defense  of  the  river  to  the  land  forces.  The 
admiral  was  urged  to  reconsider  his  orders.  Upon  my  representation  the 
order  was  temporarily  suspended. 

May  4. — .About  g  p.  m.  on  the  3d  the  enemy  commenced  retiring  upon 
the  Blackwater.  His  strong  line  of  pickets  prevented  deserters  and  con- 
trabands from  getting  through  with  the  information  until  he  bad  several 
hours  the  start. 

Thus  ends  the  present  investment  or  siege  of  Suffolk,  which  had  for  its 
object  the  recovery  of  the  whole  country  south  of  the  James,  extending 
to  the  Albemarle  Sound  in  North  Carolina,  the  ports  of  Norfolk  and  Ports- 
mouth. 80  miles  of  new  railroad  iron,  the  equipments  of  two  roads,  and  the 
capture  of  all  the  United  States  forces  and  property,  with  some  thousands 
of  contraliands. 

The  co-operation  of  the  gimboats,  under  Lieutentants  Cushing.  Lamson. 
ao4  Harris,  U.  S.  Navy,  sent  by  Admiral  Lee,  has  been  very  effective  and 
I  ttkc  great  pleasure  in  acknowledging  the  gallant  services  of  their  officers 
xB^  crew.  Vcr>'  respectfully,  yoar  obedient  servant, 

John  J.  Peck. 
Major-General. 

~^.mTi  T>   T  Van  Bt--REN, 

-^-^=in^   \j  'jtani-Gencral,  Department  of  Virginia. 
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Rep<»t  or  Lieutenant  Gushing,  U.  S.  Navy,  Commanding  U.  S.  S. 
"  Shokokon,"  Regarding  the  Destruction  of  the  "  Hebe." 

U.  S.  S.  "  Shokokon,"  off  Wilmington,  N.  C,  August  24,  1863. 

Sir:  I  have  the  honor  to  report  that  early  on  the  morning  of  the  i8th 
I  discovered  a  steamer  ashore  about  8  miles  to  the  northward  of  Fort 
Fisher  Stood  in  and  found  to  to  be  the  Anglo-rebel  steamer  Hebe.  She 
was  on  the  beach,  and  the  gunboat  Niphon  was  near,  making  preparations 
to  board  her.  One  of  the  Niphon*s  boats  succeeded  in  going  alongside,  but 
was  stove,  leaving  the  crew  on  the  deck  of  the  prize.  It  was  blowing  a  gale 
from  the  northeast,  making  it  a  lee  shore  for  us,  and  in  the  heavy  sea  two 
more  boats  belonging  to  the  Niphon  were  swamped  and  their  crews  either 
shot,  drowned,  or  taken  prisoners  by  the  enemy,  who  kept  up  a  constant 
lire  from  infantry  and  artillery.  I  now  sent  a  boat  in  and  succeeded  in 
rescuing  two  of  the  Nipkon's  men. 

After  throwing  a  shell  into  the  Hebe  forward  to  warn  the  three  men 
left  on  her  deck  to  leave  her,  and  having  seen  them  reach  the  beach,  we 
commenced  a  heavy  fire,  that  soon  riddled  her.  Twice  she  was  on  fire 
from  our  shells,  and  twice  the  sea  extinguished  the  flames,  but  just  after 
a  shell  exploded  abaft  the  smokestack  her  decks  blazed  up  and  continued  to 
bum  until  she  was  a  wreck.  Our  fire  was  kept  up  at  from  100  to  300  yards' 
range.  The  rebel  artillery  was  used  against  us  about  four  hours,  but  all 
their  shell  passed  over  us  and  did  no  injury.  The  vessel  was  somewhat 
marked  by  musket  bullets. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.  B.  CUSHING, 

Lieutenant,  Commanding. 
Acting  Rear-Admiral  S.  P.  Lee, 
Commanding  North  Atlantic  Blockading  Squadron. 


Destruction  of  the  Bijockade  Runner  "Alexander  Cooper." 
U.  S.  Flagship  "  Minnesota,"  off  Wilmington,  N.  C. 

August  28,   1863. 
Sir:    I  transmit  enclosed  the  interesting  report  of  Lieutenant  Cushing 
respecting  the  destruction   of  the  blockade   running  schooner  Alexander 
Cooper,  in  New  Topsail  Inlet,  on  the  22d  instant. 

Lieutenant  Cushing  had  previously  communicated  his  plan  to  me  and 
received  my  authority  for  undertaking  it.  This  was  a  handsome  affair, 
showing  skill  and  gallantry.  I  regret  that  the  contrabands  who,  under 
orders,  assisted  our  little  band,  and  thereby  were  compromised,  could 
not  have  been  brought  off. 

I  recommend  Mr.  Cony  for  promotion  to  acting  master  and  approve 
of  Lieutenant  Cushing's  recommendation  to  promote  Robert  [T.]  Clifford 
to  master's  mate. 

I  have  the  honor  to  be,  very  respectfully, 

S.  P.  Lee, 
Actg.   Rear-Admiral,  Comdg.  North   Atlantic  Blockading  Squadron. 
Hon.  Gideon  Welles, 

Secretary  of  the  Navy,  Washington,  D.  C. 
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(Endorsement) 

Give  Clifford  a  medal  and  promote  to  acting  master's  mate 
September  7.     Promote  Cony;  promoted   September  7. 


appointed 


(Enclosure.) 

U.  S.  S.  '*  Shokokom/'  off  Wilmington.  N.  C,  August  25.  i86j. 

Sir  :  1  have  the  honor  to  report  that  we  have  destroyed  the  Wockade 
runninK  schooner  Alexander  Cooper  under  the  following  circumstances  : 

On  the  r2th  I  made  a  reconnoisance  with  boats  in  New  Topsail  Inlet  And 
was  driven  out  hy  the  tire  of  four  pieces  of  rebel  artillery  stationed  opposite 
the  mouth,  but  not  before  I  had  discovered  a  schooner  at  a  wharf  some  6 
miles  up  the  sound.  Tliis  schooner  I  determined  to  destroy,  and  as  it  was 
so  well  guarded  I  concluded  to  use  strategy.  On  the  evening  of  the  22d 
the  Shokokon  anchored  close  into  the  sea  beach  about  S  miles  from  the 
inlet  and  I  sent  ashore  two  boat's  crews,  who  shouldered  the  dingey  and 
carried  it  across  the  neck  of  land  that  divides  the  sea  from  the  sound. 
This  was  about  half  a  mile  in  width  and  covered  with  a  dense  thicket.  The 
crossing  placed  ray  men  some  miles  in  the  rear  of  the  artillery  force  guard- 
ing the  entrance.  The  dingey  being  launched  on  the  inside  waters.  6  men, 
under  my  executive  officer.  Acting  Ensign  Jos.  S.  Cony,  started  with  orders 
to  destroy  or  capture  anything  that  could  be  of  use  to  the  enemy.  Now,  it 
seems  that  a  12-pounder  howitzer  was  stationed  at  the  point  from  which  we 
were  aiming,  and  the  smokestack  of  my  steamer  having  been  seen  over  the 
trees,  the  commandant  of  the  post,  Captain  Adams,  had  come  down  from 
the  main  camp  to  insure  a  bright  lookout. 

While  the  rebels  at  the  schooner's  mastheads  were  straining  their  eyes 
in  looking  to  the  southward,  my  boat  was  approaching  in  the  other  direction, 
and  the  men  succeeded  in  landing  about  50  yardi;  frum  ihc  wharf,  without 
being  discovered.  The  master-at-arms,  Robert  CtifTord,  crept  into  the  rebel 
camp  and  counicd  the  men.  and  having  returned  to  his  shipmates,  a  charge 
was  ordered,  and  our  7  men  bore  down  on  them  with  a  shout.  In  a  moment 
ll»c  enemy,  who  outnumbered  us  3  to  1,  were  routed.  leaving  in  Mr.  Cony's 
poc>scssion  10  prisoners,  including  Captain  Adams  and  Lieutenant  Latham, 
one  12-ponnder  army  howitzer,  18  horses,  i  schooner,  and  some  extensive 
salt  works. 

Mr.  Cony  then  threw  out  two  pickets,  detailed  two  men  to  guard  the 
prisoners,  and  with  the  remaining  2.  fired  the  vessel  and  salt  works;  these 
were  thoroughly  consumed. 

The  object  of  the  expedition  being  accomplished,  my  men  returned  to  this 
vessel  without  loss,  bringing  with  them  3  of  the  prisoners,  all  that  the  lioat 
would  contain. 

The  rebel  officers  and  privates  were  dressed  alike,  and  Mr.  Cony  was  at 
A  loss  to  know  what  three  to  retain.  He  settled  the  matter,  however,  by 
ytckins  out  the  three  best  looking  ones,  who  all  turned  out  to  Ik*  privates. 
^  iJH  oificcrs  owed  their  safety  to  their  lack  of  physique,  a  new  feature 
Strategy, 
tttts  was  going  on  at  the  mainland,  my  pickets  on  the  beach  side. 
Master's  Mate  Proudt'it,  engaged  and  repulsed  the  rebel  picket 
(leaner  without  loss  on  our  side.    The  manner  in  which  my 
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orders  were  carried  out  is  hiRhly  creditable  to  Mr.  Cony,  who  is,  I  beg 
leave  to  state,  a  good  officer,  seaman,  artillerist,  and  navigator.  The 
names  of  the  men  who  made  this  daring  ctiarge  are:  Robert  T.  Clifford, 
master-at-arms;  James  Wallingford,  captain  forecastle;  Henry  Mansfield, 
coxswain;  Herman  P.  Loss,  Udward  Brett,  Henry  Vonversen,  ordinary 
seamen. 

Clifford  has  volunteered  upon  no  less  than  four  occasions  of  danger  since 
T  have  been  aboard  and  never  fails  lo  do  his  duty.  He  is  qualified  for 
promotion  to  master's  male.     All  arc  good  men. 

This  schooner  cleared  from  New  York  for  Port  Royal.  S.  C,  with  an 
assorted  cargo,  and  was  towed  once  outside  the  line  of  blockade  by  a  gun- 
boat. I  shall  try  to  learn  the  names  of  the  patriotic  citizens  of  my  State 
who  entered  into  this  little  speculation. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.  B.  Ci'SHrNC, 
Lieutenant,  Commanding. 
Acting  Reah-Aomhiai,  S.  P.  Lee, 

Comdg.  North  Atlantic  Blockading  Squadron,  off  Wilmington,  N'.  C 

Admiral  Porter  wrote  of  this  event : 

The  object  of  the  expedition  having  been  accomplished,  the  men  returned 
to  their  vessel,  taking  with  them  three  prisoners,  all  that  the  boat  would 
hold.  The  Confederate  officers  and  men  were  alt  dressed  alike,  and  Mr. 
Cony  could  not  tell  them  apart,  so  he  was  at  a  loss  lo  know  which  to  retain. 
He  settled  the  matter  by  picking  out  the  three  best  looking,  who  all  turned 
out  to  be  privates. 

This  performance  almost  sounds  like  romance,  but  Cushing's  officers 
were  all  animated  with  his  spirit,  and  were  always  ready  to  undertake  any- 
thing, no  matter  how  hazardous.  As  many  risks  were  run,  and  as  many 
dangers  faced,  as  fell  to  Decatur's  lot  when  he  cut  out  the  Philadelphia  in 
Tripoli    harbor 

Cushing's  cool  account  of  testing  an  old  river  steamer  in  a  severe 
gale  at  sea  met  with  the  approval  of  his  squadron  commander. 
This  test  was  made  under  the  eye  of  Rcar-Admiral  Lee. 

U.    S.    FlJ^CSHIP  "  MlMNESOTA,"   off   WILMINGTON,  N.  C,    AugUSt  28.    1863. 

Sia:  I  enclose  the  report  of  Lieutenant  VViUiam  B.  Cnshing,  commanding 
the  U.  S.  S.  Shokfikon,  of  this  date,  from  which,  and  the  verbal  reports 
of  that  zealous  and  able  young  officer,  it  appears  that  the  Shokokon  was 
near  being  lost  in  the  severe  gale  of  yesterday.  The  gale  backed  from 
the  Kast  to  N.  N.  W.,  and  blew  a  hurricane  for  nearly  four  hours.   ^ 

I  send  the  Shokokon  to  Hampton  Roads,  and  have  authorized  Lieutenant 
Gushing  10  report  in  person  to  the  Department,  in  the  belief  that  the 
Department  will  cheerfully  assign  him  to  a  swift  and  stannch  steamer  and 
immediately  return  him  lo  my  command  for  present  duty  on  the  blockade 
of  Wilmington.  1  have  the  honor  to  be,  very  respectfully, 

S.  P.  Lee. 
Actg.    Rear-Admiral.   Comdg.    North    -Atlantic    Blockading   Squadron. 
Hon.  Gideon  Welles. 

Secretary  of  the  Navy,  Washington,  D.  C. 
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(Endorsement.) 

This  vessel  (Shokokon)  was  the  new  Clifton,  purchased  from  Mr.  Law^ 
and  similar  to  the  CHfion,  now  in  the  service.  Length,  i8i  feet ;  beam,  32 
feet;   hold,    13   feet. 

John  Lenthall. 

(Enclosure.) 

U.  S.  S.  "  Shokokon,"  oflF  Wjlmington,  N.  C.  August  28,  1863. 
Sir:  I  have  the  honor  to  report  that,  having  tested  this  vessel's  sea- 
going qualities  in  a  gale  of  wind.  I  do  not  deem  her  Bt  for  blockading 
service.  In  yesterday's  blow  I  just  managed  to  get  her  to  the  anchorage 
under  the  lee  of  Frying  Pan  Shoals,  and  it  is  my  opinion  that  if  she  had 
been  10  miles  farther  off  land  she  would  have  gone  down. 

Her  condition  at  present  is  as  follows :  Sponsons  torn  off  or  crushed, 
forward  decks  started  and  seams  opened,  forward  ports  carried  away,  and 
sternpost  split.  During  the  gale  her  wood  ends  opened  about  half  an  inch. 
She  now  leaks  to  the  extent  of  450  gallons  a  minute.  When  struck  by  a 
sea  forward  she  seemed  to  give  and  bend  like  india  rubber.  This  I  judge 
to  be  caused  by  a  weakness  of  the  beams,  they  not  being  sufficiently  set 
by  knees. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

VV.  B.  Gushing, 
Lieutenant,  Commanding. 
Acting  Rear-Admiral  S.  P.  Lee, 
Comdg.  North  Atlantic  Blockading  Squadron,  off  Wilmington,  N.  C 


Navv  Department,  October  19,  1863. 
Sir:    Proceed  to  Hampton   Roads,  Virginia,  with  the  U.   S.   S.  Man- 
ticelio  and   report   to   Acting  Rear-Admiral   Lee   for  duty   in  the   North 
Atlantic  Blockading  Squadron. 

Very  respectfully,  etc., 

Gideon    Welles, 
Secretary  of  the  Navy. 
Liel'tenant  William  B.  CrsniKG, 
Commanding  U.  S.  S.  Monticello.  Philadelphia. 

The  little  Monticello  under  Gushing  \\las  on  blockade  duty  and 
performed  that  onerous  service  with  credit.  During  a  shifting  of 
the  blockading  vessels  the  Monticello  collided  with  and  sunk  the 
U.  S.  S.  PoterhofF,  formerly  as  a  blockade-runner  famous  in  inter- 
national law^  cases.  For  this  Gushing  was  exonerated  and  the 
of?iccr-of-lhe-deck  held  blameworthy.  The  blockade  of  the  Gon- 
fedcratc  coast   in  the  Givil   War  has  never  been   fully  brought 
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before  the  public.  The  blockarle  of  Wilmington  was  specially 
hazardous.  Tlie  town  is  on  Cape  Fear  River  about  twenty-seven 
miles  frotn  its  mouth.  There  were  two  mouths,  New  Inlet  to  the 
eastward  and  Western  Bar  Channel  6  miles  to  the  Southward.  Be- 
tween the  two  mouths  lay  Smith's  Island  with  its  southern  extrem- 
ity, Cape  Fear  projecting  to  seaward  and  continuing  as  a  shoal  ten 
or  twelve  miles,  making  the  outside  distance  between  the  entrances 
nearly  forty  miles.  The  only  protection  against  gales  was  to  be 
found  in  the  lee  of  Frying  Pan  Shoals,  and  at  the  lower  mouth 
near  the  heavy  guns  of  Fort  Caswell.  At  New  Inlet  were  the 
heavy  fortifications  of  Fort  Fisher  that  comman<led  the  channel 
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and  ocean  front  from  well  above  Federal  Point  to  Caroline  Shoals 
below  the  Inlet.  This  great  fortress  was  constructed  and  com- 
manded by  an  able,  zealous  and  gallant  soldier.  Colonel  William 
Lamb,  C.  S.  A.,  and  it  was  the  scene  of  a  desperate  conflicl  in  the 
later  days  of  the  war  when  its  capture  by  the  navy  and  army 
closed  Wilmington  as  a  Confederate  port.  Smithville.  a  small  town 
above  Fort  Caswell  was  the  point  of  dei>arturc  of  blockade-run- 
ners. r>ropping  down  from  Wilmington  they  could  here  wait 
their  opportunity  to  proceed  to  sea  by  either  entrance,  aided  by  the 
range-lights,  channel  boats,  and  at  the  most  favorable  moment. 
Each  of  the  blockading  squadrons  at  New  Inlet  and  Western  Bar, 
obliged  in  daylight  to  keep  out  of  range  of  Fort  Fisher  and  Fort 


460 


William  Barker  Gushing. 


Caswell,  respectively,  were  stationed  in  a  cur\'e  with  extremities 
nearer  shore.  The  forts  were  vigilant,  and  if  a  blockadcr  ventured 
within  range  a  rilie  shell  gave  warning  to  keep  his  distance.  At 
night  the  blockadcrs  were  pressed  closer  in  and  were  withdrawti 
at  dawn  tn  their  daylight  stations.  The  blockade  runners  would 
make  the  land  near  night-fall,  and  with  growing  darkness  would 
dash  full-speed  through  the  fleet,  and  in  a  few  minutes  would  be 
safe  from  capture  under  the  protection  of  the  guns  of  the  fort. 
Here  blockade-running  was  at  its  height  in  1863  and  1864,  and 
many  rich  cargoes  passctl  to  and  from  the  Confederacy.  The 
blockadcr's  life  was  a  hard  one.  To  the  seaward  was  the  broad 
ocean,  its  blighting  gales  and  timibling  billows.  To  the  leeward 
a  flat  shore  of  sand  and  shoal,  high-power  guns  and  high-grade 
gunners.  To  the  drea<l  of  a  lee  shore  and  its  breakers  and  its 
forts  was  added  the  fear  of  loathsome  prison  life  and  prison  fare 
for  the  survivors  if  a  blockader  should  go  ashore.  In  this  bitter 
service  the  flower  of  our  navy  kept  watch  night  and  day,  for  wtcks 
and  months  and  years.  Here,  at  Wilmington,  Gushing  with  his 
usual  energy  and  enterprise  kept  guard  and  here  he  performed,  in 
February  and  June,  1864,  two  daring  exploits  that  gained  him 
wide  fame.  The  stern  patriarch  at  Washington  expressed  his 
gratification  and  gave  that  faint  praise  which  has  sometimes 
marked  his  lack  of  appreciation  of  his  junior  officers.  In  his 
'*  Diary/'  recently  published,  there  is  one  mention  of  Gushing, 
viz;  that  President  Lincoln  laughed  heartily  over  the  mock  moni- 
tor employed  by  Gushing  in  Caj>e  Fear  River. 

Cushing's  boat  expedition  of  February  29.  1864,  into  Smithfield, 
N.  G.,  the  armed  camp  of  the  enemy,  to  capture  the  commanding 
general,  was  a  dashing  success  thai  thrills  the  heart.  To  enter  this 
arme<l  camp  of  a  regiment,  visit  its  headquarters  and  capture  the 
senior  ofliicer  present  appears  so  audacious  that  one  can  hardly 
believe  that  it  was  successfully  done  by  a  youngster  of  twenty- 
one.  The  absence  of  the  Confederate  general  was  that  officer's 
good  fortune  and  in  no  wise  lessens  the  credit  due  to  Gushing  for 
his  bravery. 
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Boat  Expeoitton  to  Smitkville,  N.  C.  for  the  Pvrpose  of  Capturing  th« 
Commanding  Genfral,  FEURitARv  29,  1864. 

Report  of  Ucut.  Ciishinsr,  U.  S.  Navy. 
V.  S.  S.  "  MoNTicnxo.'*  off  Wilmington,  N.  C,  March  5,  1864. 
Sir:    I  hav«  the  honor  to  report  that  I  passed  the  forts  at  the  entrance 
to  ttiis  hartx^r  with  two  boats  and  20  men  on  the  night  of  the  2Qth  of 
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ind  proceeded  up  the  river  to  Smithville.  My  object  was  to  land 
3t  that  town  and  capture  the  commanding  general,  and  to  board  any  vessels 
thai  might  be  found  at  anchor. 

I  succeeded  in  landing  directly  in  front  of  the  hotel,  hid  ray  men  under 
the  hank,  captured  some  negroes  at  work  in  3  salt  works,  and  thus  gained 
such  information  as  desired.  Then,  leaving  most  of  the  men  to  guard  the 
boats,  I  proceeded  with  Acting  Ensign  J.  E.  Jones  and  .\cting  Master's 
Mate  W.  L.  Howorth  and  one  seaman  to  General  Hebcrt's  headquarters 
(situated  across  tlie  street  from  the  barracks,  containing  about  1000  men). 
I  effected  an  entry  and  captured  the  chief  engineer  of  these  defenses,  but 
found  that  the  general  had  gone  to  Wilmington  the  same  day.  The 
adjutant-general  escaped  from  the  door  after  severely  wounding  his  hand, 
but  thinking  that  a  mutiny  was  in  progress,  took  to  the  woods  with  a  great 
scarcity  of  clothing,  and  neglected  to  turn  out  the  garrison.  My  boat  was 
about  50  yards  from  the  Smithville  fort,  and  not  so  far  from  the  sentinel 
on  the  wharf,  but  t  succeeded  in  bringing  my  prisoner  off  so  quietly  that 
they  did  not  discover  me.  The  .signal  lights  were  made  so  tardily  that  I 
was  abreast  of  Fort  Caswell  before  they  knew  that  boats  were  in  the  harbor, 
and  they  did  not  get  a  shot  at  us.  The  papers  captured  were  unimportant. 
The  Scotia  ran  out  just  before  I  reached  the  anchorage,  so  T  did  not  have 
the  pleasure  of  calHng  on  her  captain.  I  send  Captain  KcUy,  C.  S.  Army, 
10  you,  deeply  regretting  that  the  general  was  not  in  when  I  called. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.  B.  CUSHINR, 

Lieutenant,  Commanding. 
NG  Rear-Aomiral  S.  p.  Lee, 
Comdg.  North  Atlantic  Blockading  Squadron,  Hampton  Roads. 
1  brought  off  the  negroes  captured. 


Aestract  Log  of  the  U.  S.  S.  "  Monticello,"  Lieutenant  Gushing,  U.  S. 
Navy,  Commanding,  FEnRt.'ARY  28,  1864, 

February  28,  1864. — At  4.15  p.  m.  captain  returned  on  board.  At  4.36  got 
underway.  At  445  the  rebels  opened  fire  upon  the  ship  from  the  beach  on 
Smith's  Island.  Returned  their  fire  with  100-ponnder  and  30-pounder  rifies. 
At  extreme  elevation  our  shell  all  fell  short,  while  several  shots  of  the 
enemy  passed  over  the  ship.  Steamed  slowly  to  southward  and  westward. 
6  to  8  p.  m.:  Steaming  to  our  station.  At  6.45  came  to  anchor.  Got  gig 
and  first  (cutter)  prepared  for  an  expedition.  At  7.45  first  cutter,  in 
charge  of  Acting  Master's  Mate  W.  L.  Howorth,  was  sent  in  reconnoitcriug 
near  the  shore,  watching  the  channel.  8  to  midnight:  At  to  the  picket 
boat  sent  up  a  rocket,  indicating  a  vessel  attempting  to  run  the  blockade. 
Got  underway  and  sighted  a  steamer  and  challenged  her  with  two  flashes 
of  while  light  and  a  red  light  steady,  which  was  answered  by  one  flash  of 
red-white  steady.  Not  discovering  at  II.45,  returned  to  an  anchorage. 
At  I145  Acting  Master's  Mate  Howorth  left  the  ship  in  the  dingey  on  picket 
duty. 

February  2g. — At  2.  a.  m.  the  dingey,  in  charge  of  acting  master's  mate, 
rdurned.   At  5  got  under  way  and  started  for  the  flagship;  came  to  anchor 
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and  scruWjCiJ  decks.  At  9.^0  flagship  made  signals.  At  10  beat  to  quarter*" 
and  exercised  first  and  second  divJMons.  At  10.20  beat  retreat  Watch 
employed  in  spreading  boarding  netting,  cleaning  boats,  and  scraping 
guns.  4  to  6  p.  m :  Captain  went  on  board  flagship.  At  5  p.  m.  got  under- 
way and  steamed  down  to  flagship.  At  5.30  captain  returned  on  hoard  and 
wc  steamed  for  our  station.  6  to  8  p.  m. :  At  7.15  came  to  anchor.  45^ 
fathoms.  During  the  watch  got  the  arms  in  gig  and  first  cutter.  8  to  mid- 
night:  At  8.40  p.  m.  Captain  Cushing  left  the  ship  in  gig.  accompanied  by 
Acting  Master's  Male  W.  L.  Howorth.  and  first  cutter,  in  charge  of  Act- 
ing Elnsign  J.  E.  Jones,  accompanied  by  (Acting)  Second  Assistant  En- 
gineer Martine,  and  started  for  the  harbor,  with  the  intention  of  going  to 
Smithville  and  capturing  the  commanding  general,   Hebcrt. 

Marih  t. — At  3.25  a.  m.  gig  and  first  cutter  relunied,  having  succeeded 
in  reaching  SmiihWIlc  and  landing  in  safely,  capturing  2  contrabands  from 
the  salt  works  and  gaining  information.  Wc  surrounded  the  general's 
headquarters  and  captured  Captain  Kelly,  C.  S.  Army,  chief  engineer  of  the 
works,  the  general  licing  absent,  having  gone  to  Wilmington  the  day  be- 
fore. Adjutant-General  Hardeman  barely  escaped  capture.  Brought  the 
captain  and  contrabands  safely  on  board.  At  5  got  underway  and  steamed 
off.«ihor<r  to  the  flaRship.  At  5.40  came  to  anchor  near  the  flagship.  8  to 
meridian:  Quarters  for  inspection  9,30.  At  n.30  got  underway  and  ran 
in  toward  Fort  Caswell  with  a  flag  of  truce.  At  12.30  p.  m.  first  cutter 
left  the  ship  under  a  flag  of  truce.  Ensigns  Pettit  and  Jones  as  flag-of-lruce 
oflSi-crs.     Watch  employed  spreading  boarding  nettings. 
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CoNFII>ENTIAL  LetTCK  FROM  ACTINC  ReAR-AdMISAL  Ltt,  U.  S.  Na'H',  TO  THE 

Assistant  SEOtrrARV  of  the  Navy,  Regabping  General  Matters. 
(Confidential.)  U.  S.  S.  "  Minnesch-a."  April  4.  1864. 

S»:  Yours  of  the  ist  instant  came  today.  Undoubtedly  ironclads  and 
some  other  vessels  must  be  needed  here  for  the  approaching  campaign. 

Should  not  ironclads  for  the  Gulf  be  sent  cither  from  the  Mississippi 
River  or  Charleston? 

Wc  return  to  the  Army  sailors  who  cannot  pass  the  examination.  I 
thank  you  heartily  for  the  promise  of  more  vessels  for  Wilmington  when 
you  get  seamen  now  to  come  promptly  from  the  Army. 

You  say  what  a  pity  that  Cushing's  undaunted  bravery  and  good  luck 
cannot  be  put  to  a  useful  purpose  in  a  manner  to  tell  upon  the  enemy. 
Pl«se  explain  this,  I  have  always  encouraged  his  dash,  and  am  ever  ready 
to  do  so.  What  can  he  now  do?  He  is  urging  me  to  let  him  cruii»e  off 
lor  priics.  He  went  into  Cape  Fear  River  to  get  prizes.  I  am  rejoiced 
tfttt  he  returned  with  such  eclat  to  the  .\fonticeih.  Pity  he  did  not  get  a 
prize  then.  Wtll.  very  well,  that  the  enerny  did  not  gel  a  chance  to  sur- 
prise the  MonticeUo  by  returning  in  her  boats. 

He  thinks  that  the  fort  on  Bald  Head  may  be  surprised  bv  the  blockaders. 
Wai  vou  in  any  manner,  even  by  a  "Go  to  Ned"  tafter  the  fashion  of  the 
A»>nicy  and  Lord  CodrinKton).  justify  the  attempt?  lljc  idea  is  taking 
»i  ^e  thing  is  possible,  though  Nelson  failed  in  such  an  cflFort     But  I 
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like  enterprises,  and  have  always  encouraged  them.    Is  Ihis  what  you  hint 
ai? 

I  have  a  good  idea  of,  and  Rood  feeling-  for  this  youngster. 

Give  me  your  mind  in  the  matter. 

The  Richmond  ironclads  are  designed  to  act  between  Drewry's  Bluff 
and  the  city.  If  you  will  give  the  right  means  for  the  James  River  route  to 
Richmond,  it  can  and  will  be  taken.  It  is  now  the  time  to  do  this  big  thing. 
Jo  Johnston's  report,  which  General  Grant  tells  me  lie  believes  is  entirely 
true,  shows  the  weakness  of  the  rebels.  The  upper  James  is  the  point  for 
naval  co-operation,  and  now  is  the  time. 

Respectfully  yours, 

S.  P.  Lee, 
Hon.  G.  V.  Fox, 

Assistant  Secretary  of  the  Na^-y. 


Confidential  Letter  fro.\i  the  Asslstant  Secketabv  of  the  Navy  to 

Acting  Rear-Admiral  Lee,  U.  S.  Navv.  Regarding  Cuttinc-out 

Expeditions. 

Washington.  April  8,  1864. 

Admiral:  I  have  yours  of  the  4th  instant.  Porter  telJs  us  that  not 
an  ironclad  he  has  is  fit  to  he  out  of  the  river,  and  at  Charleston  they 
might  possibly  spare  two  on  an  emergency.  The  duty  there  is  terrible;  gales 
continually,  and  torpedo  boats.  Few  people  dream  of  the  effort  required  to 
keep  that  harbor  closed  to  blockade  running.  What  I  meant  about  Gushing 
was  that  it  was  a  pity  [that]  so  much  luck  and  dash  had  not  brought  fruits 
equal  to  the  risk.  You  notice  the  Department  never  finds  fault  with  these 
exploits.  I  believe  they  ought  to  be  encouraged.  To  be  sure,  the  people 
will  say.  when  he  is  captured,  "  IV-  fool."  The  Department  will  not.  I 
have  been  reading  this  new  English  naval  histon,',  and  I  find  their  wars 
abounded  in  ra'ih  coast  attacks  and  cutting-ont  expeditions  of  all  kinds; 
they  were  encouraged  and  formed  a  bright  page  of  naval  history.  You  may 
be  very  sure  (hat  the  Department  will  not  find  any  fault  with  any  dashing 
expeditions  that  give  reasonable  hope  of  a  result  injurious  to  the  enemy, 
even  though   they   fail  occasionally. 

See  how  much  they  make  out  of  John  Taylor  Woods'  exploits — a 
solemn  vole  of  thanks  and  everybody  cheerful  over  the  capture  of  three 
tugs.  I  am  sure  1  do  not  blame  them  for  being  happy,  for  I  have  groaned 
over  the  loss  constantly,  because  it  was  disgraceful  to  us  in  each  case. 
Going  into  the  river  to  destroy  a  blockade  runner  about  to  sail  is  a  most 
happy  idea,  and  most  serious  to  the  enemy,  because  cotton  and  despatches 
would  be  burned.  The  first  officer  that  destroys  one  in  this  way  I  think  I 
can  promise  shall  go  up  several  numbers  on  the  list,  according  to  the  new 
law.  and  if  it  is  Cushing  we  can  add  his  former  exploits  and  give  him 
Ihirty  numbers  up.    I  think  we  shonld  all  gain  credit  for  such  an  affair. 

G.  V.  Fox. 
•Reak-Admiral  S.  p.  Lee. 

Comdg.  North  Atlantic  Blockading  Squadron,  Hampton  Roads. 
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Unofficial  Lettkr  from  Lieltenant  Cf  shinc.  U.  S.  Navy,  to  AcTtKOJ 
Rear- Admiral  Lee,   U,   S.   Navy,    Proi-osixg  to   Exgace   the 
Enemy's   Vessels,   ani»  Giving   Results  of   Orr- 
SHURE  Cruising  by  the  U.  S.  ^.  "  Monticeixo." 

U.  S.  S.  "  MoNTicELLo/'  Beaufort,  N.  C.  May  9.  1864. 

Sir:  I  write  unofficially  to  you  to  say  that,  having  just  learned  the 
particulars  of  the  mortifying  affair  [this  refers  to  the  raid  of  the  Confeder- 
ate ram  Raleigh  against  the  blockaders  May  6  and  7]  off  Wilmington,  I 
deem  it  my  duty  to  leave  for  the  point  of  danger  at  once.  I  feci  very 
badly  over  the  affair,  sir,  and  would  have  given  my  Ufe  freely  to  have  had 
the  power  of  showing  my  high  regard  for  you  and  the  honor  of  the  service 
by  engaging  the  enemy's  vessels.  If  they  are  there  when  I  arrive,  I  shall 
use  the  Mottticelh  as  a  ram,  and  will  go  over  her  or  to  the  bottom.  If 
they  are  inside.  I  shall  send  in  a  written  petition  to  carr>-  the  ram  hy  lioard- 
ing  in  thv  harbor.  I  enclose  a  copy  of  application  and  plan  of  operations. 
I  trust  that  the  success  of  this  insulting  bravado  of  the  enemy  will  not  lead 
you  to  distrust  us  all ;  I  am  confident  that  Captain  Braine  and  myself  can 
sink  the  ironclad. 

My  oflfshore  cruising  thus  far  has  resulted  in  one  chase,  in  company 
with  the  Connecticut,  on  the  12th  of  April.  Just  before  black  smukc 
was  sighted  my  main  valve  stem  got  bent  and  it  was  eighty  minutes  after 
we  saw  it  iK'fiirc  my  cut-off  could  be  detached,  giving  the  Englishman  a 
chance  to  get  to  windward  of  me.  1  then  chased  for  over  100  miles,  hut. 
with  full  stroke,  could  only  keep  up  enough  steam  to  go  ii  knots.  The 
vessel  chased  escaped    from   the  Conni'dicHt, 

On  the  22d  of  April  I  picked  up  the  English  schooner  James  Douglass 
outside  the  Gulf  Stream,  dismasted,  and  with  no  one  on  board.  She  had 
6  feet  of  water  in  the  hold,  and  a  cargo  of  cocoanuts  and  bananas,  which 
I  hove  overboard,  Finding  that  she  was  a  fine  schooner  of  about  150  tons. 
and  that  she  was  sound  and  without  a  leak,  I  towed  her  in  and  will  forward 
her,  making  a  claim  for  at  least  80  per  cent  salvage. 

I  think  that  the  blockade  runners  have  given  up  the  direct  route  and 
go  more  to  the  southward. 

There  is  no  doubt  but  that  my  vessel  can  overtake  the  majority  of  those 
vessels,  and  I  trust  that  you  will  not  cancel  my  permission  to  cruise  outside 
after  this  ram  business  is  settled. 

I  am.  sir,  very  respectfully, 

W.  B.  CusHivo, 
Admikal  S.  p.  Lec 

Hampton  Roads,  Virginia. 


Rktdict  09  Lieutenant  Cushing.  U.  S.  Navy,  SuBMrmNc  a  Plan  for  thi 
Cafti;r8  of  the  C.  S.  S.  "  Raleigh." 

WASHiN*iToN.  D.  C,  May  21,  1864. 
Sir:   Deeming  it  possible  to  capture  the  rebel  ironclad  Raleis^h  at  Wil- 
mington. N.  C.  I  submit  the  following  plan,  respectfully  asking  that  it  may 
receive  your    favorable  consideration: 
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Selecting  a  time  when  the  ram  is  anchored  at  Smithville,  I  can,  as  I 
have  often  done,  take  boats  by  the  forts  and  up  to  the  anchorage,  and, 
covered  by  the  darkness,  approach  to  within  a  short  distance  of  the  enemy. 
The  Raleigh's  low,  flat  decks  are  very  favorable  to  boarders,  while  there 
are  but  two  small  hatches  communicating  with  officers'  quarters  and  berth 
deck.  The  lookouts  can  easily  be  swept  away  and  these  hatches  guarded, 
while  the  main  force,  rushing  through  ports  and  hatch,  will  secure  the 
unprotected  gun  deck,  which  will  give  us  the  engine  room  and  magazine 
hatch. 

Objections  have  been  made  that  after  gaining  the  deck  we  couM  no  more 
get  at  the  lower  portion  of  the  vessel  and  the  crew  than  they  could  get  at  us. 
To  settle  this  point,  I  propose  to  take  in  the  boats  a  dozen  long-fused  shell 
and  a  piece  of  slow  match.  One  shull  down  each  hatch  would  be  likely  to 
bring  all  hands  to  terms. 

Having  captured  the  ironclad  we  might  bring  her  out  or  destroy  her, 
as  circumstances  dictated. 

With  my  knowledge  of  the  harbor  and  of  tlie  ironclad,  I  am  confident 
that  I  would  succeed. 

I  have  the  honor,  sir,  to  be,  very  respectfully,  your  obedient  servant, 

W.  B.  CUSHIP/G, 

Lieutenant,  U.  S.  Navy,  Commanding  Monticello, 
Hon.  Gideon  Welles, 
Secretary  of  the  Navy. 

ELetteh  from  the  SecBrrARY  of  the  Navy  to  Acting  Rear-Admiral  Lee, 
U.  S.  Navy,  Expressing  Appro\'al  of  the  .\ttemfted  Destruction 
of  the  C  S,  Ram  "Albemarle,"  and  Approving  Cush- 
iNfi's  Proposal  of  May  2T. 
Navy  Department,  June  6,  1864. 
Sir:   The  Department  approves  the  gallant  attempt  to  blow  up  the  Albe- 
marlt.   [This  refers  to  an  unsuccessful,  hazardous  attempt  by  five  volunteers 
from  the  U.  S.  S.  Wyalusing  to  sink  the  Albemarle  at  Plymouth,  May  26] 
Lieutenant  William  B,  Gushing  has  proposed  a  scheme  with  regard  to  an- 
other ironclad  which  it  would  be  well  to  encourage,  and  you  will  please  in- 
struct llie  senior  officer  off  WilminRlon  to  that  effect.   Risks  to  accomplish 
an   important  object  ought  to  be  undertaken   without  hesitation,  and  will 
never  be  disapproved  by  the  Department  if  well  arranged  and  intrusted  to 
good  officers. 


Very  respectfully,  etc.,  \ 

Gideon  Welles, 
Secretary  of  Navy. 

Acting  Rear-Admibal  S.  P.  Lee, 

Comdg.  North  Atlantic  Blockading  Squadron,  James  River. 


1 


470 


William  Barker  Gushing. 


great  credit  to  his  men  and  officers  who  received  the  commendation 
of  the  squadron  commander  atid  the  Navy  Department.    The  Con-^ 
federates  were  astounded.    Colonel  Lamb  was  furious.    Guardfl 
and  jziiard-hoats  were  trebled.    General  Whiting,  the  Confederatt" 
commander  of  the  defenses  of  Wihnington  reported  that  the  enter-, 
prising  commander  of  the  Moniicello  had  passed  bis  forts,  ca| 
tured  and  carried  off  his   soldiers,  eluded   picket  boats  sent 
capture  him,  and  aroused  the  wildest  apprehensions.    The  Confed^ 
crates  were  searching  for  Gushing  for  days  after  he  had  retunn 
to  the  Moniicello,    Colonel  Lamb  tells  that  his  soldiers  would  pla^ 
jokes  at  night,  pretending  that  they  were  Gushing  and  party,  then 
by  causing  great  alann  in  ihe  fort. 

Rehjkt  or  Lieutenant  Cushinc,  U.  S.  Navv. 

U.  S.  S.  "  MONTICELLO,"  off  WiLMlNCTON.  N.  C.  July  2.    1864. 

Sir:    In  consequence  of  permission  received   from  you  to  attempt   th< 
destruction  of  the  ironclad  ram  RaUigk.  I  proceeded  to  the  blockade 
thai  point  with  the  intention  of  doin^  so.     J"dffi"g  it  prudent  to  make  a    i 
thorough  reconnoissance,  hrst.  to  dctcrmint'  her  position.   I  left  this  ship 
on  the  nisht  of  the  z^d,  in  the  first  cutter,  with  two  officers  (Acting  EnsiKU 
J.  E.  Jones  and  Acting  Master's  Male  William  Howorlh)  and  15  men.  and 
Marted  in  for  the  Western  Bar.    I  succeeded  in  passing  the  forts,  and  ali 
the  town  and  batteries  of  Smithvillc.  and  pulled  swiftly  up  the  river. 

As  we  ncared  the  Zeek's   Island  hatteries,  we  narrowly  escaped  bein| 
run   dMwn  by   a   "tc.itner.  and   mwn   after  came  near  detection   from   tl 
guard  boat,  hut  evading  (hem  all  we  continued  our  course. 

As  we  came  abrvasi  uf  the  Old  Brunswick  batteries,  some  15  miles  froi 
the  starting  point,  the  monn  came  out  brightly  and  discovered  us  to  ll 
fieminelf  on  the  hanks,   who  hailed  at  once,  and  soon  commenced  firii 
muskets  and  rai^ing  an  alarm  by  noises  and  signal  lights.     We  pulled 
once  for  the  other  shore  obliquely,  so  as  to  give  them  to  understand  ihal 
we  were  g'^ng  down,  but  a-s  soon  as  I  found  that  we  were  out  ui  the  moon*^ 
rays  we  continued  our  course  straight  Aip,  thereby  baffling  the  enemy  am 
gaining  safety.     Whrn  within  7  miles  from  Wilmington,  a  good  place  w; 
^.elected  on  the  shore,  the  boat  hauled  up  and  into  a  marsh,  and  the  me 
slowed  along  the  hank. 

It  was  now  nearly  Hay,  and  I  had  determined  to  watch  the  river,  and. 
possil'lc,  to  capture  sonic  one  from  whom  information  could  be  gained. 

Steamers  soon  began  to  ply  up  and  down,  the  flagship  of  Commodoi 
Lynch,  the  Yadkin,  passing  within  aoo  yards.  She  is  a  wooden  propeller 
steamer  of  about  300  tons ;  no  masti,  one  smokestack,  clear  deck,  Kjiglish^ 
build,  with  awning*  spread  fore  and  aft.  and  mounting  only  two  guni 
Did  not  seem  to  have  many  men.  Nine  steamers  passed  in  all.  three 
them  being  fine.  Urge  blockade  runners. 

Just  nftcr  dark,  as  we  were  preparing  to  move,  two  boats  rounded  thi 
point,  and  the  men,  thinking  it  an  aiiack.  behaved  in  the  coolest  manner. 
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Both  boats  were  captured,  but  proved  to  contain  a  fishing  party  returning 
WWmington. 

TOm  them  I  obtained  all  the  information  that  I  desired,  and  made  them 
*rt  as  my   n^uidcs  in  my  further  exploration  of  the  river. 

Three  miles  helow  the  city  I  found  a  row  of  obstructions,  consisting  of 
trwi  pointed  spiles,  driven  in  at  an  atigle,  and  only  to  be  passed  by  going 
tnlo  the  channel  left  open,  alx)nt  200  yards  from  a  bca\'y  battery  that  is  on 
tie  left  bank.  A  short  distance  nearer  the  city  is  a  ten-gvm  navy  battery 
tod  another  line  of  obstructions,  consisting  of  diamond-shaped  crates,  filled 
md  supported  in  position  by  two  rows  of  spiles,  the  channel  in  this  instance 
Wing  within  50  yards  of  the  guns.  A  third  row  of  obstructions  and 
joother  battery  complete  the  upper  defenses  of  the  city.  The  river  is  also 
ed  by  spiles  at  Old  Brunswick,  and  there  is  a  very  heavy  earthwork 


mvering  a  creek  in  the  Cypress  Swamp,  we  pulled  or  rather  poled 
it   for   some   time,  and   at  length  came  to  a  road,  which,  upon  being 
'rxplored,  pro\'ed  to  connect  with  the  main  road  from  Fort  Fi-iher  and  the 
Is  to  Wilmington.     Dividing  niy  party,  I  left  half  to  hold  the  cross- 
and  creek,  while  I  marched  the  remainder  some  2  miles  to  the  main 
id  and  stowed  away. 
.\boiit    11.30  a.   m.   a   mounted  soldier  appeared   with   a   mail   bag   and 
led   much  astonished   when  he  was  invited  to  dismount,  but  as   t  as- 
him  that  I  would  be  responsible  for  any  delay  that  mi^ht  take  place 
kindly   consented   to  shorten   his  journey.     About   two  hundred  letters 
captured,  and  1  gained  such  information  as  i  desired  of  the  fortifi- 
and   enemy's   force.     As  an  expedition   was   contemplated   against 
ler  by  our  army  about  this  time,  the  information  was  of  much  value, 
lerc  are  1300  men  in  the  fort,  and  the  unprotected  rear  that  our  troops 
re   to    storm   is   commanded   by    four   light   batteries.     I    enclose   rebel 
usitions  and  report  of  provisions  on  hand. 

now    waited    for  the  courier    from   the  other  direction,  in  order  that 

might  get  the  papers  that  were  issued  at  1  p.  m.  in  Wilmington,  but  just 

|lic  hove  in  sisht  a  blue  jacket  exposed  himself  and  the  fellow  took  to 

ml  flight.    My  pursuit  on  the  captured  horse  was  rendered  useless  from 

of  speed,  and  the  fellow  escaped  after  a  race  of  some  2  mites.    In  the 

itime   wc  captured   more  prisoners  and   di.tcovcred  that  a   store  was 

led  about  2  miles  distant,  and  being  sadly  in  need  of  some  grub,  Mr. 

lorth.  dressed  in  the  courier's  coat  and  hat.  and  mounted  upon  his  horse, 

reeded    to   market. 

le  returned  with  milk,  chickens,  and  eggs,  having  passed  everyone,  in 
OCTt  of  service,  without  suspicion,  though  conversing  with  mony. 
ti  6  p.  m.,  after  destroying  a  portion  of  the  telegraph  wire,  wc  rejoined 
parly  at  the  creek  and  proceeded  down,  reaching  the  river  at  dark. 
trying  to  land  our  prisoners  U[>on  an  island  a  steamer  passed  so  close 
we  had  to  jump  overboard  and  hold  our  heads  below  the  boat  to  pre- 
iftu  being  seen.     As  wc  had  more  prisoners  than  wc  could  look  out  for, 
detemisned  to  put  a  portion  of  them  in  small  boats  and  set  them  adrift 
^Mboot  oars  or  sails,  so  that  they  could  not  get  ashore  in  time  to  injure 
Thifl  was  done,  and  we  proceeded  down  the  river,  keeping  a  bright 
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Expedition  into  Cape  Fear  River,  June  23-26,  1864. 

From  8.40  p.  m.,  June  23,  to  2.20  p.  m.,  June  26.  1864,  Gushing 
was  absent  from  his  ship,  the  Montkello,  on  one  of  the  most  daring 
expeditions  that  ever  met  with  success.     His  purpose,  at  starting, 
was  the  destruction  of  the  Confederate  iron-clad  ram  Raleigh  near  ^k 
Wilmington.    On  the  night  of  the  23d  of  Jtme  he  left  his  ship  in 
the  first  cutter  with  Acting  Ensign  John  E.  Jones  and  Acting 
Master's  Mate  Wilham  Howorth,  the  same  officers  that  had  been   I 
with  him  on  his  previous  expedition  into  Cape  Fear  River,  and 
fifteen  men  with  rifles,  pistols  and  cutlasses.    The  party  pulled  up 
the  river,  through  Western  Bar  Channel,  narrowly  escaped  being 
run  down  by  a  steamer,  and  safely  passed  forts  and  batteries. 
When  fifteen  miles  from  the  river's  mouth,  abreast  Old  Bruns- 
wick Battery,  the  moon  came  out  brightly,  the  cutter  was  discov-  fl 
ered,  shore  sentries  gave  the  alarm,  fired  muskets  and   showed 
signal  lights.    Making  a  feint  of  going  back,  Cushing  pulled  for 
the  opposite  bank  out  of  the  moon's  rays,  and  continued  up  the  fl 
river.     Near  daylight  the  party  had  reached  a  point  about  seven 
miles  below  Wilmington  and  landed,  hiding  the  cutter  in  a  marsh. 
All  the  daylight  of  the  24th  was  spent  in  concealment  in  the  wil-  fl 
lows  and  bushes.    At  dark,  just  as  they  were  preparing  to  move, 
two  boats  were  captured  containing  a  party  of  fishermen  returning 
to  Wilmington  who  were  pressed  into  service  as  guides.    During 
the  night,  aided  by  his  prisoners,  Cushing  explored  the  harbor, 
and  examined  the  obstructions  four  miles  below  the  town.     He    ^ 
learned  that  the  Raleigh  was  sunk  and  the  North  Carolina  at  fl 
anchor  close  to  the  town.    It  was  then  near  daybreak  of  June  25 ; 
the  Moniicello  was  twenty  miles  away  and  Cushing  entered  a 
creek  in  Cypress  Swamp  and  poled  up  until  he  came  to  a  road  fl 
two  miles  distant  from  the  military  road  joining  Wilmington  and 
Fort  Fisher.    Cushing  took  Howorth  and  seven  men  and  marched 
the  two  miles  to  the  military  road  where  cover  was  found,    Abfl 
11.30  a.  m.,  the  mail  messenger  from  the  fort  appeared  and  was 
captured  with  two  hundred  letters  and  the  invaluable  official  returns 
giving  the  strength  of  the  force  at  Fort  Fisher,  against  which 
fort  an  expedition  was  then  contemplated.    Cushing  waited  for  the  ■ 
messenger  from  Wilmington,  in  order  to  get  the  daily  newspaper,  " 
and  just  as  that  worthy  hove  in  sight  a  blue-jacket  exposed  him- 
self, and  the  messenger  took  to  instant  flight,  pursued  by  Cushing 
on  the  captured  horse,  but  made  his  escape.    Cushing  captured 
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more  prisoners,  learned  of  a  store  some  two  miles  distant,  and  sent 
Io\fc-orth,  wearing"  the  courier's  coat  and  bat  and  mounted  on  his 
►rse  to  secure  food.  Howorth  returned  with  chickens,  milk  and 
j^,  having-  engaged  freely  in  conversation  with  many  persons. 

%fter  a  delicious  dinner  the  party  enjoyed  cutting  the  telegraph 
.ires  and  at  dark  returned  to  Hie  boat.  The  courier  from  Wil- 
lington  returned  to  the  town  and  reported  seeing  Yankee  sailors, 
It  he  was  laughed  at  and  his  story  was  dishchcved.     Colonel 

William  I^mb,  Conunanding  Fort  Fisher,  later  made  earnest  but 
(Successful  efforts  to  have  the  adjutant  at  Wilmington  punished 
ir  culpable  negligence  in  failing  to  report  to  him  the  courier's 

story,  particularly  in  view  of  the  fact  that  the  courier  from  the 
>rt  had  failed  to  reach  Wilmington  with  the  mail  at  the  usual 


The  third  and  last  night  in  the  river  had  now  begun  and  Gush- 
ing prepared  to  return.    Embarking  with  the  prisoners  he  forced 
le  of  them,  a  pilot,  to  guide  him  to  the  wreck  of  the  RaJcij^h. 
iving  set  all  but  two  of  the  prisoners  adrift  in  midstream  in  small 
Lis  without  oars  or  sails.    Shortly  after  leaving  the  wreck  Cush- 
ig  discovered  a  small  boat  near  the  East  Bar  with  six  men,  four 
thern  so!<liers,  and  taking  them  in  his  boat  he  cut  theirs  adrift. 
ishing  learned  from  the  prisoners  that  a  Confederate  guard  boat 
rhh  seventy-five  soldiers  was  in  Western  Bar  entrance  and  re- 
lived to  attempt  her  capture,  and  just  as  he  was  preparing  to 
Attack  her  three  row-boats  came  from  the  northward  and  at  the 
nc  instant  five  more  api>eared  frotn  the  other  side.     The  cutter 
ras  nearly  surrounded  by  eight  row-boats  and  a  schooner  filled 
troops.     Cnshing  instantly  made  a  feint  by  dashing  toward 
'estem  Bar;  the  enemy  swallowed  the  bait  and  dashed  ahead  to 
iterccpt  him  but  lost  sight  of  him  for  a  time,  as  the  side  of  his  boat 
'ard    them  was   in   shadow.     Gushing  turned   sud<lenly   and 
rcaded  for  New  Inlet  full  speed.     His  coolness  communicated  it- 
self to  his  brave  sailors ;  the  strokes  of  the  oars  kept  perfect  time ; 
his  dcep-Iaden  boat  by  extraordinary  pulling  gained  the  passage  of 
ihe  island  and  ]>efore  the  enemy  ctmld  prevent  shot  intc»  the  breakers 
Caroline  Shoal  where  the  enemy  dared  not  follow.     Gushing 
iched  the  Cherokee  of  the  blockading  fleet  just  as  day  was  break- 
ing with  twenty-six  men  (eight  prisoners)  on  board,  and  at  12,20 
p.  m.,  arrived  at  the  MonticcUo,  having  been  absent  three  nights 
and  two  days,  and  suffered  no  casualty  whatever.    Gushing  gave 


470 


William  Barker  Cashing,. 


great  credit  to  his  men  and  officers  who  received  the  commendation 
of  the  squadron  commander  and  the  Navy  Department.  The  Con- 
federates were  astounded.  Colonel  Lamb  was  furious.  Guards 
and  j;^ard-boats  were  trebled.  General  Whiting,  the  Confederate 
commander  of  the  defenses  of  Wilmington  reported  that  the  enter- 
prising commander  of  the  Monticello  had  passed  his  forts,  cap- 
lured  and  carried  off  his  soldiers,  eluded  picket  boats  sent  to 
capture  him,  and  aroused  the  wildest  apprehensions.  The  Confed- 
erates were  searching  for  Cushing  for  days  after  he  had  returned 
to  the  Monticello.  Colonel  Lamb  tells  that  his  soldiers  would  play 
jokes  at  night,  pretending  that  they  were  Cushing  and  party,  there- 
by causing  great  alami  in  ihe  fort. 


Report  op  Lieutenakt  Cushisr,  U.  S.  Navv. 

U.  S.  S.  "  Monticello/'  off  Wilmington.  N.  C.  July  2.  1864. 

Sib:  In  consequence  of  pernitsMon  received  from  you  lo  attempt  the 
destruction  of  the  ironclad  ram  RaUigh.  I  proceeded  to  the  blockade  at 
that  point  with  the  intention  of  doing  so.  Judging  it  prudent  to  make  a 
thorough  reconnoissance,  first,  to  determine  her  i>osition,  I  left  this  ship 
on  the  night  of  the  23d,  in  the  fir5t  cutter,  with  two  officers  (Acting  Ensign 
J.  E.  Jones  and  Acting  Master's  Mate  William  Howorth)  and  15  men.  and 
started  in  for  the  Western  Bar.  1  succeeded  in  passing  the  forts,  and  also 
the  town  and  batteries  uf  Smithvilte,  and  pulled  swiftly  up  the  river. 

As  we  ncared  the  Zcek's  Island  batteries,  we  narrowly  escaped  being 
run  down  by  a  .steamer,  and  soon  after  came  near  detection  from  the 
guard  boat,  but  evading  them  all  we  continued  our  course. 

As  wc  came  abreast  of  the  Old  Brunswick  batteries,  some  15  miles  from 
the  starting  point,  the  moon  came  out  brightly  and  discovered  us  to  the 
sentinels  on  the  banks,  who  hailed  at  once,  and  soon  commenced  firing 
muskets  and  raising  an  alarm  hy  noises  and  signal  lights.  We  pulled  at 
once  for  the  other  shore  obliquely,  so  as  to  give  them  to  understand  that 
we  were  going  down,  but  as  soon  as  I  found  that  wc  were  out  of  the  moon*s 
rays  we  continued  our  course  straight  up.  thereby  baffling  the  enemy  and 
gaining  safety.  When  within  7  miles  from  Wilmington,  a  good  place  was 
selected  on  the  shore,  the  boat  hauled  up  and  into  a  marsh,  and  the  men 
stowed  along  the  bank. 

It  was  now  nearly  day,  and  T  had  determined  to  watch  the  river,  and.  if 
possible,  to  capture  some  one  from  whom  information  could  be  gained. 

Steamers  soon  t>cgan  to  ply  up  and  down,  the  flagship  of  Commodore 
Lynch,  the  Yadkin,  passing  within  aoo  yards.  She  is  a  wooden  propeller 
slean)cr  of  about  300  tons;  no  masts,  one  smokestack,  clear  deck.  English 
build,  with  awnings  spread  fore  and  aft.  and  mounting  only  two  guns. 
Did  not  seem  to  have  many  men.  Nine  steamers  passed  in  all.  three  of 
them  being  fine.  large  blockade  runners. 

Just  after  dark,  as  wc  were  preparing  to  move,  two  boats  rounded  the 
point,  and  the  men,  thinking  it  an  attack,  behaved  in  the  coolest  manner. 
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Both  boats  were  captured,  but  proved  to  contain  a  fishing  party  returning 
to  Wilmington. 

From  them  I  obtained  all  the  information  that  I  desired,  and  made  them 
act  as  my  guides  in  my  further  exploration  of  the  river. 

Three  miles  below  the  city  I  lotmd  a  row  of  obstructions,  consisting  of 
iron  pointed  spites,  driven  in  at  an  angle,  and  only  to  be  passed  by  going 
into  the  channel  left  open,  about  200  yards  from  a  heavy  battery  that  is  on 
the  left  bank.  A  short  distance  nearer  the  city  is  a  ten-gun  navy  battery 
and  another  line  of  obstructions,  consisting  of  diamond-shaped  crates,  filled 
and  supported  in  position  by  two  rows  of  spiles,  the  channel  in  this  instance 

ring   within   50  yards   of  the   gims.     A   third   row  of  obstructions   and 

lother  battery  complete  the  upper  defenses  of  the  city.  The  river  is  also 
obstructed  by  spiles  at  Old  Brunswick,  and  there  is  a  very  heavy  earthwork 
there. 

Discovering  a  creek  in  the  Cypress  Swamp,  we  pulled  or  rather  poled 
up  it  for  some  time,  and  at  length  came  to  a  road,  which,  upon  being 
explored,  proved  to  connect  with  the  main  road  from  Fort  Fisher  and  the 
iftounds  to  Wilmington.  Dividing  my  party,  I  left  half  to  hold  the  cross- 
id  and  creek,  while  I  marched  the  remainder  some  2  miles  to  the  main 

id  and  stowed  away. 

About  TI.30  a.  m.  a  mounted  soldier  appeared  with  a  mail  bag  and 
seemed  much  astonished  when  he  was  invited  to  dismount,  but  as  I  as- 
sured him  that  I  would  be  responsible  for  any  delay  that  might  take  place 
he  kindly  consentcii  to  shorten  his  journey.  About  two  hundred  letters 
were  captured,  and  I  gained  such  information  as  I  desired  of  the  fortifi- 
cation and  enemy's  force.  As  an  expedition  was  contemplated  against 
Fisher  by  our  army  about  this  time,  the  information  was  of  much  value. 

There  are  1300  men  in  the  fort,  and  the  unprotected  rear  that  our  troops 
were  to  storm  is  commanded  by  four  liRht  lotteries.  I  enclose  rebel 
requisitions  and  report  of  provisions  on  hand. 

I  now  waited  for  the  courier  from  the  other  direction,  in  nr<^ler  that 
we  might  get  the  papers  that  were  issued  at  I  p.  ni.  in  Wilnungton,  but  just 
as  he  hove  in  sight  a  blue  jacket  exposed  himselt  and  the  fellow  took  to 
instant  flight.  My  pursuit  on  the  captured  horse  was  rendered  useless  from 
lack  of  speed,  and  the  fellow  escaped  after  a  race  of  some  2  miles.  In  the 
meantime  wc  captured  more  prisoners  and  discovered  that  a  store  was 
located  about  2  miles  distant,  and  being  sadly  in  need  of  some  grub.  Mr. 
Howorth.  dressed  in  the  courier's  coat  and  hat.  and  mounted  upon  his  horse, 
pn^ceeded    to   market. 

He  returned  with  milk,  chickens,  and  eggs,  having  passed  everyone,  in 
and  out  of  service,  without  suspicion,  though  conversing  with  many. 

At  6  p.  m..  after  destroying  a  portion  of  the  telegraph  wire,  we  rejoined 
the  party  at  the  creek  and  proceeded  down,  reaching  the  river  at  dark. 

fn  trying  to  land  our  prisoners  upon  an  island  a  steamer  passed  so  close 
that  wc  had  to  jump  overboard  and  hold  our  heads  below  the  boat  to  pre- 
vent being  seen.  As  we  had  more  prisoners  than  we  could  look  out  for, 
f  determined  to  put  a  portion  of  them  in  small  boats  and  set  them  adrift 
without  oars  or  sails,  so  that  they  could  not  get  ashore  in  time  to  injure 
us.     This  was  done,  and  we  proceeded  down  the  river,  keeping  a  bright 
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lookout  for  vessels  in  order  ro  hum  ihcm,  if  possible    None  wa?  found,  but 
I   forced  tlic  pilot  to  take  nic  to  where  the  ram   Raleigh  was  said  t 
wrecked.    She  is,  indeed,  destroyed,  and  nothing  now  remains  of  her  above 
water. 

The  ironclad  North  Carolina,  Captain  Muse,  commanding,  is  in  com- 
mission, and  at  anchor  off  tlie  city.  She  is  but  little  relied  upon,  and 
would  not  stand  \oug  against  a  monitor. 

Both  torpedo  boats  were  destroyed  in  the  great  cotton  fire  some  tirae 
since.    One  was  very  near  completion. 

As  I  neared  the  forts  at  the  East  Bar.  a  boat  was  detected  making  its 
way  rapidly  to  the  shore,  and  captured  after  a  short  chase.  It  contained 
six  persons,  four  of  whom  were  soldiers.  Taking  them  all  into  my  boat, 
I  cut  theirs  adrift,  but  soon  found  that  26  persons  were  more  than  a  load. 
By  questions  I  discovered  that  at  IcH§t  one  guard  boat  was  afloat,  con- 
taining 75  musketeers,  and  situated  in  the  narrow  passage  iKtwcen  Federal 
Point  and  Zeek's  Island.  As  I  had  to  pass  them  I  determined  to  engage 
the  enemy  at  once,  and  capture  the  boat  if  feasible.  The  moon  was  now 
bright,  and  as  wc  came  near  the  entrance  I  saw  what  we  supposed  to  be 
one  large  boat  just  off  the  battery,  but  as  wc  prepared  to  sail  into  her, 
and  while  about  20  yards  distant,  three  more  boats  suddenly  shot  out 
from  that  side,  and  five  more  from  ihe  other,  completely  blocking  up  the 
sole  avenue  of  escape.  1  immediately  put  the  helm  down,  but  found  a  large 
sailboat  filled  with  soldiers  to  windward  and  keeping  us  right  in  the  glim- 
mer of  the  moon's  ra^s. 

In  this  trying  position  lioth  officers  and  men  acted  with  true  coolness  and 
bravery.  Not  the  stroke  of  an  oar  was  out  of  time;  there  was  no  thought 
of  surrender,  but  wc  determined  to  outwit  the  enemy  or  fight  it  out.  Sud- 
denly turning  the  boat's  head,  we  dashed  off  as  if  for  the  Western  Bar,  and 
by  throwing  the  dark  side  of  the  boat  toward  them  were  soon  lost  to  view. 

Tlie  bait  was  eagerly  seized,  and  their  whole  line  dashed  of?  at  once  to  in- 
terccpt  us. 

Then  again  turning,  by  the  extraordinary  pulling  of  my  sailors.  I  gained 
the  pai'sagi-  of  the  island,  and  before  the  enemy  could  prevent,  put  the  boat 
into  the  breaker?,  on  Caroline  Shoals. 

The  rebels  dared  not  follow,  and  we  were  lost  to  view  before  the  guns 
of  the  forts  trained  on  the  channel  could  be  brought  to  bear  upon  our 
unexpected  position.  Deeply  loaded  as  we  were,  the  boat  carried  us  through 
in  line  style,  and  we  reached  the  Chtrokec  just  as  day  was  breaking, 
and  after  an  absence  from  the  squadron  of  two  days  and  three  nights.  I 
am  now  posted  in  regard  to  the  city  land  and  water  defenses,  and  every- 
thing that  it  will  interest  the  Department  to  know.  I  beg  leave  to  call  your 
attention,  sir,  to  the  fact  that  Acting  Ensign  J.  E.  Jones  and  Acting  Master's 
Mate  William  lloworth  arc  the  same  officers  who  accompanied  me  to 
Smithvillc  some  months  since,  and  whom  I  select  because  of  their  uniform 
enterprise  and  bravery. 

All  the  men  did  well,  but  my  coxswain.  David  Warren,  is  deserving  of  a 
medal  of  honor  fi>r  marked  bravery  in  every  critical  moment.  I  would  aUo 
mention  Ordinary  Seaman  John  Sullivan  and  Yeoman  William  Wright, 
the  latter  having  volunteered  upon  every  expedition  of  danger  since  this 
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ship  has  been  in  commission,  in  tliiif  instance  procuring  his  discharge  from 
(he  sick  Mst  in  order  to  do  service. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

Wm.  B.  Clshing. 
Lieutenant,  Commanding. 
Acting  Reak-Admiral  S.  P.  Lee, 

Commanding  North  Atlantic  Blockading  Squadron. 

(Endorsement.) 

July  6.  1864. 
stlbmit    this   important    reconnoissancc   to   the   Deparlment    with    my 
hearty  approval  of  the  skill  and  gallantry-  displayed  by   Lieutenant   W.  B. 
Cashing  and  the  good  conduct  of  the  officers  and  men  serving  under  him. 

S.  P.  Lee, 
Actg.  Rear-Admiral.  Comdg.  North  Atlantic  Blockading  Squadron. 


Abstract  Log  of  the  U.  S.  S.  "  Monticema"  Lieut.  CfSHmo. 

U.   S.    NaVV,    C0M.\fANI>ING. 

/uitc  JO,  tS64. — Ship  lying  to  anchor  off  the  shoals.    At  8  p.  m.  got  under- 

ay  and  stood  in  to  Fort  Caswell.  At  9.35  p.  m.  Captain  Cashing,  ac- 
companied by  Acting  Ensign  Jones  and  Acting  Master's  Mate  William 
Howorih,  and  15  men  with  cutlasses,  rifles,  and  pistols  left  the  ship  on  an 
expedition.  At  10  the  batteries  opened  fire  upon  the  ship.  Stood  out  and 
anchored  with  kedge.     At   u.  first  cutter  retvirned  to  the  ship. 

June  jj. — At  840  p.  m.  Captain  Cushing  and  Acting  luisiKn  J.  E.  Jones 
and  Acting  Master's  Mate  W.  L.  Howorth,  with  15  men,  went  in  on  a  boat 
expedition,  with  two  day's  rations — beef,  pork,  bread,  etc. — with  11  re- 
volvers, 7  pistols,  6  Sharps  riiles,  nnd  ammunition. 

Jutf  26. — At  13.30  p.  m.  the  steamer  Cherokee  arrived  from  the  north 
side,  having  in  tow  our  first  cutter.  At  2.20  p.  m.  tlic  first  cutter  returned 
to  the  ship,  they  having  succeeded  in  getting  within  4?/j  miles  of  Wilming- 
ton. Had  possession  of  the  main  road  Saturday.  They  captured  the  mail- 
carrier  and  mail.  Cut  the  telegraph  wire.  Tbe  prisoners  brought  10  llie 
ship. 


Letter  of  Coumendatidn  from  the  Secretary  of  the  Navy  to 

LlEUTEXANT  Cl^SHING,  U.  S.  NaVY. 

Navy  Depabtment.  July  14,  1864. 

Sir:  The  Department  has  received,  through  Acting  Rear- Admiral  Lee, 
your  report  of  the  2d  instant  of  your  reconnoissancc  of  the  harbor  of 
Wilmington,  N.  C. 

("he  boldness  exhibited  by  you  on  this  reconnoissancc  and  the  success 
attending  it  are  most  gratifying  to  the  Department.  While  expressing  its 
thanks  to  you,  the  Department  docs  not  forget  that  you  are  nnich  indebted 
for  your  success  in  this,  as  on  your  recent  previous  reconnoissancc,  to  the 
brave  officers  and  men  who  accomi)anicd  you  and  were  under  your  com- 
mand.     Please  make  known   to   Acting   En'iign   J.   E.  Jones   and   Acting 


474 


iLLTAM  Harker  Lushing. 


Master's  Mate  W.  L.  Howorth,  whom  you  commend  for  enterprise  and 
bravery,  the  Department's  appreciation  of  their  conduct. 

To  yoiir  coxswain,  David  Warren;  William  Wright,  yoeman,  and  John^ 
Sullivan,  seaman,  medals  of  honor  will  be  awarded. 
Very  respecifuHy.  etc., 

Gideon  Welles. 
Secretary  of  the  Nj 

LlEL'TKNANT  Wm.  B.  Cl'SHING. 

Commanding  U.  S.  S.  MoniiceUo,  off  Wilmington. 


Admiral  Porter  wrote: 

Cushing's  hazardous  undertakings  were  sometimes  criticized  as  uselcsSi 
but  there  was  more  method  in  them  than  appeared  on  the  surface,  and  im- 
portant information  was  sometimes  obtained,  to  say  nothing  of  the  brilliant 
example  of  courage  and  enterprise  which  they  afforded  to  others. 


I 


Gushing  did  not  always  have  plain  sailitig".  The  master  of  the 
British  brig  Hound,  examined  by  him  on  July  i,  1864,  filed  com- 
plaint  against  the  young  commanding  officer  and  the  Navy  Depart-  ■ 
ment  administered  a  stern  rebuke,  yet,  reading  between  the  lines 
one  can  see  that  Gushing  was  a  boy  after  Gidecm  Welles*  own 
heart. 


RePOKT  OF  LlEL'TE.VANT  CuSHINfi,  U.  S.  NaVY.   REGARDING  THE  BOARDlNG  OF 

THE  British  Bru;  "Holno,"  Jl'lv  r.  186^ 
Navy  Departmest.  Washington,  D.  C.    September  2.  1864. 
Sir:    The  communication  of  the  Department  in  reference  to  the  British 
brig  ficiund.  with  the  encloMires,*  has  been  received,  and  in  reply  I  would 
state  that  at  the  time  the  MonticcUo  was  on  her  station  off  W^ilmington, 
N.  C.  a  small  brig  was  reported  in  sight,  ainl  as  usual  directions  were  given 
10  board  her  and  overhaul  her  papers.     I  did  not  go  on  deck,  but  my  ex- 
ecutive officer.  Acting   linsign   Oiarles  A.   Pettit,  carried  the  ship   within 
hail  and  demanded  name,  destination,  cargo,  etc.     By  this  time  the  steamer 
had   forged  ahead  so  as  to  be  out  of  convenient   hail,  and  two  or  three 
musket  shots  were  fired  well  across  the  bow  to  bring  her  to.    All  the  great 
guns  were  loaded  with  shell,  and  it  was  not  deemed  necessary  to  fire  one,  v 
There  wa.s  nothing  dangerous  or   improper  about   the  musket   tiring,  but  ^| 
merely  a  notification  tltat  we  wished  to  board.    The  captain  of  the  Hound, 
however,  hailed  my  ship  in  the  most  insulting  manner,  using  oaths  to  em- 
phasize his  language,  and  my  boarding  officer.  Acting  Ensign  Jnseph  Had- 
field,  reported  on  his  return  that  the  language  and  manner  of  the  Knglishman 
had  t>ec-n  in  the  last  degree  improper  lioth  on  deck  in  the  presence  of  hift  ■ 
men  and  below  in  the  cabin.    The  brig  was  not  too  large  for  a  blockade  ™ 
runner  and  was  in  my  cniising  limits;  and  I  thought  proper  to  ovethaul 

•  Not  necessary  to  publish — complaint  of  Lord  Lyons.  British  Minister, 
to  State  Department. 
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her  again  and  examine  the  papers  myself,  and  in  order  to  do  so  at  my 
leisure  I  sent  a  boat  lo  bring  the  c^iptain  and  his  papers.  I  have  directed 
tny  officers  lo  bring  captain  and  papers  on  board  in  all  cashes  where  a  spirit 
of  malice  is  lo  be  perceived,  as  I  deem  it  a  trick  by  which  a  captain  might 
cause  the  boarding  officer  to  overlook  any  informalities  in  the  ship's  papers. 

The  captain  of  the  brigf  came  aboard,  and  1  took  his  papers,  telling  him 
I  would  look  them  over  at  my  leisure,  and  he  could  remain  or  go  aboard 
his  ship,  as  he  pleased.  He  informed  me  that  he  would  remain,  with  my 
permission.  I  enquired  what  his  conduct  bnd  been,  and  he  answered  by 
lame  excuses  and  linal  retraction.  I  told  him  that  he  should  sec  the  pro- 
priety of  apologizing  to  the  Ixiarding  officer,  and  he  expressed  his  willing- 
ness to  do  so.  I  then  examined  his  papers,  and  finding  them  correct,  told 
the  captain  to  proceed. 

It  would  have  made  no  difference  in  my  action  had  the  ship  been  Ameri- 
can, or  of  other  nationality,  for  a  national  ship  must  be  treated  with 
respect. 

I  have  the  honor,  sir,  to  be,  very  respectfully,  your  obedient  servant, 

tW.    B.   CASHING, 
Lieutenant,  Commanding  V.  S-  S.  hfonticello. 
ON.  Gideon  Welles. 
Secretary   of   the    Navy. 
ETTER  FKOM    THE  SiXKETARV  OF  THE   NaVV   TO   LlEUTENANT  CASHING,   U.   S. 
Navy,  Disapproving  His  Coi'rse  jn  the  Chase  of  the  British 
Brig  "  Hgitjtd." 

Navv  Dkpabtment.  Srptcmhcr  lo,  1864. 
Sir;   I  have  received  your  report  of  the  2d  instant  in  explanation  of  your 
proceedings  on  the  ist  of  July  last  at  sea.  in  the  case  of  the  British  brig 
Hound,  against   which  complaints  have  been  justly  made. 

Your  own  statement  and  that  of  the  master  of  the  brig  concur  in  the 
following  particulars: 

That,  in  the  exercise  of  the  belligerent  right  of  search,  you  fired  musket 
shots  across  the  t>ow  of  the  f found  to  bring  her  to;  that  she  was  hoarded 
and  her  papers  examined  and  found  correct  by  the  boarding  officer,  and  the 
vessel  ascertained  to  be  on  a  legitimate  voyage;  that  the  vessel  was  per- 
mitted to  proceed  on  her  course,  was  subsequently  overhauled  again  and 
boarded,  but  the  captain,  with  his  papers,  was  brought  on  board  the  Monti- 
Cflto,  unlawfully  and  unnecessarily  detained,  and  then  permitted  to  resume 
his  voyage. 

The  Department  fails  to  find  in  your  explanation  any  excuse  for  your 
disregard  of  international  law  and  courtesy,  but  regrets  to  perceive  in  your 
conduct  a  disregard  of  both,  and  a  llagraut  violation  of  its.  oft^repeatcd  in- 
structions. 

The  customary  notice  of  your  desire  to  speak  the  Hound  by  showing 
your  colors  and  firing  a  blank  cartridge  was  not,  in  the  first  instance, 
obser\cd.  The  use  of  musketry  was  a  departure  from  the  recognized 
practice.  After  the  right  of  search  had  been  exercised,  no  ground  for 
detention  or  seizure  discovered,  and  the  vessel  allowed  to  proceed,  she  was 
again  brought  to  and  unwarrantable  and  unjustifiable  measures  adopted. 
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What  was  your  object  in  again  overhauling  the  brig?  You  state 
your  boarding  officer  reported  on  his  return  from  the  first  examination  that 
the  language  and  manner  of  the  master  of  the  brig  had  been  in  the  last 
degree  improper,  both  on  deck  in  the  presence  of  his  men  and  below  in  the 
cabin,  and  that  yo\i  thought  proper  to  overhaul  her  again  and  examine  the 
papers  yourself,  and  in  order  to  do  so  at  your  leisure,  you  brought  the 
captain  and  his  papers  on  board  the  MonticfHo,  which  is  your  custom  where 
a  spirit  of  malice  is  perceived,  which  is  a  trick  that  might  cause  a  boarding 
officer  to  overlook  any  informalities  in  the  ship'  papers. 

If  on  hearing  the  report  of  the  boarding  ofticer  there  had  been  any- 
ttiing  in  it  to  induce  you  to  believe  that  the  vessel  was  not  all  right,  it 
would  not  have  been  improper  in  you  to  overhaul  the  vessel  for  the  purpose 
of  making  a  personal  examination  of  the  papers  or  the  vessel  itself.  But 
there  was  impropriety  in  taking  the  master  out  of  his  ship,  carrying  him 
on  board  your  own.  and  there  detaining  him  some  hours,  with  a  >*iew  to 
examining  the  papers  at  your  leisure.  Something  more  than  the  verifica* 
tion  of  the  vessel's  papers  is  apparent  in  your  procedure:  a  disposition  was 
exhibited,  if  the  object  was  not  actually  accomplished,  to  punish  the 
master  of  the  brig  for  an  offense  against  courtesy,  and  a  manifestation  of 
authority,  assumed  rather  than  rightful,  over  him  and  the  vessel  in  his 
charge.  In  adopting  this  course  of  correcting  a  discourtesy  on  the  part  of 
the  master  of  the  brig,  you  inflicted  injury  on  the  owners  of  the  vessel  in 
unnecessarily  detaining  her,  and  abused  the  belligerent  right  of  search. 

Wore  this  the  first  time  the  Department  has  had  to  remind  you  of  the 
necessity  of  rigidly  observing  the  customary  rules  on  the  high  seas,  it 
might  have  been  induced  to  express  in  milder  terms  it^  disapprobation  of 
your  proceedings  in  the  case  of  the  Hound.  I  cikIosc  herewith  a  copy 
of  the  circular  instructions  of  the  Department  to  our  cruisers,  issued 
August  i8.  1862.  and  trust  that  you  will  give  them  attention,  considering 
well  their  injunction  to  "  exercise  great  forbearance  with  great  firmness, 
and  manifest  to  the  world  that  it  is  the  intention  of  our  Government,  while 
asserting  and  maintaining  our  own  rights,  to  respect  and  scrupulously 
regard  the  rights  of  others." 

The  I>epartment  is  not  upholding  the  master  of  -the  brig  in  hia  dis- 
courteous and  offensive  manner  to  the  boarding  officer  of  the  Monticello, 
but  cannot  allow  his  conduct  to  shield  you  against  an  earne.st  expression 
of  its  disapprobation. 

In  conclusion,  I  must  enjoin  upon  you  to  be  more  cautious  in  future. 
Such  proceedings  repeated  cannot  fail  to  bring  upon  you  the  serious  dis- 
pleasure  of  your  Government  and  result  to  your  regret  and  injury.  While 
the  Department  is  always  ready  to  accord  to  officers  of  the  service,  as  it 
has  in  several  instances  in  your  own  case,  due  credit  for  valor  and  effi- 
ciency in  the  discharge  of  duty,  it  is  not  the  less  so  to  disapprove  and  punish 
when  disapprobation  and  punishment  are  deserved. 

Very  respectfully,  etc., 

Gideon  Weu.es, 
Secretary  of  the  Navy. 
LiECTCNAXT  Wm.  B.  Cushixg,  U.  S.  Navy.  New  York. 
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( Confidential.) 

Flagship  North  Atlantic  Bi^ockading  Squadron,  Hampton  Roads, 

Virginia,  July  9,  1864. 

Sir:  Lieutenant  Gushing  arrived  here  on  the  5th  instant,  bringing  his 
report  of  his  rcconnoissance  near  Wilmington.  I  suggested  his  making  an 
attempt  to  destroy  the  rehel  ram  Albemarle  at  Plymouth.  He  at  first  pro- 
posed an  attack  on  the  ram  with  our  gunboats  at  Plymouth,  or  a  boat  ex- 
pedition, led  by  himself,  with  80  men. 

I  concur  m  Captain  Smith's  opinion  that  it  would  be  inexpedient  to  fight 
the  ram  with  our  long  doublc-cndcrs  in  that  narrow  river.  I  proposed  to 
Lieutenant  Gushing  a  torpedo  attack,  either  by  means  of  the  india-rubber 
boat  heretofore  applied  for.  which  could  be  transported  across  the  swamp 
Cipposite  Plymoutli,  or  a  light-draft,  rifle-proof,  swift  steam  barge,  fitted 
with  a  torpedo. 

In  the  meantime  delay  ensued  from  the  MonttceHo  getting  ashore  in 
the  Elizabeth  River.  The  enclosed  letter  from  Lieutenant  Gushing  con- 
tains his  mature  views  on  the  subject,  llie  Monticcllo  will  return  to 
the  blockade  as  soon  as  Lieutenant  Kempff  arrives,  who  is  hourly  ex- 
pected, and  Lieutenant  Gushing,  who  desires  to  superintend  the  fitting  of  the 
jboats  he  may  have,  is  instructed  to  report  to  the  Department  and  deliver  this 
communication.  I  have  enjoined  secrecy  and  discretion  upon  him.  He  is 
entirely  willing  to  make  an  attempt  to  destroy  the  ram.  and  I  have  great 
confidence  in  his  gallantry. 

I  have  the  honor  to  be,  sir,  very  respectfully,  yours, 

S.  P.  Lee, 
Aclg.   Rear-Admiral,   Gomdg.    North    Atlantic   Blockading    Squadron. 
Ho.v.  Gideon  Welles, 

Secretary  of  the  Na%'y.  Washington,  D.  C. 

(Subenclosure.) 
(Confidential.) 

U.  S.  S.  "  MoNTiCELLo,"  Hampton  Roads,  Virginia,  July  9,  1864, 
Sir:    Deeming  the  capture  or  destruction  of  the  rebel  ram  Albemarle 
feasible,  I  beg  leave  to  state  that  I  am  acquainted  with  the  waters  held  by 
her,  and  am  willing  to  undertake  the  task. 

If  furnished  with  three  low-pressure  tugs,  one  or  more  fitted  with  tor- 
pedoes, and  all  armed  with  Hght  howitzers,  it  inight  be  effected,  or,  if 
rubber  boats  were  on  hand  to  transport  across  the  swamp  to  a  point  im- 
mediately abreast  of  Plymouth.  If  detailed  for  this  work,  I  would  like  to 
superintend  the  outfit  of  the  boats,  and  would  be  glad  to  sec  Lieutenant 
Kcmpff,  of  the  Connecticut,  in  charge  of  the  Monticello  during  my  absence. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.  B.  Gushing, 
Lieutenant,    Commanding. 
Acting  Rear-Admibai.  S.  P.  Lee. 

Gomdg.  North  .■\tlantic  Blockading  Squadron,  Hampton  Roads. 
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Cushing's  plan  to  fit  out  torpedo  boats  to  destroy  the  Albatiarle 
was  heartily  approved  by  the  Navy  Department,  and  the  work  of 
preparation  was  done  at  the  New  York  Navy  Yard.  Assistant 
Engineer  George  W.  Melville,  later  a  rear-admiral,  gave  Gushing 
great  assistance,  doing  much  of  the  blacksmith  work  with  his  own 
hands  and  with  his  usual  energy  and  skill.  Gommander  Gharles 
Stewart  Boggs  also  aided  Gushing  in  this  preparation  of  his  tor- 
pedo boats. 

Navy  Department,  July  28,  1864. 
Sir  :   Proceed  to  New  York  and.  report  to  Rear- Admiral  Gregory,  who 
will  assist  you  in  the  purchase  of  a  suitable  tug  and  india-rubber  boat. 

Very  respectfully, 

Gideon  Welles, 
Secretary  of  the  Navy. 

LreUTENANT  W.   B.  CUSHING,  U.  S.    NaVV. 

Commanding  U.  S.  S.  MonticcUo,  Present. 

(Telegram.) 

Navy  Department,  August  7,  1864- 
Fit  out  as  early  as  practicable  two  of  the  picket  boats  for  Lieutenant 
W.  B.  Gushing. 

Gideon  Welles, 
Secretary  of  the  Navy. 
Rear- Admiral  F.  H.  Gregory,  U.  S.  Navy,  New  York. 


U.  S.  Hotel,  New  York,  September  9,  1864, 
Sir:   Can  1  send  the  picket  boats  through  the  canal  to  Chesapeake  Bay  in 
charge  of  their  officers,  and  go  myself  by  the  usual  route  and  meet  them 
there?     The  torpedo  is  all  that  detains  them  now,  and  that  will  soon  be 
completed. 

Very  respectfully, 

W.  B.  Gushing, 
Lieutenant,  U.  S.  Navy. 
Ho.v.  G.  V.  Fox. 
Assistant  Secretary  of  the  Navy.  Washington,  D.  C. 


FXPEIUTION    FOR    THE    DKSTKLCrinN    OF    THE    C.    S.     RaM    "  ALnKMARLE,"    AT 

Pl.VMDLTII,    N.   C,   OcTOItEk  27-28,    1864.    UNDER  THE  CoMMAND 

Ul-    LlElTENANT    ClSUI.N'G.    C    S.    NaVY. 

The  two  picket-boats,  t'acli  about  thirty  feet  in  lenp;th,  with  tor- 
pedoe.s  an<l  spars  made  the  trip  from  Xcw  York  by  inland  route. 
Picket  r»oat  N'o.  i  and  Cushinjj:  arrived  safely  at  Hampton  Roads. 
October,    10,   1864,  after  a   trying  and   danj^erous   trip.      Picket 
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Boat  No.  2,  under  a  volunteer  officer  was  captured  by  Confed- 
erates in  Wicomico  Bay,  October  8.  Rear-Admiral  Porter  who 
assumed  command  of  the  North  Atlantic  Blockading  Squadron, 
October  12,  1864,  sent  Gushing,  weak  and  worn  with  exposure  and 
loss  of  sleep  on  a  three  day's  fruitless  search  for  the  missing 
Picket  Boat  No.  2,  Finally  Porter  sent  Gushing  on  his  way 
through  the  Dismal  Swamp  to  the  sounds  of  North  Carolina, 
where  he  arrived  and  reported  to  the  senior  officer,  Commander 
W.  H.  Macomb.    Porter's  instructions  to  Macomb  read  in  part: 

I  have  directed  Lieutenant  Gushing  to  go  down  in  a  steam  launch  and  if 
possible  destroy  this  ram  with  torpedoes.  I  have  no  great  con6dence  in  his 
success,  but  you  will  afford  him  all  the  assistance  in  your  power,  and  keep 
boats  ready  to  pick  him.  up  in  case  of  failure. 

After  two  days  of  preparation  Gushing  attempted  to  move  up 
the  Roanoke  River  to  Plymouth  on  the  night  of  October  26,  but 
got  aground  and  returned  to  the  Otsego  in  the  sound,  and  ar- 
ranged to  attack  the  ram  on  the  night  of  the  27th. 

The  ram  Albcfnarle  had  engaged  the  wooden  gun-boats  on 
April,  19,  1864,  and  driven  the  Union  vessels  from  Roanoke 
River,  sunk  the  SouthHeld  and  made  certain  the  capture  of  Ply- 
mouth, which  surrendered  April  20.  On  May  5.  1864,  she  bad 
engaged  the  squadron  in  the  western  part  of  Albemarle  Sound, 
badly  damaged  the  Sassacus,  and  withdra^^^^  to  Pl>Tnouth.  She 
lay  in  October,  1864,  below  the  custom  house  wharf  in  Plymouth, 
stem  upstream,  moored  to  the  bank  and  wharf,  with  a  boom  of 
c>*press  logs  around  her  to  prevent  her  injury  by  torpedoes,  for  the 
Confederates  were  well  informed  of  Cushing's  intentions.  Ply- 
mouth is  on  the  right  bank  of  the  river  eight  miles  from  its  mouth. 
The  river  in  autumn  stages  is  low  and  slow,  150  to  200  yards  wide, 
lined  on  both  banks  with  swamp  land  timber.  One  mile  below 
Plymouth  lay  the  wreck  of  the  Sonthfield,  commanded  by  a  battery 
abreast  her.    On  the  wreck  were  four  Confederate  pickets. 

The  night  of  October  27,  1864,  was  dark  and  rainy  in  the 
sounds,  with  light  airs  and  breezes,  temperature  of  air  about  66''» 
water  55*.  At  11.28  p.  m.,  Gushing  in  his  launch  with  fifteen 
souls  aboard  left  the  Shamirock,  towing  that  ship's  second  cutter 
with  Acting  Gunner  William  Petcrkin,  Acting  Master's  Mate 
Wilson  D.  Burlingame,  and  ten  men.  Gushing  steamed  up  the 
river  past  the  Soulhficld  and  battery  abreast  without  being  seen. 
cast  off  the  cutter  with  orders  to  capture  the  pickets  on  the  Smith- 
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field,  and  proceeded  to  attack  the  ram.  When  seen  and  hailed  by 
the  sentries,  dishing  was  not  disturbed  but  maneuvered  for  a  fair 
position  under  the  enemy's  continuous  fire,  discharged  his  12- 
IK)under  howitzer  at  the  enemy,  sang  out  "  Leave  the  ram  J  we  arc 
goinjLj  to  blow  you  up,*'  rushed  at  the  boom,  passed  over  it,  coolly 
detached  his  torpedo  and  exploded  it  under  the  port  quarter  of  the  ^ 
ram.  sinkini?  her  at  her  moorings.  Cushing  ordered  his  men  to  fl 
save  '■  '.<,  removed  his  shoes  and  coat,  and  sprang  into  the 

r.ivci I.  ui  a  point  Wow  the  town,  lay  in  a  swamp  a  part  of  the 

next  day,  found  a  sMkitT  in  a  creek,  readied  the  sound  and  rowed 
toward  th  lose  log  for  October  28  reports  his  ar-  ^ 

rival  as  fo]... " 


At  10.15  P-  m.  heard  «oRie  one  haifing  xfor  4  hont.  Went  to  quarters,  and 
slipped  the  cable,  seni  an  armed  bOlt  4piqr  in  charge  of  Acting  Ensign 
Milton  Webster,  which  brought  on  boSTd  lJ«nit*iiant  William  B.  Cushing. 

The  ]og  of  the  Shamrock  records  tbat  her  second  cutler  returned 
at  6.45  a.  m.,  with  four  prisoners  from  ihe  Sout/ificld,  rejwrting 
that  the  launch  had  attacked  the  ram,  an'  '  in  had  kept  up  a 
lieavy  fire  of  musketry  and  artillery  for  al>  .  minutes,  that  the 

Valley  City  blew  her  whistle  at  1 1 .00  p.  m.,  and  at  1 1 .30  p.  m.  came 
alongside  with  Cushing,  who  reported    '  i  blown  up  and 

launch  sunk.     All  hands  "cheered  ship  shamrock  fired  a 

IX-inch  gun  and  signaled  the  fleet. 

The  crew  in  the  launch,  seven  officers  and  %9ght  men.  were 
mainly  volunteers.  Cushing  and  a  fireman,  H^|(faton,  escaped. 
Acting  Master's  Mate  Woodman  and  Fireman  Hiiargms  were 
drowned.    Five  officers  and  six  men  were  taken  prisoners.* 

The  immediate  result  of  Cushing's  exploit  w«s  tb<r  fall  of  Ply- 
mouth, but  the  total  result  can  never  be  measured.  It  is  immeas- 
urable. For  intrq>id  courage  it  is  unequaled.  As  an  fxample  and 
inspiration  it  is  immortal. 

The  thanks  of  Congress  to  Cushing  for  blowing  uf»  the  Albe- 
marle gave  him  a  promotion  of  one  grade  which  advanced  him 
about  fifty  numbers  in  rank,  and  fifteen  months  in  date;.  For  the 
gallant  deed  of  sinking  the  Merrimac  \t  Santiago  Channel,  Lieu- 


I 

I 
I 


*The  accounts  of  the  marvelous  heroism  of  Cushing  in  "  ftaUlis  and 
Leaders;"  "Blockade  and  Cruisers,"  by  Soley;   Ha.rpcr'i   N"  for 

July.  1874;  Naval  War  Records,  Vol.  to  tt  al.;  "Three  Wu*.,...,,;.  .  ,.i.h- 
ings,"  by  Thcron  Wilbcr  Haight;  and  "  Commander  William  Barker  Cush- 
ing." by  E.  M.  H.  Edwards,  are  spirited,  thrilling  and  felicitous. 
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tenant  Hobson  was  promoted  four  ^ades,  and  about  thirteen  years 
in  date.  For  burning  the  Philadelphia  in  Tripoli  Harbor,  Decatur 
was  promoted  two  grades  and  about  ten  years  in  date. 

Cushingf's  little  launch  was  recaptured  by  Commander  Macomb, 
repaired  and  used  as  an  instruction  boat  for  cadets  at  the  U.  S. 
Naval  Academy  for  many  years. 

The  Aibewarle  was  raised  and  taken  to  Norfolk  where  the 
metal  was  stripped  from  her  and  her  hull  sold.  She  was  built  by 
Gilbert  Elliott,  a  youth  one  year  younger  tlian  Gushing.  Her 
keel  was  laid  in  a  cornfield  at  Edward's  Ferry  on  Roanoke  River, 
and  she  was  completed  just  in  time  to  give  battle  to  the  Union 
gun-boats,  April  19,  1864.  She  was  a  twin  screw  ironclad  ram, 
1 58  feet  long,  35  feet  wide,  4-inch  armor,  9  feet  draft,  and  carried 
at  each  end  a  6.4-inch  Brooke  riile  which  fired  from  three  hinged 
ports.  The  bow  gim  could  fire  ahead  or  on  either  side.  The  stern 
gun  could  fire  astern  or  on  either  side.  Owing  to  the  bar  at  the 
mouth  of  Roanoke  River  she  could  not  pass  into  Albemarle  Sound 
except  at  time  of  high  water  in  the  river  which  occurred  during 

I  the  spring  months, 
f  (Telegram.) 

Fortress  Monroe,  Va.,  Kovembor  1,  1864.  (Received  1.25  p.  m.) 
'  I  sent  Lieutenant  dishing  on  the  17th  of  October,  with  picket  launch 
No.  I,  to  hlow  up  the  ram  Albemarle.  He  rciumed  to-day  and  reports  to 
me  he  blew  up  the  Albemarle  on  the  morning  of  the  28th.  The  destruction 
was  complete.  Picket  launch  No.  i  was  destroyed  by  the  enemy's  shot 
and  simk;  one  man  escaped  with  Lieutenant  Gushing;  the  others  captured. 
1  promised  Gushing  promotion  to  another  grade  if  he  succeeded,  Hope  the 
Department  will  honor  the  promise  if  the  report  is  corroborated.  Com- 
mander Macomb  writes  me:  "From  circumstances  which  have  since  oc- 
curred. I  am  able  to  inform  you  that  the  ram  is  sunk." 
David   D.    Porter, 

Rear-,\dmiral. 
Hon.  Gideon  Welles. 


Report  of  Lieutenant  Gushing.  U.  S.  Navy,  Commanding  Expedition. 
Albemarle  Sound.  North  Cabolika,  Octoher  30,  1864. 

.Sir  :  I  have  the  honor  to  report  that  the  rebel  ironclad  Albemarle  is  at 
the  Iwttom  of  the  Roanoke  River.  On  the  night  of  tlic  27th,  having  pre- 
pared my  steam  launch,  I  proceeded  up  toward  Plymouth  with  13  officers 
and  men.  partly  volunteers  from  the  srinadron. 

The  distance  from  the  mouth  of  the  river  to  the  ram  was  about  8  miles, 
the  steam  averaging  in  width  some  200  yards,  and  lined  with  the  enemy's 
pickets.     -A.  mile  below   the  town  was  the  wreck  of  the  Southfield.  sur- 
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rounded  by  some  schooners,  and  it  was  understood  that  a  gun  was  mounted 
there  to  command  the  bend.  I,  therefore,  took  one  of  tlie  Shamrock's 
cullers  in  low,  with  orders  to  cast  off  and  board  at  that  point  if  we  were 
hailed.  Our  boat  succeeded  in  passing  the  pickets,  and  even  the  SouthHeld, 
within  20  yards,  without  discovery,  and  we  were  not  hailed  until  by  the 
lookouts  on  the  ram.  The  cutter  was  then  cast  off  and  ordered  below, 
while  wc  made  for  our  enemy  under  a  full  head  of  steam. 

The  rebels  sprung  their  rattle,  rang  the  bell,  and  commenced  firing,  at 
the  same  time  repealing  their  hail  and  seeming  much  confused. 

The  light  of  a  fire  ashore  showed  me  the  ironclad  made  fast  to  the 
wharf,  with  a  pen  of  logs  around  about  30  feet  from  her  side. 

Passing  her  closely,  wc  made  a  complete  circle  so  as  to  strike  her  fairly, 
and  went  into  her  bows  on.  By  this  time  the  enemy's  fire  was  very  severe. 
but  a  dose  of  canister  at  short  range  served  to  moderate  their  zeal  and 
disturb  their  aim.  Paymaster  Swan,  of  the  Otsego,  was  wounded  near  me, 
but  how  many  more  I  know  not.  Tlirec  bullets  struck  my  clothing,  and  the 
air  seemed  full  of  them 

In  a  moment  we  had  struck  the  logs,  just  abreast  of  the  quarter  port, 
breasting  them  in  some  feet,  and  our  bows  resting  on  them.  The  torpedo 
boom  was  then  lowered  and  by  a  vigorous  pull  I  succeeded  in  diving  the 
torpedo  under  the  overhang  and  exploding  it  at  the  same  time  that  the 
Albemarle's  gun  was  fired.  A  shot  seemed  to  go  crashing  through  my 
boat,  and  a  dense  mass  of  water  rushed  in  from  the  torpedo,  filling  the 
launch  and  completely  disabling  her. 

The  enemy  then  continued  his  fire  at  15  feet  ranget  and  demanded  our 
surrender,  which  I  twice  refused,  ordering  the  men  lo  save  themselves, 
and  removing  my  own  coat  and  shoes.  Springing  into  the  river,  I  swam, 
with  others,  into  the  middle  of  the  stream,  the  rebels  failing  to  hit  us. 

The  most  of  our  party  were  captured,  some  were  drowned,  and  only 
one  escaped  besides  myself,  and  he  in  another  direction.  Acting  Master's 
Mate  Woodman,  of  the  Commodore  Hull,  I  met  in  the  water  half  a  mile 
below  the  town,  and  assisted  him  as  best  I  could,  but  failed  to  get  liim 
ashore. 

Completely  exhausted,  I  managed  to  reach  the  shore,  but  was  too  weak 
to  crawl  out  of  the  water  until  just  at  dayUght,  when  I  managed  lo  creep 
into  the  swamp,  close  to  the  fort.  While  biding  a  few  feet  from  the  path, 
two  of  the  v-l/^^mflrVj  officers  passed,  and  I  judged  from  their  conversation 
that  the  ship  was  destroyed. 

Some  hours'  traveling  in  the  swamp  served  to  bring  me  out  well  below 
the  town,  when  I  sent  a  negro  in  to  gain  information  and  found  that  the 
ram  was  truly  sunk. 

Proceeding  through  another  swamp,  T  came  to  a  creek  and  captured  a 
skiff,  belonging  to  a  picket  of  the  enemy,  and  with  this,  by  11  o'clock  the 
next  night,  had  made  my  way  out  lo  the  Valley  City. 

Acting  Master's  Mate  William  L.  Howorth,  of  the  Moniicello^  showed, 
as  usual,  conspicuous  bravery.  He  is  the  same  officer  who  has  been  with 
me  twice  in  Wilmington  harbor.  I  trust  he  may  be  promoted,  when  ex- 
changed, as  well  as  Acting  Third  Assistant  Engineer  Stotesbury,  who. 
being  ftfr  the  first  time  under  fire,  handled  his  engine  promptly  and  with 
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coolness.  All  the  officers  and  men  behaved  in  the  most  gallant  manner. 
I  will  furnii>h  their  names  to  the  Department  as  soon  as  they  can  be 
procured. 

The  cutter  of  the  Shamrock  boarded  the  SouthHeld,  but  found  no  gun. 
Four  prisoners  were  taken  there. 

Tlic  ram  is  now  completely  siihmerged,  and  the  enemy  have  sunk  three 
schooners  in  the  river  to  obstruct  the  passage  of  our  ships. 

I   desire  to  call    the   attention   of  the   admiral   and   Department  to   the 
spirit  manifested  by  the  sailors  on  the  ships  in  these  sounds.     But  few 
men  were  wanted,  but  ail  hands  were  eager  to  go  into  the  action,  many 
offering  their  chosen  shipmates  a  month's  pay  to  resign  in  their  favor. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

!l  W.    B.    CUSHING, 

■  Lieutenant,  U.  S.  Navy. 

1 


Reah-Aumiral  D.  D.  Porter, 
Commanding  North  Atlantic  Squadron, 

The  name  of  the  man  who  escaped  is   William  Hoftman,  seaman,  on 
\e  Chicopee.     He  did  his  duty  well,  and  deserves  a  medal  or  honor. 

Respectfully, 

W.   B.    CCSHING, 

U.  S.   Navy. 


Report  op  Acting  Ensign  Gav,  U.  S.  Navy. 

Portsmouth.  N.  H.,  March  7,  1865. 

Sir:  In  obedience  to  your  order  I  have  returned  to  my  home,  and 
submit  the  following  report  of  my  capture:  On  the  26th  of  October,  1864, 
Lieutenant  Gushing  came  alongside  of  the  U.  S.  S.  Otsego,  then  on  picket 
duty  near  the  mouth  of  the  Roanoke  River,  with  picket  boat  No.  i,  to  pro- 
ceed up  to  Plymouth  to  endeavor  to  destroy  the  rebel  ram  Albemarle. 
Wishing  to  act  a  part  in  the  expedition,  I  immediately  oiTered  my  services, 
which  were  accepted.  Having  made  all  necessary  preparations  we  left 
the  U.  S.  S.  Otsego  at  n  p.  m.,  having  the  U.  S.  S.  Shamrock's  cutter  in 
tow,  with  2  officers  and  10  men.  We  then  proceeded  up  the  river.  Having 
passed  the  pickets  on  the  Southfield  and  Fort  Race  without  being  dis- 
covered, we  came  within  hailing  distance  of  the  ram.  The  cutter  was 
then  cast  off  and  ordered  to  proceed  back  and  capture  the  pickets  onthe 
SouthHcid.  Seeing  a  light  ahead,  which  we  took  to  be  on  board  the 
Albemarle,  we  approached  carefully  under  full  speed,  but  on  coming  par- 
allel with  the  light  [it]  showed  us  the  ram  astern  of  us.  On  turning  around 
we  were  hailed  from  the  ram.  We  made  no  answer.  We  were  hailed 
again,  making  no  answer,  but  still  getting  in  a  fair  position. 

The  next  call  was  not  so  pleasant,  for  we  were  discovered,  and  the 
grape  and  canister  began  to  play  on  our  small  craft  in  rapid  succession, 
which  was  returned  by  our  12-pounder.  At  the  same  time  Lieutenant 
Gushing  sang  out  with  several  others,  "  Leave  the  ram,  or  I'll  blow  you  to 
pieces!'*     Having  backed  our  boat  sufficiently  to  get  headway  enough  on 
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her  to  jump  the  log  pen  which  encircled  the  ram,  we  succeeded  in  jurnping 
the  logs  and  lowering  the  torpedo  boom,  and  by  a  vigorous  pull  Lieutenant 
Cushing  succeeded  in  exploding  the  torpedo  under  the  port  bow  of  the  ram. 
Eveothing  now  was  in  the  greatest  of  CKcitemcnt  on  account  of  the  hea%'y 
musketry  we  were  receiving  from  the  ram.  Having  backed  our  boat  off 
from  the  Albemarle,  wc  came  in  contact  with  the  logs  which  were  en- 
circled around  her.  Finding  it  impossible  to  extricate  our  boat,  and  being 
twice  ordered  to  surrender,  Lieutenant  Gushing  gave  the  order  not  to  sur- 
render, at  the  same  lime  sang  out,  "  Men.  save  yourselves."  and  immediately 
sprang  overboard,  several  others  following  the  example.  I  had  not  pro- 
ceeded far  from  the  boat  when  I  fell  in  with  Acting  Ensign  William  L. 
Howorth  on  a  log.  unable  to  proceed  farther  without  assistance.  Having 
a  life  preserver  with  me,  I  gave  it  to  him  and  returned  to  the  boat  to  pro- 
cure another,  not  knowing  how  far  1  might  have  to  swim,  and  at  the  same 
time  I  destroyed  two  boxes  of  ammunition  and  several  carbines.  I  had 
not  gone  far  the  second  time  when  I  found  myself  chilled,  and  after  a 
severe  struggle  I  regained  the  circle  of  logs,  where  I  found  several  of  the 
crew,  with  a  boat  from  the  ram  in  charge  of  Lieutenant  Roberts.  We  were 
all  taken  on  shore  and  marched  to  the  prison,  where  wc  remained  until 
onr  gunboats  made  their  approach  up  the  river.  We  were  then  marched  to 
Tarboro.  N.  C,  a  distance  of  60  miles,  [at]  which  place  we  arrived  on  the 
2d  of  November,  being  ver>'  tired  and  feet  badly  swollen.  On  the  3d  we 
were  sent  to  Salisbury,  where  we  arrived  on  the  5tlL  After  marching  about 
2  miles  wc  arrived  at  the  stockade,  where  we  were  enclosed  with  some  10,- 
000  prisoners.  Here  we  suffered  immensely  for  the  want  of  shelter  from 
the  inclemency  of  the  weather  and  also  for  provisions,  as  our  fare  was 
very  poor,  being  one-half  pint  of  meal  per  day,  which  was  very  inconvenient 
on  account  of  having  no  cooking  utensils.  On  the  13th  we  were  sent  to 
Danville,  where  [we]  arrived  on  the  14th.  Here  we  were  placed  in  a  brick 
building  with  about  500  army  officers.  This  place  wc  found  to  be  more 
comfortable,  as  we  were  sheltered  from  the  weather,  but  still  not  having 
a  blanket  or  cover  of  any  kind,  which  made  it  very  severe  for  us.  Our 
ration  here  was  a  piece  of  corn  bread,  4  inches  long,  2  wide,  and  V.^  thick; 
this  consisted  of  our  day's  ration.  On  the  nth  of  December  we  were 
s«nt  to  Richmond.  Va.,  and  confined  in  Ltbby  Prison.  Tliere  we  found 
the  treatment  much  tlie  same  as  at  Danville.  On  the  2i5t  of  February, 
t86&  wc  were  paroled,  and  arrived  at  Cox's  Landing  the  same  afternoon 
tad  rcpairetl  on  board  of  the  flag-of-truce  steamer  Nett*  York,  where  we 
reoencd  a  bcmntiful  supply  (of]  edibles.    Hoping  this  will  meet  with  your 


I  remain,  your  obedient  servant, 

Thomas  S.  Gay, 
Acting  Ensign,  U,  S.  Navy. 


Nftvy,  Washington,  D.  C 


.  J 


William  Barker  Cushixg.  487 

Copy  of  Letter  Found  in  the  Post-office  at  Plymouth,  N.  C, 
November  i,  1864. 
U.  S.  S.  "  Albemarle,"  Plymouth,  N.  C,  October  29,  1864. 
Esteemed  Friend:  I  received  your  kind  epistle  of  the  20th  instant,  finding 
ine  lingering  under  a  severe  attack  of  the  fever.  I  am  now  up  and  about 
again,  nearly  as  well  as  ever.  They  are  sending  out  expeditions  every  now 
and  then.  We  captured  a  Yankee  yawl  boat.  It  is  supposed  we  killed 
nearly  all  of  her  crew,  consisting  of  about  eight  men.  But  the  most  awful 
thing  of  all  (perhaps  you  will  hear  of  it  before  this  reaches  you)  is  that  a 
Yankee  torpedo  boat  steamed  up  the  river  Thursday  night,  and  about  3 
o'clock  Friday  morning  ran. into  the  Albemarle.  The  torpedo  bursting, 
blew  a  great  hole  in  her  some  6  feel  long,  sinking  her  almost  instantly. 
She  is  now  lying  at  the  bottom  of  the  Roanoke  River.  The  crew  lost 
everything  they  had,  bed  clothing  and  everything.  Some  lost  their  hats  and 
shoes,  and  some  even  came  out  in  their  shirts  and  drawers,  barefooted.  We 
are  in  an  awful  condition.  I  believe  they  are  going  to  hold  the  place  to  the 
bitter  end.  Captain  Warley  says  he  intends  to  fight  as  long  as  there  is  a 
man  left  (this  is  all  gas).  I  never  did  witness  such  an  uproar  before  in  my 
life.  Troops  were  hurrying  to  and  fro,  expecting  every  moment  to  meet 
in  battle  dread.  But,  fortunately,  there  has  been  no  attack,  though  there  is 
no  telling^  how  soon  we  may  see  a  man-of-war  steaming  up  the  river, 
belching  forth  fury  in  her  mad  career,  carrying  in  her  front  the  token  of 
devastation  and  ruin.  We  are  going  to  take  command  of  one  of  the 
forts  on  the  river. 

♦  *******♦♦* 

Direct  your  letter  to  Plymouth,  N.  C,  care  of  Captain  Warley. 
I  remain,  as  ever,  your  sincere  friend, 

E.  K.  L. 


General  Order  of  Rear-Admiral  Porter.  U.  S.  Navy,  Announcing  the 

Destruction  of  the  Ram. 
General  Orders, 

No.  34. 
North  Atlantic  Squadron,  Flagship  "Malvern,"  November  5,  1864. 

Nothing  stimulates  the  energy  and  zeal  of  officers  and  men  more  than 
a  proper  appreciation  of  their  services.  It  is  always  my  desire  to  give  full 
credit  to  all  officers  and  men  under  my  command  who  may  distinguish 
themselves  and  reflect  credit  upon  the  naval  service.  It  is  right  that  the 
creditable  work  of  an  officer  should  be  made  known  to  those  serving  in  the 
same  squadron. 

It  affords  me  pleasure  to  inform  the  officers  and  men  of  the  squadron 
under  my  command  that  the  rebel  ram  Albemarle,  which  has  for  so  long 
a  time  kept  a  large  force  of  vessels  employed  to  watch  her,  has  been 
destroyed  by  Lieutenant  William  B.  Gushing,  who,  in  this  hazardous 
enterprise,  has  displayed  a  heroic  enterprise  seldom  equaled  and  never 
excelled.  In  the  face  of  a  watchful  enemy,  and  under  a  heavy  fire  of 
musketry  and  great  guns,  he  went  riglit  into  the  ram  Albemarle  and  blew 
her  up,  his  own  boat  being  destroyed  by  one  of  the  enemy's  shot.    To  say 
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nothing  of  the  mora!  effect  of  this  gallant  affair,  the  loss  of  this  vessel 
to  the  rebels  cannot  be  estimated.  It  leaves  open  to  us  all  the  Albemarle 
Sound  and  tributaries,  and  gives  us  a  number  of  vessels  for  employment 
elsewhere  (hitherto  kept  to  watch  the  ram),  which  has  been  a  great  source 
of  annoyance  to  the  vessels  in  the  sound.  The  gallant  exploits  of  Lieuten- 
ant Gushing  previous  to  this  affair  will  form  a  bright  page  in  the  history 
of  the  war,  but  they  have  all  been  eclipsed  by  the  destruction  of  the  AWe* 
marU\  The  spirit  evinced  by  this  officer  is  what  I  wish  to  see  pervading 
this  squadron.  He  has  shown  an  absolute  disregard  of  death  or  danger, 
and  will  no  doubt  be  suitably  rewarded  by  the  Government,  which  reward  he 
well  dcser\'es.  Opportunities  will  be  offered  to  all  those  who  have  the 
energy  and  skill  to  undertake  like  enterprises;  and  20  volunteers  are  wanted 
at  this  moment  to  perform  a  like  service.  The  chances  are  death,  capture^ 
glory,  and  promotion. 

Davh)  D.  Porter, 
Rear-Admiral,  Commanding  North  Atlantic  Squadron. 
To  be  read  to  the  officers  and  crew  assembled  on  the  quarter-deck  of 
each  vessel  in  this  squadron. 

Note. — In  response  to  General  Orders,  No.  34,  rp<iuesting  twenty  volun- 
teers for  extra  hazardous  duty,  77  officers,  149  enlisted  men,  and  the  entire 
ship's  company  of  the  U.  S.  S.  Tuscarora  volunteered  their  services. — 
Compilers. 
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Letter  of  Commeitdation  prom  the  Secretary  op  the  Navy  to 
Lieutenant  Cushinc,  U.  S.  Na^-y. 

Navy  Department,  November  9,  1864. 

Sir:  Vour  report  of  October  30  has  l>ern  received,  announcing  the 
deslruclioM  of  the  rebel  ironclad  steamer  Albevtarle  on  the  night  of  the  27th 
ultimo  at  Plymouth,  N,  C. 

When  last  summer  the  Department  selected  you  for  this  important 
and  perilous  undertaking,  and  sent  you  to  Rear-Admiral  Gregory  at 
New  York  to  make  the  necessary  preparations,  it  left  the  details  with 
you  to  perfect.  To  you  and  your  brave  comrades,  therefore,  belongs  the 
exclusive  credit  which  attaches  to  thi?  daring  achievement.  The  de- 
struction of  so  formidable  a  vessel,  which  had  resisted  the  continued  at- 
tack of  a  number  of  our  steamers,  is  an  important  event,  touching  our 
future  naval  and  military  operations.  The  judgment,  as  well  as  the  daring 
courage  displayed,  would  do  honor  to  any  officer,  and  redounds  to  the 
credit  of  one  zi  years  of  age. 

On  four  previous  occasions  the  Department  has  had  the  gratification 
of  expressing  its  approbation  of  your  conduct  in  the  face  of  the  enemy, 
and  in  each  instance  there  was  manifested  by  you  the  same  heroic  daring 
and  innate  love  of  perilous  adventure — a  mind  determined  to  succeed 
and  not  to  be  deterred  by  any  apprehensions  of  defeat. 

The  Department  has  presented  your  name  to  the  President  for  a  vote 
of  thanks,  that  you  may  be  promoted  one  grade,  and  your  comrades  also 
shall  receive  recognition. 
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It  gives  ni€  pleasure  to  recall  the  assurance  you  gave  me  at  the  com- 
tnencemcnt  of  your  active  professional  career  that  you  would  prove  your- 
self worthy  of  the  confidence  reposed  in  you  and  of  the  service  to  which 
you  were  appointed.  I  trust  you  may  be  preserved  through  further  trials, 
and  it  is  for  yourself  to  determine  whether,  after  entering  upon  so  auspi- 
cious a  career,  you  shall  by  careful  study  and  self*discipline  be  prepared 
for  a  wider  sphere  of  usefulness  on  the  call  of  your  country 

Very  respectfully, 

Gideon  Weli^s, 
Secretary  of  the  Navy. 
LrEiTENANT  W.  B.  CusHiNC.  U.  S.  Navy,  Washington,  D.  C. 


Ltiiut  or  THE  President  of  the  United  States  to  Congress,  Recommend- 
ing A  Vote  of  Thanks  to  Lieutenant  Gushing,  U.  S.  Navy. 

To  the  Senate  and  House  or  Representatives:  In  conformity  to  the 
iw  of  the  i6lh  July,  1862,  I  most  cordially  recommend  that  Lieutenant 
William  B.  Gushing,  U.  S.  Navy,  receive  a  vote  of  thanks  from  Congress 
for  his  important,  gallant,  and  perilous  achievement  in  destroying  the  rebel 
ironclad  steamer  Albemarle  on  the  night  of  the  27th  October,  1864,  at 
Plymouth,  N.  C.  The  destruction  of  so  formidable  a  vessel,  which  had 
[resisted  the  continued  attacks  of  a  number  of  our  vessels  on  former  oc- 
casions, is  an  important  event  touching  our  future  naval  and  military 
operations,  and  would  reflect  honor  on  any  officer,  and  redounds  to  the 
credit  of  this  young  officer  and  the  few  brave  comrades  who  assisted  in  this 
successful  and  daring  undertaking. 

This  recommendation  is  specially  made  in  order  to  comply  with  the  re- 
quirements of  the  ninth  section  of  the  aforesaid  act,  which  is  in  the  follow- 
ing words,  viz : 

"That  any  line  officer  of  the  Navy  or  Marine  Corps  may  be  advanced 
one  grade,  if,  upon  recommendation  of  the  President  by  name,  he  received 
the  thanks  of  Congress  for  highly  distinguished  conduct  in  conflict  with 
the  enemy,  or  for  extraordinary  heroism  in  the  line  of  his  profession." 

Abkauam  Lincoln. 
Washington  City,  December  15.  1864. 


Resoluhon  Tendering  the  Thanks  of  Congress  to  Lieutenant  Gushing 

ANi>  TO  THE  Officers  and  Men  who  Assisted  Him  in  the 

Destruction  of  the  C.  S.  Ram  "Albemarle." 

That  the  thanks  of  Congress  are  due.  and  are  hereby  tendered,  to 
Lieutenant  William  B.  Gushing,  of  the  United  States  Navy,  and  to  the 
officers  and  men  under  his  command,  for  the  skill  and  gallantry  displayed 
by  them  in  the  destruction  of  the  rebel  ironclad  steamer  Albemarle  at  Ply- 
mouth, North  Carolina,  on  the  night  of  the  twenty-seventh  of  October, 
eighteen  hundred  and  sixtj'-four. 

Approved  December  ao,  1864, 
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After  the  destruction  of  the  Albcfftarlc.  Gushing  was  placed  m 
command  of  Rear-Admiral  Porter's  flag  steamer  Malvern,  and  led 
the  squadron  to  its  attacks  on  Fort  Fisher.  There  Ciishing's 
active  services  were  so  urgently  needed  that  he  was  again  placed  in 
command  of  his  staunch  vessel  the  Montkello  and  rendered  excel- 
lent service.  Tlie  following  contemporaneous  newspaper  account 
is  descriptive  of  the  work  done  by  Gushing  in  sounding  for  anchor- 
age of  the  Union  vessels  in  the  first  attack  on  Fort  Fisher.  Gushing 
considered  this  his  most  hazardous  experience  and  has  stated  that 
he  was  under  fire  iot  six  hours. 


i 


(Kcwspapcr  extract — Philadelphia  hiquirer.) 

At  one  o'clock  a  small  boat  was  launched  from  the  Malvern,  containii 
Lieutenant  William  B.  Cushing,  he  who  sunk  the  Albemarle,  Master's  Mate 
Horton.  of  the  Malvern,  and  thirteen  seamm.  The  little  boat  carried  the 
blue  and  while  pennant  of  a  commanding  officer,  to  which  Lieutenant  Gush- 
ing is  entitled.  The  frail  craft  headed  toward  the  fort,  and  the  thirteenth 
stood  in  the  bow.  casting  a  lead,  and  announcing  the  soundings.  Master's 
Mate  Horton  sat  in  the  stern  noting  the  depths,  and  Lieutenant  Gushing 
directed  the  course  to  be  rowed  and  sounded.  For  ten  minutes  the  rebels 
seemed  paralyzed  with  this  audacious  piece  of  coast  surveying,  and  then 
they  trained  their  guns  on  the  boat  and  fired,  the  first  shot  striking  the  water 
not  more  than  fifty  feet  from  the  boat 

Not  the  least  disturbed  was  Gushing  or  his  men ;  the  sailors  rowed 
steadily,  the  lead  was  thrown,  the  soundings  noted,  as  if  shot  and  shell  were 
not  dropping  all  around  them,  and  at  times  splashing  them  with  water  which 
they  cast  high  in  the  air. 

Steadily  forward  sped  the  little  boat.  Under  the  very  muzzles  of  Fisher's 
guns  were  the  soundings  taken.  When  a  biscuit  might  be  tossed  from  the 
boat  to  the  beach.  Lieutenant  Gushing  signalled  his  men  to  cease  rowing, 
and  he  stood  up  in  the  stern  of  his  frail  craft  and  took  a  cool  and  deliberate 
survey  of  the  fort.  There  he  stood,  a  glittering  target  for  the  rebel  gunners, 
for  he  wore  every  stripe  of  lace  to  which  his  rank  entitles  him.  The  rebel 
gunners  deemed  him  incorrigible  or  respected  his  bravery ;  but  what  is 
more  likely,  ihcy  saw  more  Yankee  audacity  in  the  distance. 


At  the  attack  by  assault  on  the  fort  on  January  15,  1865.  and 
after  the  repulse  of  the  naval  party.  Gushing  organized  a  field  hos- 
pital and  also  relieved  the  army  forces  in  the  trenches,  thereby 
releasing  these  forces  and  enabling  them  to  join  in  the  attack  which 
resulted  in  the  capture  of  that  stronghold.  The  assault  was  led  by 
Gushing,  Preston  and  Porter,  and  is  described  in  Harper's  Maga- 
line  in  an  article  regarding  the  service  of  Lieutenant  B.  H.  Porter 
as  follows: 
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(Extract  from  Harper^s  Magasine,) 

Accompanied  by  two  of  his  best  friends  and  two  of  the  most  heroic  young 
men  the  war  has  developed — Lieutenants  W.  B.  Gushing  and  S.  W.  Preston 
— ^he  took  his  place  at  the  head  of  the  column.  .  .  .  The  only  survivor  of 
the  three  young  men.  Lieutenant  W.  B,  Gushing,  the  hero  of  the  Albemarle 
capture,  whose  fame  can  never  die,  thus  described  the  scene  which  ensued : 

"  Ben  looked  grave  and  determined.  We  were  under  a  terrific  fire  and  the 
men  commenced  to  get  confused.  Ben  threw  himself  to  the  front,  flag  in 
hand,  and  the  charge  went  on.  At  the  palisade  by  the  ditch  that  surrounds 
the  fort,  Ben  fell  shot  through  the  breast.  His  last  words  were,  'Garry 
me  down  the  beach.'  Four  of  the  Maivern's  and  Monttcello's  men  raised 
him  and  tried  to  comply.  Two  were  killed.  He  waved  the  others  aside 
with  a  last  motion  and  died." 

After  the  fall  of  Fort  Fisher  he  rendered  extremely  hazardous 
service  in  taking  up  torpedoes,  repeating  his  daring  examination 
of  the  Cape  Fear  River  and  its  inner  defensive  works.  His  shrewd 
arid  skillful  work  in  luring  in  and  capturing  the  blockade-running 
steamers  Stag  and  Charlotte  is  a  story  by  itself,  and  his  construct- 
ion of  a  fierce  looking  "  mock  monitor  "  caused  the  Confederates 
to  evacuate  a  strong  earth-work  and  caused  many  a  hearty  laugh 
among  the  sailors  of  the  fleet. 

The  war  was  over.  In  four  years  Cushing  had  risen  from  the 
position  of  "  bilged  "  midshipman  to  the  rank  of  lieutenant-com- 
mander, and  to  a  fame  that  is  unique  in  our  navy.  The  casualty 
book  of  the  Navy  Department  contains  no  mention  that  he  was 
ever  wounded,  yet  no  other  man  ever  encountered  the  dangers 
that  he  passed  and  survived  them,  preserved  as  if  by  a  succession 
of  miracles  and  sustained  through  all  his  trials  by  a  firm  faith  in 
the  eternal  goodness  and  justice  of  God. 

(concluded  in  SEPTEMBER.) 


tcornuonTED.l 

U,  S.  NAVAL  INSTITUTE,  ANNAPOLIS.  MD. 


PANAMA  CANAL  TOLLS. 
By  Rear-Admiral  Charles  H.  Stockton,  U,  S.  Navy. 
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In  regard  to  the  status  of  canals  in  general.  Prof.  John  Bassctt 
Moore,  in  Vol.  3,  p.  268,  of  his  monmnental  Digest  of  International 
Law,  published  in  1909,  says : 

While  a  natural  thoroughfare,  although  wholly  within  the  dominion  of  a 
government,  may  be  passed  by  commercial  ships,  of  right,  ycl  the  nation 
which  constructs  an  artificial  channel  may  atmex  sach  conditions  to  its  use 
as  it  pleases. 

Oppenheim,  in  his  latest  edition  (Vol.  i,  p.  248),  says  upon 
this  subject: 

That  canals  are  parts  of  the  territories  of  the  respective  territorial  states 
obvious  from  the  fact  that  they  arc  artificially  constructed  waterways. 


The  latter  author  previously  made  a  statement  as  follows  (Vol. 
t.  p.  231)  : 

Tlic  supreme  authority  which  a  state  exercises  over  its  tcrritor>'  makes  it 
apparent  that  on  one  and  the  same  territory  can  exist  one  full  sovereign 
state  only.  Two  or  more  full-sovereign  states  on  one  and  the  same  territory 
are  an  impossibility.  The  following  live  cases,  of  which  the  Law  of  Na- 
tions is  cognizant  arc  apparent,  but  not  real,  exceptions  to  this  rule 

(The  fourth  only  is  quoted.) 

(4)  The  fourth  case  is  that  of  a  piece  of  territory  of  which  the  nse, 
occupation,  and  control  is  in  perpetuity  granted  by  the  owner — state,  to 
another  state  with  the  exclusion  of  the  exercise  of  any  sovereign  rights 
over  the  territory  concerned  on  the  part  of  the  grantor.  In  this  way  the 
Republic  of  Panama  transferred  in  1903,  to  the  United  States  of  .\merica 
a  ten-mile  wide  strip  of  tetritory  for  the  purpose  of  constructing,  adminis- 
trating, and  defending  the  so-called  Panama  Canal.  In  this  case  the 
grantor  retains  only  in  name  the  property  of  the  territory,  the  transfer 
of  the  land  concerned  is  really  cession  all  but  in  name,  and  it  is  certain 
that  only  the  grantee  exercises  sovereignty  there. 

Of  course  such  cessions  and  such  sovereigjity  can  be  affected  by 
previous  treaties  still  in  force  concerning  the  use  of  the  acquired 
territory  for  the  purpose  of  a  canal  and  its  incident  artificial  navi- 
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gation  between  two  given  seas  or  bodies  of  water.  In  1850  Great 
Britain  and  the  United  States,  in  the  Gayton-Bulwer  treaty  of 
Washington,  stipulated  as  between  these  nations  the  free  naviga- 
tion and  neutrahzation  of  a  canal  between  the  Pacific  and  the 
Atlantic  oceans  then  proposed  to  be  constructed  by  the  way  of  the 
River  San  Jtian  de  Nicaragua  and  the  lakes  of  Nicaragua  and 
Managua.  In  1881  the  building  of  a  canal  through  the  Isthmus  of 
Panama  was  taken  in  hand  under  the  auspices  of  a  P'rench  com- 
pany, but  in  1888  the  works  were  stopped  in  consequence  of  the 
financial  collapse  of  the  company.  After  this  the  United  States 
revived  the  project  of  a  canal  by  the  way  of  San  Juan  River  and 
the  lakes  of  Nicaragua.  In  view  of  the  p>ossible  completion  of  this 
canal.  Great  Britain  and  the  United  States  signed,  on  Feliruary 
5,  1900.  the  Convention  of  Washington,  which  stipulated  free 
navigation  on,  and  the  neutralization  of,  the  proposed  canal  as  set 
forth  for  the  Sue^  Canal  by  the  Convention  of  Constantinople 
of  18^.  Ratification  of  this  convention  was  wisely  refused  by 
the  Senate  of  the  United  States.  In  the  following  year,  however, 
on  November  18,  1901.  another  treaty  known  as  the  Hay-Paunce- 
fote  treaty,  was  signed  and  duly  ratified  by  the  Senate  of  the 
United  States.  This  treaty,  between  Great  Britain  and  the  United 
States  alone,  applies  to  a  canal  between  the  Atlantic  and  Pacific 
oceans  by  whatever  route  may  be  expedient  and  supersedes  the 
Gayton-Bulwer  treaty  specifically  in  its  first  article,  as  that  treaty 
was  practically  otherwise  a  perpetual  treaty.  The  second  article 
of  the  treaty  reads  as  follows: 

It  is  agrecfj  that  the  canal  may  he  constructed  under  the  auspices  of  the 
government  of  the  United  States,  cither  directly  at  its  own  cost,  or  by  gift, 
or  loan  of  money  to  individuals  or  corporations,  or  through  subscription 
to  or  purchase  of  stock  or  shares,  and  that,  subject  to  the  proxHsions  of 
the  ftresent  treaty,  the  fair!  government  shall  have  and  enjoy  all  the  rights 
incident  to  such  construction,  as  well  as  the  exclusive  right  of  providing 
for  the  regulation  and  management  of  the  canal. 

It  will  be  necessary  also  to  give  as  jjcrtinent  to  the  matter  under 
discussion  the  preamble  and  first  paragraph  of  the  third  article 
of  the  treaty  which  follows  and  which  reads  that : 

The  United  States  adopts,  as  the  ba^s  of  the  neutralization  of  such  ship 
canal,  the  following  rules,  suhstantially  as  embodied  in  the  Convention  of 
Constantinople,  signed  October  29.  1888,  for  the  free  navigation  of  the 
Suez  Canal,  that  is  to  say: 

I.  Tlie  canal  shall  be  free  and  open  to  the  vessels  of  commerce  and  of 
war  of  all  nations  observing  these  rules,  on  terms  of  entire  equality,  so 
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that  there  shall  be  no  discrimination  against  any  such  nation,  or  Us  citisens 
Of  SMbjtils.  I"  respect  of  the  conditions  or  cfiarges  of  troMc  or  otherwise. 
Such  conditions  and  charges  of  traffic  shall  be  just  and  equitable. 

The  reading  of  tliese  articles,  with  the  words  italicized  by  the 
present  writer,  makes  it  evident  that  there  shall  not  be  any  dis- 
crijnination  in  favor  of  any  country  or  person,  even  in  favor  of 
dial  country  which  constructs  and  owns  the  canal,  but  which  of  its 
own  volition  yields  any  claim  for  preference.  There  can  be, 
however,  as  I  propose  farther  on,  discrimination  as  to  certain  kinds 
of  navigation  provided  that  within  that  kind  of  navigation  there 
shall  be  no  national  or  individual  discrimination.  There  exists 
within  the  laws  of  the  United  States,  as  within  the  statutes  of  sev- 
eral other  maritime  countries,  two  kinds  of  classification  of  trade 
under  which  its  vessels  are  placed,  known  as  the  coasting  or  coast- 
wise trade  and  foreign  commerce  or  trade.  With  us  as  with  several 
ther  countries  the  trade  known  in  French  as  "  cabotage  "  and 
itb  us  as  the  coasting  trade,  is  reserved  to  vessels  flying  the  flag 
£  the  nation  whose  coasts  are  concerned.  Foreign  trade  is  of 
urse  opened  to  vessels  of  all  flags  and  all  nations.  It  is  my 
belief  that  this  discrimination  of  coastwise,  as  distinguished  from 
foreign,  trade  should  alone  distinguish  between  the  tolls  or  charges 
for  traffic  in  the  management  of  the  Panama  Canal.  In  order, 
however,  to  comply  strictly  with  the  terms  of  the  Hay-Pauncefote 
treaty  the  charges  under  each  classification  should,  though  differing 
as  to  class,  be  the  same  to  all  vessels  of  all  nations  engaged  in  the 
same  class  of  commerce.  To  make  this  just  and  effective,  it  would 
follow  that  our  navigation  laws  should  be  changed  so  that  foreign 
vessels  be  allowed  to  enter  ijUo  our  coastwise  trade  between  the 
Atlantic  and  Pacific  coasts,  by  the  way  of  the  canal,  and  to  carry 
the  matter  still  fardicr  in  its  impartiality,  that  merchants  and  ship 
owners  of  the  United  States  be  allowed  to  purchase  foreign  vessels 
and  place  them  under  the  American  flag  under  the  same  conditions 
and  privileges  as  if  they  were  vessels  built  in  the  shipyards  of  the 
United  States.  Following  these  rules  there  would  be  no  danger  as 
to  the  railways  of  the  United  States  controlling  the  coastwise  trade 
of  the  United  States,  via  the  Isthmus  of  Panama,  as  they  do  now, 
and  there  would  be  no  danger  of  the  withholding  of  capital  for  the 
construction  and  management  of  steamers  for  this  coastwise  trade 
as  has  been  already  threatened.  The  trade  would  be  opened  to 
the  world  and  be  beyond  the  control  of  any  money,  railway  or 
shipping  trust. 
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There  is  a  natural  division  in  the  coasting  trade  of  the  United 
States,  one  portion  only  being  necessarily  changed  in  status,  by 
the  creation  of  a  minimum  toll,  by  the  admission  of  foreign  vessels 
and  finally  by  a  removal  of  a  prohibition  of  purchase  and  transfer 
to  the  American  flag  of  vessels  built  outside  of  the  United  States, 
This  portion  should  be  known  as  the  coastwise  trade  of  the  United 
States  via  the  Panama  Canal.  It  would  include  such  trade  from 
the  Atlantic  and  Gulf  ports  of  the  United  States  to  the  Pacific 
ports  of  the  United  States,  not  only  those  to  continental  ports,  likefl 
those  of  California,  Oregon.  Washington  and  Alaska,  but  to  the 
insular  possessions  of  Hawaii  and  the  Pliilippines  as  well  as  the 
smaller  insular  ports  like  Guam  and  Tutuila.  This  coastal  trade 
very  similar  to  what  is  known  in  French  as  the  "  Grand  Cabotage  " 
is  now  restricted  by  law  to  American  vessels.  The  other  coastal 
trade  known  in  Frencli  as  the  *'  Petit  Cabotage  "  could  still  he 
reserved  to  vessels  that  arc  American  built  and  be  confined  to 
stretches  of  one  coast  alone  on  each  side ;  that  is,  from  ports 
at  such  points  as  Portland,  Maine,  and  Galveston  and  New 
Orleans  and  New  York  on  the  Atlantic  side,  and  ports  on  the 
Pacific  side  from  San  Diego  to  the  ports  of  Puget  Sound  and 
Alaska  as  extremes.  Upon  the  latter  coastal  trade,  or  petit  cabo- 
tage, the  present  rules  of  coast  trade  would  apply  while  the  coast-  M 
wise  trade  vUi  the  Panama  Canal  would  be  made  so  free  and  open  ™ 
that  the  world's  shipping  could  enter  so  as  to  break  down  any 
railway  control  or  monopoly. 

There  is  another  feature  to  be  observed  in  connection  with  the 
coastwise  trade  of  the  United  States  via  the  Panama  Canal.  If  it 
should  have  the  present  restrictions,  the  same  restrictions  that  are 
now  applied  so  far  as  shipping  is  concerned,  it  would  be  a  trade 
denied  to  other  nations  in  time  of  peace  and  hence  under  the  theory 
and  practice  of  some  nations  it  would  place  the  neutrals  which 
might  be  disposed,  or  secured,  to  engage  in  it,  in  time  of  war,  to 
capture,  by  a  powerful  naval  belligerent,  under  what  is  known  as 
the  Rule  of  War  of  1756,  and  hence  this  trade  would  cease  to  exist. 
Great  Britain  and  Germany  with  more  powerful  navies  than  our 
own  could  command  the  neighboring  seas  and  hence  bring  this 
tnide  to  a  standstill.  But  as  a  trade  open  to  other  nations  in  time  of 
peace,  neutral  shipping  would  be  free  from  capture  under  that  rule 
in  war  time  and  this  most  important  of  trades  would  go  on  freely 
at  all  times. 
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Thomas  J.  Lawrence  (p.  668,  Principles,  etc.,  of  International 
Law,  4tli  edition)  says  that; 

Great  Britain  backed  by  several  important  maritime  powers  still  holds 
that  if  a  belligerent  throws  open  in  time  of  war.  to  neutrals,  a  coasting 
or  colonial  trade  wliich  it  confined  to  its  own  subjects  in  time  of  peace, 
its  foe  may  treat  all  neutral  merchanlmcn  wbo  take  advantage  of  the  per- 
mission as  enemy  vessels.  Another  group  of  powers,  headed  by  the  United 
States,  holds  strongly  to  the  cnnirary  opinion;  and  unless  a  settlement  is 
soon  reached,  the  question  may  become  acute  and  dangerous  in  a  great 
maritime  war. 

Great  Britain  presented  a  memorandum  in  the  London  Naval 
Conference  favoring  the  doctrine  of  the  war  of  1756  as  to  colonial 
and  coasting  trade  hut  it  met  with  opposition,  especially  from  the 
L'nited  States.  France  and  Holland,  to  the  extent  that  tlie  matter 
was  left  unsettled  hut  alluded  to  in  the  2d  paragraph  of  Art.  ^7  of 
the  Declaration  of  London,  as  follows : 

The  case  where  a  neutral  vessel  is  engaged  in  a  trade  which  is  closed 

in  time  of  peace,  remains  outside  the  scope  of.  and  is  in  no  wise  affected 
by  this  rule. 

Hence  each  maritime  power  is  at  liberty  to  act  as  it  pleases  in 
war  time  and  there  is  nothing  to  prevent  any  power  from  cap- 
luring  neutral  as  well  as  enemy  merchantmen,  engaged  in  the 
coastwise  trade  via  the  Panama  Canal  so  long,  as  is  now  the  case, 
that  foreign  merchantmen  are  denied  the  right  to  enter  that  trade 
in  time  of  peace. 

It  may  and  prohably  will  be  urged  that  it  is  necessary  to  retain 

I  this  coastwise  trade  via  Panama  Canal  to  build  up  a  merchant 
marine  for  the  United  States.  In  answer  it  can  l>e  stated  that  for 
pwer  fifty  years  this  trade  has  been  in  the  hands  of  American 
built  merchantmen  without  havfnp^  had  any  material  results  in  the 
treation  of  an  American  merchant  marine.  In  fact  our  mercantile 
marine  plying  on  and  ofF  our  coast  has  been  mainly  a  subsidiary  to 
our  great  railway  systems,  with  freight  charges  so  arranged  as  not 
to  affect  its  land  freight  charges  when  it  comes  in  competition 
therewith,  and  really  either  to  feed  the  lines  alone  or  to  give 
them  advantages  over  competing  railway  systems.  It  is  this  part 
railway,  part  water  transportation  that  gives  such  a  controlling 
situation  in  tr^s-continental  trade  to  the  Southern  Pacific  Rail- 
way, from  New  York  to  New  Orleans  or  Galveston  by  water  and 
the  remaining  portion  by  land  in  a  climate  and  with  a  mileage 
which  tends  to  much  profit. 
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With  a  minimum  toll  to  all  countries  for  the  coastwise  trade, 
with  a  competition  beyond  the  reach  of  railway  or  railway  bankers, 
and  with  an  opportunity  of  securing  the  benefit  of  cheap  construc- 
tion outside  of  the  United  States  and  with  the  assurance  of  free 
transit  in  war  time  under  neutral  flags,  this  coastwise  trade  via 
the  Panama  Canal  opens  an  opportunity  for  the  development  of 
our  Pacific  coast  by  water  route  which  is  beyond  the  possibility 
of  attainment  in  cheapness,  in  time  and  in  safety  in  any  other  way. 
Above  all  there  would  be  no  discrimination  in  tolls  against  any 
country  or  against  any  citizen  or  subject  thereof. 


[COrTEIOHTBD.] 
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THE  BAGDAD  RAILWAY  AND  WHY  IT  IS  OF 
INTEREST  TO  THE  UNITED  STATES. 

By  Captain  Albert  Cleaves,  U.S.  Navy. 


The    Bagdad    Railway   connecting"   Constantinople    with    the 
^ersian   Gulf  when  completed  will   stand  a  **  brilliant  second" 
the  list  of  achievements  of  the  last  fifty  years,  and  to  quote  the 
^orth  German  Gacette  (March  22d),  "with  proud  joy  we  shall 
icn  be  able  to  look  upon  a  new  inonument  of  Genuan  work, 
lerman  application  and  stubborn  German  enterprise."     It  may 
seetii  at  first  glance  that  the  United  States  has  but  little  interest 
the  Bagdad  Railway,  aside  from  that  interest  which  every 
lucated  man  must  have  in  an  enterprise  of  such  magnitude.    As 
matter  of  fact,  however,  this  country  has  a  very  definite  and 
itinct  concern  in  Germany's  adventures  in  Asia  Minor — the 
;ason  is  not  difficult  to  discover — a  railroad  from  Constantinople 
the  Persian  Gulf  via  Bagdad,  under  the  control  of  one  Power 
rans  not  only  monopoly  of  trade  by  that  Power,  but  sooner  or 
Iter  "colonization  also.     Now  it  is  fairly  certain  that,  as  pointed 
It   recently  in  the  Spectator,  at  this  moment  Germany  is  not 
[y  to  undertake  over-sea  expansion ;  until  her  fleet  can  be  re- 
used from  her  own  coasts  she  cannot  have  distant  colonies,  for 
Monies  must  be  protected,  and  in  view  of  the  politicat  situation 
Europe,  Germany  has  no  ships  to  spare  for  that  purpose.    But 
rtitle  her  colonization  schemes  must  be  held  in  abeyance  for  this 
;as<:in,  the  tide  of  emigration  is  only  checked  temporarily.     But 
when  it  flows  again,  it  will  be  a  matter  of  much  interest  to  us 
rhcther  it  sets  westward  toward  South  America  or  eastward  to 
,sia  Minor.     Its  bearing  o|i  our  navy  strategy  is  apparent. 
The  United  States  has  two  great  principles  to  uphold,  the  policy 
of  the  Monroe  Doctrine  and  the  integrity  of  the  Panama  Canal. 
For  nearly  one  hundred  years  the   Monroe  Doctrine  has  been 
the  barrier  to  which  those  nations  most  concerned  have  been  loath 
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to  accord  official  recogrnition,  and  threats  against  it  have  more 
than  once  brought  the  United  States  to  the  brink  of  war.  Our 
position,  however,  has  been  so  firm  and  consistent  that  it  is  prob- 
able that  the  proposition  is  at  least  tacitly  accepted.  At  any  rate 
England  is  said  to  have  formally  recognized  our  great  policy  that 
the  American  Continent  is  for  ^Vmericans.  The  only  other  Power 
from  which  there  has  been  reason  to  feel  great  apprehension  on 
this  point  is  Germany,  and  this  was  due  to  the  prevalent  idea  that 
her  emigration  to  South  America  was  of  such  an  extent  that  she 
would  attempt  to  establish  territorial  sovereignty  over  her  col- 
onies that  had  s[>rung  up  there  as  an  overflow  for  her  greatly 
increasing  population. 

Prince  \'on  Biilow  once  said  that  Germans  multiply  like  hares. 
As  a  matter  of  fa'ct  the  population  of  Germany  has  increased 
from  forty-one  millions  in  1870  to  more  than  sixty  millions  in 
1905;  the  annual  increase  is  900,000.  Mr.  Ellis  Barker  in  his 
Modern  Germany  says  that  only  20,000  to  30,000  yearly  emigrate, 
and  that  immigration  is  actually  three  or  four  times  larger  than 
emigration.  It  is  evident  from  these  figures  that  an  outlet  for 
such  a  teeming  population  will  soon  become  imperative. 

There  can  be  no  doubt  that  for  many  years  the  Pan-Germans 
looked  to  South  America  as  the  logical  field  for  their  colonial 
ambitions,  but  these  dreams  of  a  South  American  territory  could 
only  be  realized  by  a  violation  of  the  Monroe  Doctrine,  and 
Germany  had  no  desire  to  quarrel  with  the  United  Slates.  If  wc 
consider  the  numl>er  and  extent  of  the  German  population  in 
South  America,  I  believe  that  it  will  be  accepted  that  the  question 
of  German  colonization  is  not  now  sufficient  to  cause  anxiety  to 
the  United  States.  If  this  is  true,  the  fact  is  one  of  great  im- 
portance when  considered  in  connection  with  our  naval  policy. 

It  is  worth  mentioning  that  Brazil  also  has  been  sensitive  on 
the  subject  of  German  colonization  in  the  Western  Hemisphere, 
and  it  was  thought  by  some  writers  that  the  two  big  Brazilian 
dreadnoughts  were  built  as  a  warning  that  permanent  occupation 
or  control  of  Brazilian  territory'  would  not  be  tolerated.  It  is  now 
nearly  one  hundred  years  since  the  first  German  colony  was  es- 
tablished in  South  .America  (at  Rio  do  Sol  in  1824),  and  although 
Germany  had  invested  in  Brazil  alone,  in  igoo,  more  than  $150,- 
000,000,  the  absorption  of  her  colonists  to  a  greater  or  less  extent 
by  the  natives  has  not  been  encouraging  to  German  hopes.     In 
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1905  the  total  Gennan  population  in  South  America  was  653,500. 
In  the  States  of  Rio  do  Sol,  Santa  Catarina,  and  Parana  (1899) 
300,000  of  these  were  Gennan  speaking",  but  according^  to  Consular 
Reports  not  raorc  than  200  were  citizens  of  the  German  Empire, 
The  greatest  number  of  emigrants  in  any  one  year  to  South 
America  was  2,500  in  1906.  These  figures  are  only  approximate, 
as  it  is  impossible  to  differentiate  between  Germans  of  long  resi- 
dence in  the  Republics,  Germans  born  within  the  Republics,  and 
C*€rmans  naturalized  there.  There  is  no  custom  of  naturalization 
such  as  obtains  in  the  United  States.  All  children  born  on  the 
soil  of  Latin  American  countries  of  Gennan  parentage  are  con- 
sidered natives  in  the  sense  of  the  word  that  they  arc  amenable  to 
certain  local  laws,  although  they  still  remain  German  both  by 
breeding  and  culture.  Where  then  will  Germany  plant  her  col- 
onies? She  might  expand  in  New  Guinea,  on  the  West  Coast  of 
Africa,  in  the  Belgian  Congo,  China,  or  lastly  in  Asia  Minor, 
but  there  are  strong  reasons  to  believe  that  Asia  Minor  is  the 
serious  objective  of  her  industrial  and  colonial  ambitions.  It  is 
evident  from  Germany's  relations  with  Turkey,  and  the  course  of 
conciliation  she  has  pursued  for  the  last  thirty  years  witli  the 
Ottoman  Empire,  that  she  contemplates  Asia  Minor  as  the  logical 
territory  to  receive  her  surplus  population,  and  to  develop  her 
trade  and  commerce,  and  there  can  not  be  much  doubt  that  one 
of  the  most  eagerly  hoped  for  results  of  tlie  construction  of  the 
Bagdad  Railroad  is  the  colonization  by  Germans  of  Asia  Minor 
and  probably  also  the  neutral  zone  of  Persia.  As  we  have  seen  the 
flow  of  emigration  to  South  America  has  already  been  checked ; 
if  it  is  diverted  from  the  shores  of  South  America  towards  the 
Middle  East,  it  will  probably  never  run  back,  and  this  menace  to 
the  Monroe  Doctrine  will  disappear  with  the  opening  of  the 
great  German  trunk  line  which  is  to  connect  Hamburg  with  the 
fertile  fields  uf  Syria  and  Mesopotamia. 

In  regard  to  our  trade  relations  with  Germany,  the  Bagdad 
Railroad  cannot  fail  to  exert  a  great  influence.  For  many  years 
after  the  war  with  France.  Germany  found  the  United  States  a 
practically  inexhaustible  market  for  the  sale  of  her  manufactured 
products,  but  the  McKinley  Bill  in  1890  and  the  Dingley  Tariff 
practically  cnjshed  that  trade,  and  encouraged  liome  industries  to 
such  an  extent  that  in  the  course  of  a  few  years  Germany  found 
the  scales  turned,  and  instead  of  selling  her  goods  in  the  United 
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States.  American  products  were  successfully  competing  with 
German  stuff  in  the  shops  of  Berlin.  Now  the  Bagdad  Railmad 
will  open  up  a  great  market  in  Asia  Minor  for  German  goods,  and 
it  cannot  be  doubled  that  American  and  other  foreign  goods  will 
be  subjected  to  a  high  Turkish  tariff,  just  as  by  the  last  conven- 
tion it  was  proposed  to  tax  all  British  importations  four  per  cent, 
witli  the  result  that  instead  of  English  trade  predominating  as  it 
does  now,  it  will  practically  all  pass  into  the  hands  of  the  Germans. 
Our  own  trade  with  Asia  Minor  is  considerable  as  shown  by  the 
following  table  : 

Year  Total  BxporU 

1890    * $25,669.00 

1900    ^ 226,655.00 

1910    ..>fc 744*504-00 

Year                                                                                     Tutal  Import-s 
1890    $2,437,108.00 

1900 .^.,.. ....44........^.. -••-.--* V  3^3.371.00 

I9IO    .,.,,.... 7.664,132.00 

Thus  while  on  the  one  hand  the  Bagdad  Railway  will  have  a 
tendency  to  soothe  our  sensitiveness  as  far  as  the  Germanization  of 
South  America  is  concerned,  it  contains  great  possibilities  for 
friction  in  otir  trade  relations. 

It  is  an  interesting  situation. 

Let  us  now  consider  for  a  moment  how  Persia  will  be  affected 
by  the  Germanization  of  Asia  Minor, 

On  March  26,  1907.  a  Russian  squadron  composed  of  the 
battleships  Ccsanntch  and  Shwa  and  the  cruiser  Bogatyre  arrived 
at  Portsmouth,  England,  and  was  received  with  great  enthusiasm. 
The  same  month  the  Dowager  Empress  of  Russia  made  a  visit  to 
the  Royal  Family  in  London.  These  visits  indicated  complete 
harmony  between  the  two  governments.  The  English  press  en- 
dorsed this  attitude  and  was  practically  unanimous  in  assurances 
of  the  sj'mpathies  of  England  with  Russia.  It  was  evident  that 
something  was  going  to  happen,  and  the  entente  between  London 
and  St.  Petersburg  was  applauded  on  all  sides.  This  exchange  of 
felicitations  proved  to  be  a  prelude  to  the  Anglo-Russian  con- 
vention which  was  signed  on  the  30th  of  August,  1907.  By  this 
ain"eement  Persia  was  divided  into  three  zones.  The  northern 
zone  was  to  be  under  Russian  influence :  the  southern  zone  which 
was  bounded  on  the  east  and  south  by  India  was  to  be  under 
English  influence,   and  between   these   two  lay  the   remaining 
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twenty-cigrht  per  cent  of  Persia,  the  so-called  neutral  zone — a  Tom 
THdler's  ground  as  one  writer  has  it — where  Germany  will  prob- 
ably not  be  slow  to  enter  when  her  railroad  system  in  Asia  Minor 
is  coinpieted,  and  she  can  then  push  her  trade  into  the  very  heart 
of  Persia.  In  the  language  of  the  convention.  "  the  understanding 
can  only  serve  lo  further  and  promote  Persian  interests,  for 
henceforth  Persia  aided  and  assisted  by  these  two  powerful 
ighboring  stales  can  employ  all  her  strength  in  internal  re- 
forms." It  may  be  observed  that  this  clause  has  been  the  subject 
of  many  humorous  cartoons,  notably  one  in  a  recent  Punch. 

However,  Russia  and  Germany  came  to  an  agreement  in  regard 
to  tlie  railway  when  the  Czar  and  Emperor  met  at  Potsdam  in 
N'ovember,  igio.     Mr.  Garvin,  writing  on   these  pour  parlers 
iforfuit^htly  Reviexv,  February,  191 1)  says,  '*  By  this  understand- 
ing" Russia  secures  absolutely  her  interests  in  Northern  Persia, 
hile  Germany  is  relieved  from  any  fear  of  Russian  opposition 
the  Bagdad  Railway,"    Russia  agreed  to  build  the  branch  line 
ni  just  north  of  Bagdad  to  Khanikin  on  the  Persian  frontier, 
d  Gennany  agreed  not  to  build  any  other  branch  road  to  any 
ther  portion  of  the  north  Persian  frontier.     This  branch  road 
rom  Sadiej  to  Khanikin  is  considered  to  be  of  the  greatest  im- 
rtance,  as  it  will  not  only  receive  the  tremendous  flow  of  the 
Shiah  pilgrimage,  but  it  will  absolutely  control  trade;  furthermore 
it   will   be   of   greatest   strategiciil    imi)ortance,   as   a   line    from 
Khanikin  to  Teheran  will  connect  the  Russian  frontier  directly 
with  the  Persian  Gulf.     The  vast  importance  of  this  road  to 
Turkey  as  well  as  to  Russia  will  be  appreciated  when  it  is  remera- 
red  that  in  the  future,  with  the  branch  lines  to  .'Mexandretta  and 
cppo.  Turkey  will  be  brought  on  the  flank  of  Egypt,  and  also 
in  direct  communication  with  the  shores  of  the  Caspian  Sea.* 


♦  When  the  railway  gets  into  Syria,  and  when  the  gap  between  Aleppo 
and  llamah  is  bridged,  it  will  constitute  a  line  from  the  Bosphonis  to  within 
fifty  miles  of  our  Eg>'ptian  frontier  at  Akaha.  It  will  then  be  an  easy 
matter  for  the  Turks,  or  any  Continental  Power  allied  with  them,  to  trans- 
port three  divisions  to  within  striking  distance  of  the  Suez  Canal.  To  this 
we  could  only  oppose  the  one  weak  division,  practically  without  artillery, 
which  constitutes  the  EfiAptiau  Army.  It  is,  therefore,  a  matter  for  con- 
sideration whether  we  should  not  fortify,  or  at  least  select,  positions  cover- 
ing the  Suez  Canal,  which  would  enable  the  Eg>'ptian  forces  to  hold  out 
for  three  weeks  till  reinforced  from  England  or  Bombay.  The  presence  of 
Lord  Kitchener  in  Eg:>'pt  is  a  guarantee  that  this  matter  will  not  be 
neglected.    {Army  and  Navy  Caseite,  March  9,  1912.) 
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In  the  Potsdam  "  con\-crsations '''  it  was  declared  by  Germany 
that  she  had  no  political  interests  in  Persia,  and  that  she  did 
recognize  Russia's  special  interests  there.  Finally  Russia  assured 
German  commerce  in  Persia  llie  principle  of  the  open  door.  ^M 

To  reluni  now  to  the  Ha^dad  Railroad.  In  order  to  have  ^^ 
clear  understanding  of  the  situation  it  will  be  nccessar>'  to  refer 
to  the  map.  The  conception  of  connecting  the  Eastern  Mediter- 
ranean with  the  Persian  Gulf  by  a  railroad  dates  back  to  1836, 
and  since  tlien  various  routes  across  Arabia  have  been  proposed. 
The  route  finally  selected  and  which  is  now  under  construction. 
althoi^  not  alto^ther  his  origfinal  line,  was  chosen  by  Von 
Pressel,  a  disttngtiished  German  engineer.  He.  like  many  others, 
was  haunted  by  the  dream  of  a  railroad  that  would  connect 
BcHtn  with  the  ancient  city  of  the  Caliphs.  This  was  his  ^eat  am 
bitioD,  and  it  was  to  be  the  work  of  his  life.  His  scheme  was 
ha^-e  %  great  railroad  station  on  the  Golden  Horn,  and  another 
Haiilar-Pi&scha  on  the  Asiatic  side  of  the  Bosphorus;  this  com 
prthended  a  series  of  tunnels,  the  most  gigantic  part  of  the  work 
being  twin  Umncls  under  the  Bosphorus.  fl 

It  w»s  also  proposed  to  bridge  the   Bosphorus  rather  ihaiX^ 
tunnel     Herr  S.  Schneider  suggested  a  suspension  bridge,  the 
pillars  to  be  crowned  by  cupolas  and  minarets,  and  at  each  end 
annored  turrets  to  command  the  strait.     This  enthusiastic  en- 
gineer completed  his  description  with  the  statement  that  trains^ 
would  run  direct  from  Berlin  to  Babylon  in  five  days.  H 

The  line  in  general  was  to  run  to  Konia,  thence  to  Eregli,  Adana, 
Nisibin.  Mosul,  Bagdad  and  thence  to  Busra.  In  1902,  shortly 
before  Von  PresscVs  death,  the  Porte  granted  to  the  Bank  of 
Berlin  the  concession  to  build  this  road.  It  is  not  the  province  of 
this  paper  to  discuss  the  means  by  which  this  concession  was  ob- 
tained, or  to  comment  on  the  gradual  absorption  from  the  French 
and  English  by  German  financiers  of  practically  all  the  railroads 
in  Asia  Minor.  Those  who  are  interested  are  referred  to  La 
Question  d'Orient  by  Cheradame.  It  is  interesting,  however,  to 
mention  one  or  two  incidents  that  illustrate  the  step  by  step  move- 
ment by  which  Germany  won  her  way  into  the  good  graces  and 
beneficent  will  of  the  Sultan,  and  established  a  predominating 
influence  in  the  Ottoman  Empire,  and  this  against  the  active  op- 
position of  England  and  Russia,  who  looked  with  forelx^ding  and 
prescient  eye  upon  the  expanding  schemes  of  the  Emperor. 
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The  first  oHicial  indication  of  German  influence  upon  the  Sultan 
was  in  1882  when  a  military  commission  of  twelve  German  of- 
ficers at  the  head  of  which  was  the  celebrated  Colmar  Von  der 
Go\tz  was  sent  to  Constantinople  to  reorganize  the  Turkish  army. 
As  M.  Cheradame  remarks,  the  time  had  long-  passed  since  Bis- 
niark  had  said,  "  The  entire  Eastern  Question  is  not  worth  the 
les  of  one  Pomeranian  grenadier.** 

About  this  time  German  writers  began  to  draw  attention  to 
;ia  Minor  as  the  logical  field  for  German  colonization.  Two  of 
these  pamphlets  are  welt  worth  reading,  one  published  in  1886  by 
Dr.  Sprenger,  the  Orientalist,  La  Babylonia,  la  terre  plus  riche  du 
fosse  et  le  champ  de  colonisation  Ic  plus  remunerateur  de  present, 
and  another  by  Dr.  Kaclgcr  entitled,  VAsia  Mificur  champ  de 
)lonisation  allemande.  The  concession  in  March,  1880,  to 
^rmany  of  the  trunk  line  from  Haidar-Pascha  to  Ismidt  for  a 
period  of  twenty  years,  and  another  concession,  in  the  fall  of 
1888,  for  a  period  of  ninety-nine  years  for  an  extension  of  this 
line  to  Angora,  and  farlheriiiore,  the  incorporation,  in  1899,  by 
the  Bank  of  Berlin  and  the  Bank  of  Stuttgart  of  the  Ottoman 
Anatolian  Railroad  Company,  appeared  to  realize  their  ambitions 
tor  a  peaceful  conquest  in  Asia  Minor. 

The  visit  of  Emperor  Wilhelm  II  to  Jerusalem  and  Constan- 
tinople was  another  link  in  the  cliaiii  of  friendship  between  Ger- 
many and  Turkey.  At  Damascus,  on  the  8lh  of  November,  1898, 
Che  Emperor,  in  an  after-dinner  speech,  said,  "  May  His  Majesty, 
IC  Sultan,  and  his  300  milHon  Mahometans  who  venerate  him  as 
ir  Caliph  rest  assured  that  the  German  Emperor  is  always 
rir  friend."  The  Sultan  reciprocated  these  expressions  of  de- 
ition  with  deep  gratitude,  and  when  the  Emperor  arrived  at 
LStantinoplc  he  was  received  with  Oriental  munificence,  arjd 
;ry  mark  of  royal  favor  was  lavishly  bestowed  upon  him. 
h  was  during*  the  Emperor's  visit  that  the  port  of  Haidar-Pascha 
on  the  Bosphorus  south  of  Scutari  was  ceded  to  the  Anatolian 
Railroad  Company.  Cheradame  remarks  that  after  the  Emperor's 
departure  the  director  of  the  German  Bank  became  more  powerful 
m  ever ;  the  German  officers  were  accorded  more  important 
(ties;  they  were  made  inspectors  of  the  army  corps,  and  they 
rrc  placed  in  charge  of  the  Grand  Manoeuvcrs.  Nothing  was 
nttcd  on  the  part  of  the  Turkish  officials  to  accord  German 
jns  every  mark  of  consideration.     On  one  occasion  even 
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German  tourists  on  board  the  Augusta  I'utoria  were  presented 
to  the  Sultan;  German  citizens  living  in  Turkish  dominions  re 
ceivcd  favors  not  extended  to  other  foreigners,  and  Cheradam< 
relates  the  following  story  to  illustrate  the  high  favor  in  whi 
the  Germans  were  held  in  Constantimjple.  At  the  annual  me 
conducted  by  the  Jockey  Club  at  Therapia,  the  Sultan  expressed 
his  intention  to  present  a  pair  of  handsome  silver  vases  from  the 
imperial  factory  of  Yildiz.  The  race  for  the  Sultan's  cup  was 
to  take  place  at  ten  o'clock  on  a  certain  morning,  but  at  9.30  the 
marshal  of  the  palace  arrived  at  the  course  and  informed  the 
committee  that  the  Sultan  had  decided  to  present  the  cups  to  the^ 
German  Ambassador  for  the  German  Club.  f 

At  the  Hague  Conference  Abdul  Hamid  declared  his  joint 
responsibility  with  Germany,  and,  in  accord  with  her,  declined  to 
agree  to  the  disarmament  proposal. 

The  Emperor's  visit  to  the  East  had  impressed  him  with  thfl 
importance  of  German  control  in  Asia  Minor  in  regard  to  hifl 
world  policy*  and  that  the  best  solution  to  the  problem  was  the 
extension  of  the  roads  already  acquired  to  the  Persian  Gulf,  and 
he  accordingly  appointed  a  commission  of  distinguished  engineer! 
to  report  on  the  best  route  from  Konia,  while  the  German  At- 
tache at  Constantinople  was  directed  to  proceed  to  Erzeroum  and[ 
to  Bagdad  to  report  on  strategical  features  of  the  road.  At  the 
same  time  the  cruiser  Arcona  was  sent  to  the  Persian  Gulf  to 
select  and  report  on  a  suitable  terminal  port  for  the  projected^ 
line.  During  this  time  German  diplomacy  at  Constantinople  was 
trying  to  dissipate  the  suspicions  of  England  and  Russia.  Finally, 
on  the  i6th  of  January,  1902,  an  irade  of  the  Sultan  definitely 
approved  the  construction  of  the  road  to  Bagdad  and  the  Persian 
Gulf.  The  concession  was  granted  to  a  German  syndicate  for  a 
period  of  ninety-nine  years,  and  on  March  5th,  1903,  a  convention 
was  concluded  l>etween  the  Turkish  Government  and  the  Ana- 
tolian Railroad  Company.  Respecting  this  convention,  Mr.  Bal- 
four on  the  23d  of  March  said»  "  It  leaves  the  whole  scheme  of 
railway  development  through  Asia  Minor  to  the  Persian  Gulf 
entirely  in  the  hands  of  a  company  under  German  control.  To 
such  a  convention  we  have  never  been  asked  to  assent,  and  we 
could  not  in  any  case  be  a  party  to  it."  It  is  to  be  noted  that  the 
Ba^ad  Railway  has  never  been  officially  acknowledged  by  Ger- 
many.   It  is  still  considered  a  private  undertaking.    At  the  time  of 
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lis  concession  overtures  emanating^  from  Berlin  were  unofficially 
lade  for  British  co-operation  in  the  construction  of  the  railway, 
It  were  rejected  on  the  ground  that  the  terms  were  inadequate, 
that  such  co-operation  would  be  nothing-  more  than  a  junior 
or  subordinate  partnership  in  an  enterprise  in  which  German  in- 
'csts  would  be  predominant. 

The  convention  which  contained  forty-six  articles  was  signed 
Constantinople  in  January,  1902,  and  was  kept  secret  for  nearly 
year.  It  was  not  published  until  October,  1902.  Twenty- 
■en  of  the  articles  conformed  to  the  usual  verbiage  of  such 
intracts,  but  there  were  seventeen  that  were  most  favorable  to 
le  German  concessionaries.  The  company  was  allowed  eighteen 
inths  in  which  to  prepare  plans,  and  eight  years  to  complete  the' 
"St  section.  The  opposition  developed  by  Russia,  however,  and 
ther  causes  caused  the  work  to  stop  sliortly  after  completion  of 
le  first  section  in  October,  1904,  and  in  1907  the  English  cor- 
»spondenl  of  the  Times  in  India  traversed  the  road  from  Con- 
itinople  to  where  it  breaks  off  suddenly  some  ten  kilometers 
ist  of  Eregli,*  *'  where  its  pair  of  rails  gauntly  projecting  from 
le  permanent  way  and  pointing  in  dumb  amazement  where  the 
[^urus  shares  the  horizon  with  the  ver^'  skies."  "  They  have 
(w  "  said  the  London  Times,  not  long  afterwards,  "  been  point- 
thus  for  five  years  to  the  bewilderment  of  those  who.  knowing 
country,  im^ined  in  1904  that  with  Germany  determined 
id  Turkey  desirous  to  push  ahead,  the  Bagdad  line  would  go  for- 
ward with  inevitable  march  toward  its  distant  goal." 
Politics  had  blocked  the  game,  but  in  June,  1908,  the  Ottoman 
'cmnient  issued  a  new  decree  to  construct  four  new  sections 
a  total  length  of  516  miles.  Difficulties  in  completing  the  plans 
Id  obtaining  their  definite  approval  delayed  the  work  so  that  it 
LS  not  resumed  until  May.  1910.  The  work  was  to  begin 
lultaneously  at  four  principal  points — from  Bulgurhi,  from 
idana  toward  the  Taurus,  from  the  Amanus,  and  from  Aleppo. 
Jl  was  estimated  that  tlie  entire  road  would  be  completed  in  four 
It  was  also  decided  that  Mersine  and  not  Alexandretta 
be  the  terminal  point  on  the  Mediterranean,  and  a  conces- 
as  also  obtained  to  investigate  the  feasibility  of  irrigating 
plains  of  Adana. 


*This  must  be  an  error.  The  6rst  section  of  the  Bagdad  Railway  (200 
!otne1crs)  to  Buljrurhi  was  completed  in  October,  1904  (Daily  Consular 
►rts,  January  13.  1910,  No.  3684). 
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By  the  terms  of  the  concession  the  Bagdad  Railway  was  ta' 
be  built  in  sections  of  two  hundred  kilometers  lengths  (about  125 
miles)  ;  the  estimated  cost  per  kilometer  was  £7.500  to  £8,500, 
and  the  Turkish  government  guaranteed  a  revenue  of  15,500 
francs  per  kilometer.  The  Gemians  have  been  severely  criticised 
for  accepting  the  guarantee,  and  have  been  accused  of  "  looting  " 
and  "  milking  "  the  treasury  of  the  Sublime  Porte.  Their  de-  U 
fcnse  of  this  charge  tends,  however,  to  prove  that  Turkey  re-™ 
ceivcd  great  benefits  and  an  ample  return  for  her  financial 
venture.  By  building  the  road  in  sections  it  was  hoped  to  com- 
plete it  more  speedily  to  the  Persian  Gulf.  The  first  section  begins 
at  Konia  and  extends  to  Eregli,  and  this  line  has  been  open  for 
•several  years ;  the  first  section  being  across  level  country  was 
the  easiest  to  construct,  the  next  two  will  be  the  most  difficult, 
piercing  at  it  does  the  Taurus  Mountains,  which  are  said  to  pre- 
sent as  many  difficult  obstacles  as  the  passes  of  the  Swiss  Alps. 
Another  feature  of  the  concession  was  that  nothing  should  be 
paid  for  the  line  which  could  be  cheaply  obtained  between  Busra 
and  Bagdad;  this  was  to  compel  the  company  to  complete  thefl 
line,  and  in  the  same  connection  it  was  forbidden  to  do  any  work 
on  the  sections  south  of  Bagdad  until  the  road  had  been  com- 
pleted to  Bagdad.  H 

On  the  other  hand  the  Porte  granted  the  company  the  rights 
to  use  the  government  timber  lands  and  quarries.  They  were 
authorized  to  build  warehouses,  construct  quays  and  make  har- 
bours ;  mines  along  the  line  were  to  have  preferential  rights,  and 
so  many  branch  lines  were  granted  as  to  gfive  the  Germans  prac- 
tically the  monoply  of  all  the  trade  and  traffic  of  Asia  Minor.        ^M 

These  concessions  were  evidently  granted  in  the  spirit  of  the 
old  law,  quandu  lex  aiiqitid  alicui  cotwcdit  concidcrc  vidcinr  id  sitte 
quo  res  ipsa  esse  non  potest.  ■ 

The  Gemians  also  secured  a  concession  from  the  Ottoman 
Government  to  construct  a  pier  at  Alexandretta  which  is  to  be  ^ 
capable  of  berthing  deep-draft  ships;  this  construction  must  be  ■ 
completed  in  four  years,  and  also  a  pier  at  Payas,  ten  miles  to  the 
westward.    This  provides  an  outlet  to  the  Bagdad  Railroad  in  the  ^ 
Mediterranean  by  linking  it  to  a  branch  road  to  Adana.  f 

Another  concession  of  great  importance  was  a  system  of  irri- 
gation by  w*hich  the  waters  of  Lake  Beychecher  and  Karaviran 
will  be  brought  down  through  gorges  of  Thartshumla  River  into 


I 
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the  plains  of  Karaman  and  Konia,  a  distance  of  Iwo  hundred 
miles,  and  will  convert  into  a  garden  the  arid  lands  now  traversed 
by  the  first  section  of  the  Bagdad  Railroad. 

The  road  will  probably  not  be  completed  for  several  years,  but 
without  doubt  it  will  be  a  fait  accompli,  and  its  effects  will  be  far 
reaching,  not  only  locally  by  increasing  and  developing  the  re- 
sources of  the  country,  but  by  its  influence  upon  the  political  and 
economical  situation,  and  its  effect  upon  established  trade  routes. 
The  products  of  the  country'  watefed  by  the  Euphrates  and  the 
Tigris,  that  before  the  days  of  rail  transportation  never  reached 
the  coast,  will  be  given  access  to  Beirut,  Smyrna  and  Constan- 
tinople, 

The  road  will  restore  to  civilization  what  was  once  its  most  fer- 
tile portion,  and  with  the  completion  of  the  Wilcocks  irrigation 
scheme  which  involves  contracts  amounting  to  seventy-five  million 
lollars,  the  ancient  and  desolate  plains  of  Mesopotamia — "  the 
land  between  two  rivers  " — will  blossom  as  the  rose  of  Sharon, 
as  it  did  in  the  days  of  Abraham,  and  the  now  cheerless  wastes  of 
Syria  will  respond  to  the  call  of  civilization.  The  natives  will  be 
rescued  from  the  bondage  of  poverty,  and  the  robber  bands  that 
now  prowl  the  desert  will  abandon  their  predatory  pursuits  for 
agriculture  and  trade. 

The  road  will  traverse  the  most  ancient  civilizations  of  the 
world;  it  will  cross  the  ruins  of  Babylon  and  Ninevah,  and  will 
bring  the  Mosques  of  Bagdad  within  six  days  of  Westminster 
Abbey.  The  line  pierces  the  Taurus  mountains  just  north  of  the 
Kiliki  Pass  ihrouf^h  which  Alexander  the  Great  marched  to  the 
battle  of  Isus.  After  winding  through  the  rocky  gorges  of  this 
range  it  descends  the  steep  eastern  slopes  and  crosses  the  plains 
of  Adana.  At  Adana  the  road  sends  out  two  branches,  one  to 
the  Mediterranean  at  Alexandretta  and  Mersine,  passing  through 
Tarsus,  the  birthplace  of  St.  Paul,  the  other  to  Aleppo.  The 
main  line  continues  to  the  east,  descending  gradually  towards 
Mesopotamia — along  this  part  of  the  route  the  country  is  naked 
and  covered  only  with  sparse  pasturage.  At  Birijik  it  crosses  the 
Euphrates  River,  the  head  of  navigation,  thence  through  the  wild 
and  uncultivated  regions  of  upper  Mesopotamia,  intersecting  the 
old  caravan  route  from  the  northward,  then  through  Nisibin, 
one  of  the  oldest  and  most  celebrated  cities  of  Mesopotamia,  to 
Mosul,  situated  on  the  right  bank  of  the  Tigris  on  the  slopes  of 
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the  Kurdustan  plateau  and  opposite  the  ruins  of  Ninevah.  tfic 
capital  of  Assyria.  From  Mosul,  the  line  runs  along  the  Tigris 
River  two  hundred  and  twenty-five  miles  to  Bagdad,  once  the 
pride  of  Islam  and  the  intellectual  center  of  the  Caliphs,  and 
more  than  once  destroyed  in  the  struggle  between  the  Turks  and^ 
Persians.  ^ 

A  few  miles  to  the  southward  of  Bagdad  the  road  again 
crosses  the  Euphrates,  and  then  sweeping  in  a  wide  curve  con- 
tinues to  Busra.  Between  Bagdad  and  Busra,  the  line  touches 
Hilleh,  the  place  of  pilgrimage  of  the  Shiahs,  and  then  passes 
through  the  holy  cities  of  Nedehef  and  Kerbela.  in  the  first  of 
which  is  the  tomb  of  AH,  the  cousin  and  son-in-law  of  Mahomet» 
and  in  the  latter  the  tomb  of  Hussein,  the  grandson  of  the  Prophet 
the  rejected  prophet  of  the  Shias.  who  fell  in  the  desperate  battle 
of  Kerbela  with  a  spear  through  his  heart,  and  whose  death  i 
annually  commemorated  on  the  loth  day  of  the  sacred  month  o£ 
Mohurrum. 

This  point  is  to  be  noted  as  it  will  be  seen  that  the  road  thus 
situated  will  transport  thousands  of  Mahometans  making  their 
annual  pilgrimage  to  Mecca  and  Medina.  Such  a  railway  would 
of  course  not  only  carry  all  the  present  volume  of  passenger 
trade,  but  would  increase  it  many  fold.  For  instance  it  is  now 
impossible  for  the  hundreds  of  wealthy  Jews  and  others  who 
live  in  Bagdad  to  escape  from  the  city  for  summer  vacations. 
Thouirh  the  terrible  heat  regularly  registers  its'*  to  122**  F„  the 
whole  population,  rich  and  poor  alike,  stays  and  swelters  because 
there  is  no  avenue  of  escape  except  the  Tigris,  which  leads  to  the 
Persian  Gulf  and  India.    (Daily  Consular  Report.) 

It  will  require  but  little  tact  on  the  part  of  the  officials  of  the 
road  to  spread  their  influence  throughout  all  these  wild  regions,  ^ 
which  the  Germans  are  so  anxious  to  bring  under  their  influence,  H 

Busra  is  situated  on  the  Shat-al-Arab  River,  which  is  formed 
by  the  junction  of  the  Tigris  and  Euphrates,  and  before  it  can  _ 
be  made  a  port  of  entry  the  bar  at  the  mouth  of  the  river  will  H 
have  to  be  dredged,  which  would  considerably  increase  the  ex- 
penses of  the  road,  and  for  this  reason  the  concessionaires  were 
anxious  to  make  the  terminal  at  Koweit  on  the  Persian  Gulf, 
eighty  kilometers  from  Busra,  and  at  present  the  principal  port 
of  the  pearl  fisheries,  but  it  is  quite  certain  that  England,  which 
already  practically  controls  the  river  trade  between  Busra  and 
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:dad,  will  forbid  any  foreign  control  of  Koweit,  which  at 
rnt  is  under  the  protection  of  the  British  Crown.  "  Foreign 
ision  in  that  land-locked  sea,"  says  one  writer,  '*  will  threaten 
supremacy  in  India." 
In  the  construction  of  this  railroad — this  1670  miles  of  contin- 
ootis  tracks — what  is  Germany  aiming  at?  What  will  be  the 
effect  on  her  ultimate  relations  with  Turkey?  How  will  it  affect 
_hcr  relations  with  the  other  Powers  most  interested?  With  minor 
cceptions,  Gennany  holds  and  controls  all  the  railroads  in  Asia 
'inor.  This,  in  the  minds  of  various  English  writers,  indicates 
it  her  main  object  is  to  make  Asia  Minor  the  chief  field  of  her 
coounercial  enterprises  and  gradually  extend  this  field  into  Persia 
id  down  along;  the  new  railroad  to  the  Persian  Gulf.  But  on  this 
ibject,  Herr  Von  Gwinner,  Governor  of  the  Deutsche  Bank, 
June,  1909,  published  for  the  first  time  a  letter  from  the  con- 
ssionaires  to  the  Minister  of  Public  Works  in  Constantinople, 
iting  that  they  engaged  not  to  "  introduce  or  install  "  foreign 
[onies  along  the  line  of  the  road.  An  English  author  in  the 
forffti^^hfly  Rin'icxv  (^fa^ch,  191 1)  regards  "as  nonsense  this 
■bear  of  German  colonists."  On  the  other  hand,  according  to 
m  der  Goltz  Pasha,  Abdul  Hamid  stated  to  him  that  the  Ger- 
ms should  establish  colonies  on  both  sides  of  the  Bagdad  line, 
that  he,  the  Sultan,  would  expropriate  for  their  behoof  broad 
Its  of  fruitful  lands  on  either  side.  "  But  not  until  Germany 
had  it  out  with  England/'  to  quote  again  from  the  Spectator, 
cither  at  sea  or  by  a  peaceful  conquest  of  the  sea  through  ship 
Iding^  on  an  immense  scale  *'  will  this  over-sea  expansion  begin, 
and  then.  "  once  in  command  of  the  sea,  over-sea  empire  will  fol- 
low as  naturally  as  harvest  follows  a  ripened  crop." 

It  may  not  he  in  the  interests  of  European  peace  for  one  nation 
to  control  such  a  road,  but  it  is  not  to  be  supposed  that  Germany 
has  any  idea  of  annexing  Asia  Minor,  although  the  resentment 
of  Russia,  in  1903,  when  she  learned  that  Germany  had  received 
le  Bagdad  concession,  may  have  been  based  on  such  a  suspicion, 
one  writer  says,  "  Russian  susceptibilities  ought  to  be  re- 
sd  if  European  peace  is  to  be  maintained.  The  possession  of 
a  Turkish  railway  by  Germany  alone,  a  railway  which  Russia  re- 
gards as  Germany's  first  step  toward  acquiring  Asia  Minor, 
votild  be  a  standing  cause  of  irritation  between  the  two  Powers." 
Mr.  Lovat  Frazer  contends  that  its  completion  will  materially 
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affect  English  predominant  interests  in  the  Persian  Gulf.     HeJ 
thinks  that  in  order  to  preserve  this,  the  section  from  the  Gulf* 
to  Bagdad  should  he  under  British  control,  and  says,  "  no  ulter- 
ior motives  are  at  present  discernible  in  Germany's  desire  ihat^ 
Eng^land  should  become  her  partner  in  the  Bagdad  Railway.        ^M 

Reinsch  says.  *'  The  countries  of  Asia  Minor.  Syria  and  Meso- 
potamia have  recently  come  into  prominence  as  of  great  im- 
portance for  colonization.  We  are  accustomed  to  think  of  this 
region  as  composed  of  vast  plains  or  of  mountainous  and  barren 
tracts  over  which  nomadic  horsemen  roam,  and  which  are  studded 
here  and  there  with  the  ruins  of  cities  of  former  empires.  Few 
have  thought  of  the  industrial  possibilities  of  this  vast  region ; 
and  yet  there  can  be  little  doubt  that  after  the  next  few  decades 
it  will  l>ecome  a  great  industrial  and  commercial  center.  Though 
not  so  immensely  rich  as  China,  its  resources  are  abundant  and 
accessible,  while  its  population  is  sparse.  Moreover,  European 
colonists  could  settle  here  without  being  subjected  to  the  incon- 
venience or  dangers  of  a  tropical  climate,  and  without  being 
obliged  to  modify  greatly  the  habits  of  their  homes.  They  could 
without  much  change  transfer  their  trade  and  manufactures,  and 
here  continue  their  industrial  activities.  Of  all  the  regions  still 
available  for  European  colonization,  this  is  by  far  the  most  h 
promising."  ^ 

In  the  Bagdad  Railway  England  sees  a  direct  menace  to  the 
preser%'ation  and  security  of  her  trade  in  the  regions  covered 
by  the  road,  but  she  recognizes  that  if  the  eastern  terminus  is 
Koweit,  the  status  quo  of  the  Persian  Gulf  is  threatened, 
that  would  not  be  tolerated  as  "  an  essential  feature  to  the  sta^ 
bility  of  English  rule  in  India."  In  March.  191 1,  Mr.  Balfoui 
asked  what  course  the  government  had  taken  in  regard  to  th^ 
proposed  branch  line  from  Bagdad  to  Khanikin,  and  the  continua- 
tion of  the  Bagdad  line  to  the  southward ;  that  the  question  was 
one  of  commercial,  political  and  strategical  importance  to  Great 
Britain.  ■■ 

While  the  Germans  arc  toiling  with  the  great  railroad  problem^ 
of  piercing  the  Taurus  range,  and  spanning  the  desolate  plains 
and  swampy  marshes  of  Babylonia,  the  British  are  planning  a 
military  road  from  Port  Said  direct  to  Koweit,  and  thence  across 
Southern  Persia  to  India.  This  is  what  Js  known  as  the  "  All- 
Red  "  Line ;  it  has  been  surveyed,  and  the  project 
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pass  out  of  the  stage  of  discussion  into  something  more  real 
tangible. 

But  my  purpose  is  with  the  German  road  and  its  consequences. 
What  a  writer  in  the  ConUmporary  Review  (J.  S.  Mann)  said 
rvcral  years  ago  in  regard  to  German  expansion  generally  ap- 
lics  equally  to  her  purposes  in  Asia  Minor  and  Turkey. 

Of  course  in  all  this  there  is  no  avowed  expectation  of  a  German  trans- 
marine empire;  indeed  such  hopes  are  sometimes  formally  disavowed  by 
the  Pan-Gcrmaiis  themselves.  The  avowed  hope  is  to  build  up  political 
communities  over-sea  which  shall  be  German  in  manners,  thoughts  and 
speech,  demanding  goods  of  German  manufacture,  supplying  the  German 
empire  with  raw  material  and  strengthening  the  bond  by  taking  the  over- 
sow of  its  population  to  increase  and  multiply  under  more  favorable  con- 

itions  than  at  home. 

It  has  been  indicated  above  how  the  United  States  may  be 
[ected,  but  to  what  extent  cannot  be  foretold  now.  It  may  be 
ifdy  stated,  however,  that  the  tide,  now  checked,  of  German 
ligralion  will  in  the  near  future  set  unimpeded  toward  the  tem- 
perate and  salubrious  climate  of  the  Middle  East,  and  that  these 
regions  will  be  redeemed  by  German  industry  and  German  trade. 
Jrcady  the  price  of  land  is  increasing,  and  it  is  predicted  that  the 
rrtility  of  the  Euphrates  Valley  will  rival  that  of  the  Nile  ;  capi- 
ists  are  beginning  to  look  along  the  line  of  the  Bagdad  Rail- 
id  for  investments,  and  present  prospects  fxiint  to  great  op- 
irtunities  in  the  near  future. 

I  have  described  the  Bagdad  Railway  itself  at  some  length— 
and  yet  incompletely — not  only  because  it  is  a  remarkable  ex- 
iplc  of  human  endeavor,  but  for  the  surpassing  interest  of  its 
LJcct  across  the  most  ancient  civilizations  of  the  world;  by  the 
plains  of  Shinar  and  Chaldea  and  through  the  very  site  of  the 
larden  of  Eden,  connecting,  as  by  a  wire,  our  own  times  with  the 
ivm  of  history.  But  of  course  its  premier  importance  is  its 
ifiuence  and  its  effect  upon  commercial  and  economical  condi- 
is  of  Asia  Minor,  for  under  the  control  of  Germans  it  rcpre- 
its  the  latest  and  most  protnising  attempt  of  Germany  to  find 
a  world-market  which  she  has  hitherto  sought  in  South  America, 
South  and  East  Africa,  and  China.  Asia  Minor  seems  to  meet 
all  the  requirements  of  German  needs. 

In  the  first  place  her  people  who  emigrate  there  will  retain 
their  allegiance  to  the  Fatherland,  because  amalgamation  with  an 
abcn  race  and  creed  is  not  probable,  and,  secondly,  with  the  con- 
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struction  and  operation  of  the  railroad  will  follow,  as  pointed 
above,  the  working  of  mines  and  quarries,  and  the  clearing  of  im- 
mense forests  celebrated  for  their  scented  woods,  and  the  cuUi- 
vation  of  those  vast  tracts  and  desolate  wastes  which  only  await 
the  uptuming;  of  the  soil  to  bring  forth  in  abundance  its  natural 
yield  of  grain,  tobacco,  nuts,  galls  and  dates.  In  these  regions  fl 
Germany  will  find  a  debouche  for  her  products  and  manufactures, 
and  practically  without  a  rival,  because  railroad  control  means  in 
eflFect  political  control,  and  it  is  the  most  important  of  all  industrial 
undertakings  in  gaining  and  maintaining  commercial  predom- 
inence  in  the  exploitation  of  a  new  country.  These  facts  are  fully 
recognized,  and,  so  far  as  Russia  is  concerned,  the  Potsdam  con-fl 
vention  has  eliminated  the  possibilities  of  a  collision  with  her. 
With  England,  however,  it  is  different.  The  branch  road  to 
Khanikin  will  be  a  severe  blow  to  British  trade  with  Persia,  and 
unless  British  finance  controls  the  Bagdad-Busra  section,  English 
merchants  will  probably  lose  the  river  traffic  which  they  now  con- 
trol as  that  will  not  be  able  to  withstand  railway  competition.  It 
is  thought  by  some  writers  that  a  large  proportion  of  the  passen- 
ger traffic  through  the  Suez  Canal,  which  in  1910  amounted  to 
2-20,000,  will  be  diverted  to  the  land  route,  but  it  does  not  seem 
likely  that  the  mails  between  England  and  India  will  be  taken 
from  the  steamers,  although  the  time  by  rail  between  London 
and  Bombay  will  be  from  four  to  seven  days  shorter  than  the  sea 
route.  It  is  as  a  freight  carrier  that  the  road  will  revolutionize 
the  regions  through  which  it  passes. 

So  far  as  this  country  is  concerned,  any  irritation  that  may  be 
caused  by  conflicting  conunercial  interests,  especially  if  preferen- 
tial ^''*"'-  ""f"  granted  to  Gennan  commerce,  would  probably  be 
refc:  lie  Hague  tribunal. 

It  IS  worth  noting  that  the  founding  of  the  present  German 
'  temr  happened  to  be  practically  coincident  with  the  Bagdad  con- 
cekkms.  This  was  in  accord  with  the  well  established  principle 
that  commeroe  and  colonies  require  an  adequate  fleet  for  protec- 
tion and  to  maintain  communications.  No  fleet,  then  no  com- 
merce, no  new  cy)lonies.  Napoleon's  dream  of  an  Eastern  Empire 
vanished  in  the  unoke  of  the  Battle  of  the  Nile.  fl 

The  new  conditions  arising  from  the  establishment  of  this  road 
cannot  fail  to  influence  the  political  relations  of  Germany.  Russia, 
England  and  Turkev,  and.  if  to  the  extent  of  changing  the  dis- 


Bagdad  Railway  of  Interest  to  United  States.       517 

position  of  their  armed  forces,  then  are  we  also  deeply  concerned. 
For  such  a  situation,  which  will  concentrate  European  endeavors 
in  the  middle  East,  will  release  us  from  certain  obligations  now 
deemed  necessary  to  our  naval  strategy,  thus  granting  to  our  fleet 
greater  radius  of  action.  Furthermore,  it  will  render  all  the  more 
imperative  our  naval  policy  to  maintain  a  fleet  sufficient  always 
to  hold  our  own  in  whichever  one  of  the  seven  seas  it  may  be 
called  upon  to  protect  tht  interests  of  the  nation. 
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THEORY  AND  OPERATION  OF  THE  GYROSCOPE  AND 
THE  SPERRY  GYROSCOPIC  COMPASS.* 

By  Ensign  R.  E.  Gillmor.  U.  S.  Navy. 


Note. — A  short  article  in  the  Proceedings  of  the  Naval  Institute  of 
September,  191 1,  by  Lieut.- Commander  Dinger,  gave  a  general  description 
of  the  Sperry  Gyroscopic  Compass.  Inasmuch  as  this  instrument  has  now 
become  an  important  part  of  the  navigational  equipment  of  our  most  mod- 
em battleships,  it  is  thought  that  accurate  knowledge  of  its  principles,  and 
instructions  for  its  care  and  operation,  should  be  placed  before  the  service. 

Historical. 

In  the  present  day  of  the  steel  ship  and  submarine,  on  which  the 
kelic  compass  cannot  be  considered  an  accurate  and  depend- 
able inslrument,  the  development  of  the  gyroscopic  compass  to  its 
present  practical  stage  represents  as  important  an  advance  in 
navigational  science  as  the  step  the  ancients  made  hundreds  of 
years  ago  when  ihey  discovered  the  property  of  the  niag^ietic 
needle  and  applied  it  to  directing  their  ships  instead  of  depending 
upon  observations  of  the  sun,  moon  and  stars.  Especially  in  sub- 
marines, and  to  a  certain  extent  in  battleships,  with  their  movable 
masses  of  magnetic  material,  the  use  of  the  magnetic  compass  is 
becoming  almost  as  much  of  an  approximation  as  were  the  obser- 
vations of  celestial  bodies  the  ancients  used  before  Uie  introduction 
of  the  magnetic  needle. 

As  an  indication  of  the  rapid  strides  the  present  generation  is 
making  in  science,  it  is  interesting  to  compare  the  time  taken  to 
develop  the  magnetic  compass  to  the  time  in  which  the  g>TOScopic 
compass  has  been  developed.  The  original  discovery  of  the  prop- 
erties of  the  magnetic  needle  is  variously  ascribed  to  the  Chinese, 
Arabs,  Greeks,  Etruscans,  Finns  and  Italians ;  Chinese  historians 
claim  the  existence  of  an  authentic  record,  showing  that  the  prop- 

'  A  lecture  delivered  before  the  midshipmen  of  the  class  of  1912  and  the 
ofificers  of  the  Naval  Academy. 
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crties  of  the  mag'netic  needle  were  known  in  China  2634  ywrs 
H.  C,  but  there  is  little  definite  proof  that  these  properties  werc^ 
applied  to  nautical  use  until  the  beginning^  of  the  thirteenth  cen^fl 
tury.  Supposing  the  first  intelligent  and  general  application  of  the 
magnetic  needle  to  have  been  about  1300,  it  required  approxi- 
mately 600  years  to  develop  the  compensated  magnetic  compass. 
Even  the  principles  of  the  gyroscope,  on  which  the  g>TOscopic 
compass  depends,  were  not  deduced  until  about  185 1,  so  that  from 
that  time  to  the  finished  and  accurate  compass  a  period  of  only 
60  years  has  elapsed  ;  actually,  only  about  eight  of  these  yean 
have  been  taken  up  in  the  real  development  of  the  compass. 

Theory. 

The   French   scientist    F"oucault   was  the   first   to  analyze  ti 
phenomena  of  the  gyroscope,  and  to  deduce  any  laws  covering  il 
action.     This  he  did  in  1851,  when  he  used  the  gyroscope  foi 
demonstrating  the  rotation  of  the  earth.    Inasmuch  as  there  waj 
no  means  at  that  time  of  driving  the  gyrosaipe  continuously  af 
high  rates  of  speed,  great  practical  difficulties  were  encountered, 
and  it  was  chiefly  due  to  his  powers  of  deduction  that  Foucault 
was  enabled  to  obtain  his  theories,  which  were  far  beyond  thc^ 
points  reached  experimentally.  M 

Before  stating  these  laws,  which  were  originally  deduced  by 
Foucault,  such  general  terms  as  '*  degrees  of  freedom  "  and  "  pre- 
cession "  will  be  defined.     "  Degrees  of  freedom  "  refers  to  th< 
manner  in  which  the  g>TO  is  suspended ;  '*  three  degrees  of  fre< 
dom  "  means  suspension  allowing  freedom  of  motion  about 
three  axes.    Fig.  i  shows  a  tv-pical  g)Toscope  with  three  degre* 
of  freedom.  1'.  c,  freedom  about  the  axis  of  rotation  /?.  free(l< 
about  the  axis  EE  and  freedom  about  the  axis  GG.    If  the  hand 
be  securely  clamped  about  the  wheel  /,  attacherl  to  the  ring  C, 
freedom  about  the  axis  EE  would  be  suppressed  and  the  gyrofl 
would  then  lie  said  to  have  a  suspension  with  "  two  degrees  of" 
freedom."    The  tcmj  "  gyroscope  *'  is  generally  taken  to  mean  a 
rotating  mass  suspended  with  *'  three  degrees  of  freedom  "  and 
the  term  **  gyrostat  "  is  generally  taken  to  mean  a  rotating  mas»j 
suspended  with  '*  two  degrees  of  freedom/'  ^ 

Suppose  the  clamp  /  in  Fig.  I  is  released  and  the  wheel  A  is 
rotating  rapidly  with  the  side  nearest  the  observer  moving  from 
right  to  left.    If  a  force  be  impressed  on  the  near  side  of  ring  D, 
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tending  to  pusli  that  side  downward  about  the  axis  GG,  this  force 
win  be  resisted  and  movement  of  the  gyro  will  take  place  about 

le  axis  EE,  tlie  top  of  ring  C  and  axle  B  moving  toward  the  left. 

lovement  of  the  gyro  is  thus  seen  to  take  place  at  right  angles  to 

ic  impressed  force.  This  movement  norma!  to  the  impressed 
force  is  called  *'  precession." 

Throughout  the  study  of  any  gyroscopic  apparatus  it  must  be 
rtfnembered  that  movement  of  the  gyroscope  docs  not  take  place 
the  direction  of  the  impressed  force  but  that  this  tendency  to 
r  is  transferred  ninety  degrees  in  the  direction  of  rotation 
\efore  it  is  manifested  as  motion. 


Fig.  I. 


^^B  Nothing  but  farce  caused  by  angular  motion  is  resisted  or 
^^■auses  precession  ;  this  angular  motion  may  be  about  an  axis  within 
^Hbie  gyro  or  remote  from  it,  but  must  be  angular  motion.  If  linear 
^Btnotion  be  impressed,  no  gyroscopic  reaction  will  result,  even 
^Bthough  the  force  so  impressed  be  of  large  magnitude.  As  angular 
motion  approaches  linear  motion,  i.  e.,  as  its  radius  of  action  is 
increased,  the  less  will  be  its  g>Toscopic  effect. 

If  the  precessional  ring  C,  Fig.  i,  be  clamped  to  the  ring  D  so 
that  precession  is  not  allowed,  then  forces  impressed  on  the  ring  D 
will  not  be  resisted,  even  though  they  be  due  to  angular  motion, 
thus  showing  that  precession  must  be  allowed  or  tlie  g>'roscope  will 
not  have  the  property  of  resisting  forces  impressed  upon  it.  It  is 
for  this  reason  that  flv  wheels  and  turbine  wheels  have  no  real 
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gyroscopic  effect,  precession  being  suppressed  by  the  bearings  in 
which  the  shaft  is  held. 

Precession  can  be  very  easily  and  clearly  explained  by  analyzing 
the  actions  of  the  rapidly  rotating  particles,  A  circle  may  be 
defined  as  a  polygon  of  an  infinite  number  of  sides,  and  circular 
motion  may  be  considered  as  motion  about  the  sides  of  a  polygon 
having  an  infinite  number  of  sides.  For  purposes  of  analysis  andfl 
illustration,  we  may  reduce  the  number  of  sides  to  four,  as  shown™ 
in  Fig.  2.  We  can  disregard  deviations  from  the  straight  path,  as 
these  deviations  are  equal  and  opposite  on  the  sides  of  the  square. 
Considering  the  infinite  number  of  particles  in  the  wheel  passing 


first  from  A  to  B,  then  from  B  to  C,  from  C  to  D,  and  from  D  bad 
to  A,  suppose  a  force  is  impressed  on  the  end  of  the  axis  nearest^ 
the  observer,  tending  to  push  it  to  the  right,  that  is,  tending  to 
force  the  right-hand  side  of  the  wheel  downward.  In  impressing 
this  force  there  is  a  tendency  to  move  the  paths  BC  and  DA 
parallel  to  themselves,  and  the  particles  in  passing  from  B  to  C, 
and  from  D  to  A,  have  no  tendency  to  be  deflected  from  their  orig- 
inal path.  However,  when  these  particles  move  from  A  to  B, 
they  find  there  is  a  force  being  impressed,  tending  to  make  them 
flow  downward,  and  when  passing  from  C  to  I?  they  find  a  force 
tending  to  make  them  flow  upward.  Newton's  first  law  of  motion 
states  that  all  matter  resists  being  deflected  from  its  path  when 
once  it  has  assumed  a  line  of  motion;  the  particles  in  the  wheel 
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resist  the  tendency  to  make  them  flow  downward  when  passing 
from  A  to  B,  and  upward  wiicn  passing  from  C  to  D,  and  in 
resisting  they  react  upward  on  the  upper  side  of  the  wheel,  and 
downward  on  the  lower  side  of  the  wheel,  causing  motion  of  the 
wheel  about  the  axis  XX;  this  motion  is  termed  "precession." 
The  motion  of  precession  causes  the  particles  flowing  from  B  to  C 
and  from  15  to  ^  to  be  deflected  from  tlieir  pallis ;  tliey  resist  this 
deflection,  and  this  resistance  is  manifested  by  a  stress  resisting 
the  impressed  force  and  exactly  equal  to  it.  It  will  be  noted  that 
the  force  impressed  has  been  deflected  90**  in  the  direction  of  rota- 
tion, transferred  into  motion,  and  by  this  motion  deflected  another 
90°  in  the  direction  of  rotation,  where  it  is  manifested  in  a  stress 


opposing  the  force  originally  impressed.  No  motion  will  take 
place  about  the  axis  VV,  because  if  this  motion  sliould  take  place 
it  would  immediately  remove  its  own  cause.  It  will  be  seen  from 
the  above  that  resistance  to  impressed  force  is  entirely  due  to 
precession,  so  that  if  precession  is  suppressed  the  impressed  force 
will  not  be  resisted. 

The  phenomena  of  precession  can  be  very  well  illustrated  by 
using  the  analogy  of  a  rotating  mass  of  air,  set  up  by  two  fans, 
as  shown  in  Fig.  3.  If  the  air  passing  through  the  paper  tubes 
be  deflected  by  moving  the  left-hand  side  of  the  tubes  downward, 
as  shown  in  Fig.  4,  these  particles  in  passing  through  the  tube  will 
react,  causing  precession,  as  shown  in  Fig,  5.     If  the  force  is 
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impressed,  as  shown  in  Fig.  6,  precession  will  result,  as  shown  in 

Fig.  7' 

Foucaull's  first  law  states  that  any  g^Toscopc  possessing  three 
degrees  of  freedom,  that  is,  free  to  move  in  al!  three  planes  and 


Fig.  5. 


Fig.  6. 


unaffected  by  the  force  of  gravity  (as  it  will  be  if  the  axis  of  rota- 
tion in  the  three  planes  coincide  with  each  other  and  with  the 
center  of  gravity),  must  indicate  the  rotation  of  the  earth  since 


V^^ 


M'i. 


'  An  excellent  and  simple  explanation  of  the  causes  of  precession  may  be 
found  on  p.  150  (5th  edition,  1904)  of  "  Dynamics  of  Rotation."  by  A.  M. 
Worthinffton,  published  by  Longmans,  Green  St  Co.  This  explanation  of 
the  starting  of  precession  is  devoid  of  mathematics,  popular  in  cliaracter 
and  quite  satisfactory.  Other  references  arc  "  Spinning  Tops  and  Gyro- 
scopic Motion."  by  Harold  Crabiree  (I^ngmans,  Green  &  Co.),  and  "The 
Gyro  Compass."  a  description  of  the  theory  and  use  of  the  Auschiitz  Gyro 
Compass,  published  by  Elh'ott  Flros.  London. 
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the  gyro  will  continue  with  its  plane  of  rotation  fixed  in  space, 
while  the  earth  turns  around  *' under  it.'*  His  second  law  states 
that  any  gyrostat  free  to  move  in  two  planes  only,  will,  at  any  place 
on  the  earth's  surface,  otlier  tlian  the  two  poles,  tend  to  set  itself 
with  its  axis  of  rotation  in  the  plane  of  the  axis  of  the  earth  itself 
by  reason  of  the  relative  rotation  of  the  two  bodies. 

This  second  law  is  illustrated  in  Fig.  8.  Suppose  a  gyro,  sus- 
ided  so  that  freedom  about  the  horizontal  axis  is  partly  sup- 

"esscd  by  gravity,  this  suspension  being  so  devised  that  the  force^ 


Fig.  8. 


of  gravity  will  always  tend  to  place  the  axis  in  a  horizontal  posi- 
tion. Consider  this  g>'ro  rotating  at  full  speed  with  axis  E  and  IV 
on  the  earth's  surface,  as  shown  at  A.  Since  the  g>'ro  will  tend  to 
maintain  its  plane  of  rotation  in  space,  the  earth  in  rotating  will 
rotate  "  out  from  under  "  the  gyro,  leaving  it  susjjcnded  out  of  the 
vertical  with  one  end  of  its  axis  inclined  up  from  the  horizontal,  as 
shown  at  A*,  which  is  the  position  to  which  A  moves  in  about  3 
hours.  The  manner  in  which  it  is  suspended  will  cause  the  force 
of  gravity  to  impress  forces  on  this  g>Toscope,  tending  to  bring  its 
axis  to  the  horizontal.  Tliese  forces  will  cause  precession  as  indi- 
cated by  the  arrow  at  A'.    As  the  gyro  preccsses  the  plane  of  its 
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rotation  will  become  nearer  and  nearer  coincident  with  that  of 
the  earth,  and,  consequently,  the  earth  will  have  less  and  less 
tendency  to  rotate  '*  out  from  under  "  it.  Now  if  the  axle  if  the 
gyro  could  be  brought  to  a  horizontal  position  when  on  the  merid- 
ian it  would  persist  in  that  position  since  its  plane  of  rotation 
would  be  coincident  with  that  of  the  earth  and  the  earth  would 
have  no  tendency  to  turn  "  out  from  under  "  it.  However,  where 
freedom  of  motion  is  suppressed  about  the  horizontal  axis  only, 
as  in  Fig.  8,  there  exists  no  force  which  will  bring  the  axle  of  the 
gyro  to  the  horizontal,  once  it  has  attained  an  inclined  position, 
inasmuch  as  the  force  to  accomplish  this  must  be  impressed  about 
the  vertical  axis,  causing  precession  about  the  horizontal  axis. 
The  axle  of  tlie  gyro  will,  therefore,  precess  across  the  meridian 
with  its  north  end  (the  dark  end  in  Fig.  8)  inclined  downward. 
After  crossing  the  meridian,  the  effect  of  the  rotation  of  the  earth 
will  be  to  incline  the  north  end  upward  and  the  south  end  down- 
ward. This  will,  eventually,  bring  the  axle  again  horizontal  on 
the  opposite  side  of  the  meridian  from  which  it  started,  and  at  the 
same  angular  distance  from  the  meridian  as  it  was  originally. 
As  the  earth  continues  to  rotate  the  north  end  of  the  axle  of  the 
g)'ro  will  be  inclined  up  from  its  horizontal  position,  gravity  will 
again  impress  a  force  about  the  horizontal  axis  causing  precession 
of  the  g>'ro  back  toward  the  meridian.  It  will  again  cross  the 
meridian,  this  time  with  its  north  end  inclined  upward.  It  can  be 
seen  from  the  above  that  oscillation  of  the  g>'ro  across  the  meridian 
will  continue  indefinitely,  the  ends  of  the  axle  describing  ellipses 
as  they  oscillate  back  and  forth. 

To  make  the  use  of  the  gyro  practicable  as  a  compass  these 
oscillations  across  the  meridian  must  be  damped  in  such  manner  as 
to  bring  the  gyro  to  a  resting  position  with  its  plane  of  rotation 
coincident  with  that  of  the  earth  and  with  its  axle  horizontal. 
This  is  done  by  impressing  a  constantly  decreasing  force  about  the 
vertical  axis  to  cause  precession  of  gyro  axle  toward  the  horizon- 
tal as  it  approaches  the  meridian,  the  ends  of  the  axle  describing 
a  spiral  as  they  come  to  rest  on  the  meridian.  The  manner  in 
which  this  is  done  will  be  described  later. 

When  the  g)'ro  is  anywhere  but  on  the  equator,  another  dif- 
ficulty is  encountered,  due  to  the  fact  that  the  earth's  rotation 
has  two  components,  one  tangential  to  the  surface  of  the  earth, 
which,  as  already  explained,  tends  to  cause  the  g>To  to  precess 
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toi%'ard  the  north  and  south  meridian,  and  one  normal  to  the  sur- 
face of  the  earth,  which  tends  to  leave  the  north  end  of  the  gyro 
on  one  side  of  the  meridian. 

Problems  in  Construction. 

TTie  deduction  of  Foucault's  laws  immediately  suggested  the  use 
of  the  gyroscope  as  a  compass,  either  by  using  it  with  three  degrees 
of  freedom  for  establishing  certain  fixed  lines  in  space  with  which 
bearings  might  be  compared  or  by  which  courses  already  definitely 

own  might  be  maintained,  or  by  using  a  g)Toscopc  with  two 
ees  of  freedom,  whicli  would  place  itself  in  the  plane  of  the 
earth's  rotation,  thus  indicating  the  north  and  south  mechanically 
the  position  of  its  axis.  The  first  idea  had  to  be  abandoned 
use  of  the  difficulty  of  constructing  a  g>TOscope  with  its  cen- 
ters of  rotation  coincident  with  the  center  of  gravity.  The  second 
idea  was  abandoned  at  first  because  of  the  apparently  insunnount- 
ablc  difficulty  of  driving  the  gyroscope  wheel.  As  the  use  of  steel 
in  ship  construction  increased  and  the  necessity  of  placing  the 
compass  in  a  protected  position  below  decks  on  men-of-war  began 
to  be  realized,  the  importance  of  developing  some  device  for  indi- 
cating direction,  which  would  be  unaffected  by  the  varying  mag- 
etic  influences,  became  more  and  more  apparent. 

Magnetic  compasses  are  very  markedly  affected  by  such  varying 
cofiditions  as  fires  in  boilers,  positions  of  turrets,  cranes,  and 
shock  of  gim  fire,  etc.  Not  only  are  ships  endangered  by  reason  of 
incorrect  or  wrongly  applied  deviations,  hut  there  are  several 
instances  of  peculiar  and  unaccountable  changes  in  variations, 
which,  in  at  least  one  instance,  have  resulted  in  running  a  ship  on 
the  rocks.  The  Carnegie,  a  ship  built  for  scientific  research,  is 
now  engaged  in  a  trip  around  the  world,  for  the  purpose  of  check- 

g  up  and  verifying  variations  as  shown  on  Admiralty,  Coast 

urvey  and  Hydrographic  survey  charts.  Several  errors  have 
already  been  found  and  it  is  reasonable  to  believe  that  there  arc 
errors  which  will  not  be  found  and  that  variations  will  change 
from  year  to  year,  making  navigation  by  the  magnetic  compass  in 
the  vicinity  of  rocks  and  islands  somewhat  hazardous.  In  view 
of  these  facts,  as  brought  out  by  the  development  of  steel  ships 
and  submarines,  the  investigations  of  the  world's  magnetic  prop- 
erties and  the  increasing  need  for  placing  the  standard  compass  in 
some  protected  position,  so  that  it  can  be  used  after  an  action, 
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several  inventors  have  for  the  |>ast  sLx  or  eight  years  been  cndeav 
oring"  lo  apply  the  gf>Toscopc  for  use  as  a  compass. 

The  problems  which  confronted  the  inventors  having  as  their 
starting  point  Foucaiilt  s  second  law,  as  explained  before,  may  be 
stated  as  follows: 

(i)  To  suspend  the  gyro  with  perfect  freedom  about  the  verti- 
cal axis  so  that  it  is  free  to  precess  toward  the  meridian. 

(2)  To  damp  the  oscillations  of  the  gyro  across  the  meridian 
so  that  it  will  quickly  settle  down  with  its  axis  north  and  south. 

(3)  To  constantly  impress  just  exactly  the  right  degree  of  force 
to  keep  it  preccssing^  to  follow  the  component  of  the  earth's  rota- 
tion, which  is  normal  to  the  earth's  surface. 

(4)  To  drive  the  gyro  at  a  high  rate  of  speed  in  order  to  fur- 
nish the  directive  force  required. 

When  those  first  four  problems  were  solved,  the  result  would 
have  been  an  instrument  which  would  accurately  indicate  the 
north  and  south  meridian,  if  such  instrument  could  be  used  only 
in  a  fixed  position  on  land.  If  the  instrument  were  to  be  placed  on 
a  ship,  several  further  problems  remained  to  be  solved.  These 
were: 

(5)  To  so  suspend  the  gyro  that  forces  of  acceleration  and 
deceleration  introdticed  by  movements  of  the  ship  will  not  cause  it 
to  oscillate  off  the  meridian,  making  its  readings  incorrect.  These 
forces  of  acceleration  and  deceleration  introduced  by  the  ship  are: 

(a)  Acceleration  and  deceleration  arising  from  starting  and 
stopping  the  ship  and  changing  its  speed. 

(b)  Centrifugal  forces  introduced  hy  the  ship  in  turning. 

(c)  Forces  due  to  non-coincidence  of  the  center  of  the  gyro- 
scope with  the  center  of  oscillation  of  the  ship,  that  is,  forces 
introduced  by  rolling  and  pitching  of  the  ship. 

(6)  To  correct  the  compass  for  the  deflection,  due  to  northerly 
and  southerly  components  of  the  ship's  movement,  which,  of  course, 
act  on  the  compass  just  as  the  movement  due  to  the  earth's  rota- 
tion, except,  of  course,  in  a  ver>*  much  loss  degree. 

Mr.  Edison  says  that  when  in  the  development  of  machines  and 
apparatus  you  find  yourself  proceeding  toward  greater  and  greater 
complexity,  you  can  be  almost  certain  that  your  efforts  are  along 
the  wrong  line,  and  that  you  will  not  be  very  successful,  but  tliat 
when  you  find  your  developments  tending  toward  greater  and 
greater  simplicity,  you  can  \>c  sure  that  you  are  proceeding  along 
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correct  lines,  and  that  your  efforts  will  most  probably  be  suc- 
cessful. 

In  the  development  of  the  ^roscopic  compass  this  has  been 
especially  true.  At  first  the  development  led  to  much  complication, 
bill  the  apparatus  finally  evolved  is  extremely  simple  and  easily 
understood. 

Fig".  9  is  a  diaprammalic  section  of  the  compass.  The  gyro 
wheel  itself  is  mounted  with  its  shaft  in  ball  bearings  in  the 
vacuum  casing",  indicated  at  5,  in  Fig.  9.  This  casing  is  carried 
in  trunnions  in  the  ring  D  called  the  vertical  cardian  ring.    This 


ring  is  suspended  in  the  frame  H  by  the  suspension  wire  E,  the 
top  of  which  is  held  in  the  frame  and  the  bottom  of  which  is  made 
fast  to  the  vertical  cardian  ring.  Attached  to  the  frame  and  in- 
tegral w^ith  it  is  a  ring  G,  which  surroimds  the  vertical  cardian 
ring :  this  is  termed  the  "  phantom  ring,"  because  it  is  made  to 
follow  all  tendencies  of  the  vertical  cardian  ring  to  move  about  the 
vertical  axis.  Swung  in  trunnions  in  the  phantom  ring  and  pass- 
ing througli  the  vertical  cardian  ring,  but  not  touching  it.  is  the 
bail  R,  which  is  attached  to  the  g>'ro  casing  at  the  point  marked  S. 
The  vertical  cardian  ring  is  of  such  shape  at  the  bottom  as  to 
permit  the  bail  to  swing  freely  through  it.    Attached  to  the  ver- 
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tical  cardian  ring,  and  projecting  through,  but  not  touching  the 
phantom  ring,  are  two  posts,  not  shown  in  Fig.  9.  On  these 
posts  arc  carried  small  silver  wheels,  which  rest  on  a  fiat  commuta- 
tor, which  is  carried  on  the  movable  frame  of  the  compass,  of 
which  the  phantom  ring  and  suspension  head  arc  integral  parts. 
This  commutator  has  two  silver  segments,  insulated  from  each 
other  by  a  narrow  piece  of  hard  rubber.  Normally,  the  silver 
trolley  wheel  attached  to  the  vertical  cardian  ring  rests  on  this 
insulating  strip.  If  the  g>To  tends  to  move  about  the  vertical  axis, 
this  trolley  is  moved  off  of  the  insulating  segment  and  on  to  one 
of  the  silver  segments,  thus  energizing  a  small  motor  M,  termed 
the  azimuth  motor.  The  armature  of  this  azimuth  motor  is  geared 
to  the  frame  of  the  compass  and  when  energized  will  turn  this 
frame  and  consequently  the  top  of  the  suspension  wire  in  such 
manner  as  to  bring  the  insulated  segment  under  the  trolley  wheel 
and  stop  the  motor.  It  can  be  seen  that  the  frame,  phantom  ring 
and  suspension  head  will  always  turn  to  follow  the  gyro  in  azi- 
muth, the  azimuth  motor  assisting  the  g>TO  by  taking  all  the  work 
of  turning  on  itself.  This  is  the  solution  of  the  first  problem,  as 
before  stated,  that  is  to  say,  the  g>ro  is  f)erfectly  free  to  move 
about  the  vertical  axis  in  processing  toward  the  meridian,  being 
suspended  from  what  is,  in  effect,  a  torsionlcss  wire,  inasmuch  as 
the  top  of  the  wire  is  constantly  moving  to  follow  the  lx>ttom. 

The  bail  R,  being  attached  to  the  lower  side  of  tlie  casing,  sup- 
presses the  freedom  of  the  g>'ro  about  the  horizontal  axis,  tending 
always  to  bring  its  axis  of  rotation  horizontal.  Thus,  if  the  gyro 
is  rotating  at  full  speed  with  its  axis  East  and  West,  the  earth,  in 
turning,  will  rotate  "  out  from  under  "  it,  as  shown  before,  leaving 
its  axis  suspended  out  of  tlie  horizontal.  The  bail  will  exert  a  force 
through  the  point  of  attachment  S,  tending  to  bring  the  axis  to 
(he  horizontal  and  in  so  doing  will  cause  the  axis  of  the  gyro  to 
precess  toward  the  meridian. 

It  will  be  noticed  that  the  bail  is  attached  to  the  casing  eccentric- 
ally, so  that  when  the  axis  of  the  gyro  is  out  of  the  horizontal  the 
bail  acts  not  only  about  the  horizontal  axis,  but  also  about  the 
vertical  axis.  Tliis  force  impressed  about  the  vertical  axis  opposes 
the  oscillation  of  the  gyro  by  precessing  its  axle  toward  a  horizon- 
tal position,  thus  damping  the  precession  about  the  vertical  axis 
as  it  approaches  the  meridian.  The  amount  of  this  damping  con- 
stantly decreases  as  the  axle  of  the  g)  ro  approaches  the  meridian, 
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and  coines  nearer  and  nearer  to  the  horizontal,  until,  when  the  axle 
of  the  gyro  is  on  the  meridian  and  horizontal,  the  weight  of  the 
bail  ceases  lo  act  about  either  axis  the  weij^ht  being  then  entirely 
supported  by  the  trunnions  in  the  phantom  ring.  When  on  the 
meridian  with  axle  horizontal  the  gyro  may  be  said  to  be  suspended 
with  three  degrees  of  freedom  and  is  statically  balanced  about  all 
axes.  In  effect,  the  action  of  the  hail  is  exactly  as  if  you  damped 
the  swing  of  a  pendulum  with  your  hand  and  constantly  lessened 
the  amount  of  restraining  force  as  the  pendulum  approached  the 
vertical.    This  is  the  solution  of  the  second  problem,  as  before 
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stated,  that  is  to  say,  the  oscillations  of  the  gyro  across  the  merid- 
ian are  damped  so  that  it  will  quickly  settle  down  with  its  axis 
north  and  south. 

Fig.  10  shows  that  the  angular  velocity  of  the  earth  at  any  point 
O  can  be  resolved  into  two  components,  u  cos  X,  about  a  tangent  to 
the  surface  of  the  earth  at  the  point  0  and  w  sin  A  about  the  normal 
to  the  surface  of  the  earth  at  that  point;  \  being  the  latitude  of 
point  O.  If  the  plane  of  rotation  of  the  gyro  is  not  coincident 
with  the  plane  of  rotation  of  the  earth's  tangential  component,  the 
earth  moves  "  out  from  under  "  the  gyro,  leaving  its  axis  sus- 
pended out  of  the  horizontal.    The  component  of  the  earth's  rota- 
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tion  about  the  normal  to  its  surface  leaves  the  north  end  of  the 
axis  behind  on  the  east  side  of  the  meridian,  inasmuch  as  the  g>'ro 
tends  to  maintain  its  plane  of  rotation  in  space. 

Considering"  the  gyro  with  its  axis  on  the  meridian,  and  analyz- 
ing the  effects  of  the  vertical  component  of  tlie  earth's  rotation, 
we  see  that  the  earth,  in  turning  from  west  to  cast  under  the  com- 
pafis,  which  tends  to  maintain  its  direction  in  space,  will  leave  the 
north  end  of  the  axis  behind  on  the  east  side  of  the  meridian.  The 
moment  the  axis  is  left  behind  the  meridian,  a  portion  of  the  tan- 
gential component  of  the  earth's  rotation  causes  a  tilt,  which  intro- 
duces the  gravity  couple  of  the  pendulum.  Simultaneously  with 
this,  the  damping  couple  of  the  pendulum  is  also  introduced,  tend- 
ing to  destroy  the  gravity  couple.  There  will  be  some  position  of 
lag  behind  the  meridian  at  which  the  damping  couple  just  main- 
tains the  axis  at  a  tilt  such  that  the  gravity  couple  can  cause  the 
necessary  precession  to  follow  the  vertical  component  of  the 
earth's  rotation.  This  is  the  solution  of  the  third  problem.  Since 
tlie  component  about  the  normal  varies  with  the  latitude,  this 
position  of  lag  is  different  for  different  latitudes. 

The  fourth  problem,  that  of  driving  the  gyro  continuously  at  a 
high  rate  of  speed,  is  solved  by  using  the  three-phase  induction 
motor. 

If  the  axle  of  the  g>To  is  north  and  south,  easterly  and  westerly 
movements  of  the  ship  are  merged  in  the  movement  due  to  Uie 
earth's  rotation  and  are  negligible  in  amount.  Northerly  and 
southerly  components  of  the  ship's  speed,  however,  will  cause  the 
ship  to  move  out  from  under  the  gyro,  deflecting  it  to  one  side  of 
the  meridian,  inasmuch  as  the  g>'ro  tends  to  maintain  its  plane 
of  rotation  in  space.  The  point  at  which  the  bail  is  attached  to  the 
g>TO  casing  is  vcr)-  accurately  determined,  so  that  in  accelerating 
and  decelerating  the  ship  in  starting  and  stopping,  or  changing 
speed,  the  inertia  of  the  bail  acting  about  the  horizontal  axis  will 
impress  just  the  right  amount  of  force  to  orient  the  gyro  to  the 
proper  position  on  one  side  of  the  meridian  to  fulfill  the  new  con- 
dition of  speed  and  its  damping-  couple  will  prevent  any  oscillation. 

Only  the  northerly  or  southerly  components  of  the  centrifugal 
forces  introduced  by  the  ship  in  turning  need  be  considered  and 
these  forces  are  exactly  comparable  to  the  northerly  or  southerly 
components  of  ship's  speed.  That  is,  if  the  ship,  steaming  due  east, 
were  to  swing  about  a  quadrant  lo  a  course  due  north,  the  effect 
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of  oscillation  would  be  e(]ual  to  that  of  the  ship  starting  from  rest 
and  attaining  speed  all  on  a  northerly  course.  All  are.  therefore, 
cases  of  llie  same  acceleration  and  are  compensated  for  by  the 
ballistic  properties  of  the  bail. 

Exact  compensation  for  acceleration  of  the  ship  Is  only  obtained 
theoretically  at  one  given  latitude,  but  the  amount  of  oscillation 
produced  at  other  latitudes  is  comparatively  slight  in  all  cases, 
and  disappears  entirely  within  a  short  interval  after  the  ship  comes 
upon  a  steady  course. 

Forces  introduced  by  rolling  and  pitching  of  the  ship  are  elimi- 
nated by  mounting  the  compass  in  ordinary  gimbal  rings  or  cardian 
mounting,  so  that  all  these  forces  which  reach  the  compass  are 
linear  and  have  no  g)'roscopic  reaction. 

As  stated  before,  the  g>TO  is,  when  on  the  meridian,  suspended 
with  three  degrees  of  freedom  and  is  statically  balanced  about 
alt  axes,  so  that  extraneous  forces  have  no  effect  on  it  except  by 
reason  of  the  inertia  of  the  bail  acting  through  the  point  of  attach- 
ment to  the  gyro  casing. 

It  is  seen  from  the  above  that  the  fifth  problem  is  solved  by  the 
method  of  suspension  and  by  accurately  calculating  the  point  of 
attachment  of  the  bail  to  the  gyro  casing  so  that  the  inertia  of  the 
bail  acting  thruugh  this  point  will  orient  the  gyro  to  its  correct 
resting  position  to  harmonize  with  the  attained  speed  condition  due 
to  latitude,  speed  and  course  of  the  ship,  and  at  the  same  time  will, 
by  its  action  about  the  vertical  axis,  effectually  prevent  any 
oscillation  from  the  correct  resting  position. 

It  will  also  be  seen  from  the  above  that  the  axis  of  the  g>ro- 
scopic  compass  on  a  moving  ship  docs  not  point  exactly  north 
because : 

( 1)  It  must  lag  a  certain  distance  behind  the  meridian  in  order 
to  introduce  the  necessary  tilt  for  following  the  vertical  component 
of  the  earth's  rotation,  the  amoiuit  of  this  lag  dej^ending  upon  the 
latitude. 

(2)  The  northerly  or  southerly  component  of  the  ship's  spectl 
causes  a  certain  deflection  from  the  meridian.  This  deflection  is, 
for  a  given  latitude  and  speed,  proportional  to  the  cosine  of  the 
angle  between  the  ship's  course  and  north. 

In  the  Sperry  g^Toscopic  compass  a  mechanical  device  is  used, 
which,  when  set  approximately  for  latitude  and  speed  of  the  ship, 
will  automatically  apply  all  corrections  to  the  lubbers'  point,  male- 
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ing  the  readings  of  the  compass  card  referred  to  tlie  lubbers'  point 
absolutely  true.  This  device  will  also,  at  all  times,  show  the 
amount  of  the  correction  that  is  being  applied.    It  consists  of  an 


arrangement  of  canis,  as  shown  in  Figs.  19  and  20.    This  is  the 
solution  of  the  sixth  problem. 


^^^^^^^ 

Fig.  12. 

Description  of  Comp.^ss  and  Accessories. 
The  gyro  is  driven  by  a  three-phase  induction  motor  tlie  stator 
of  which  is  mounted  on  the  side  of  the  gyro  casing  and  projects 
inside  of  the  g>'ro  wheel,  and  the  internal  periphery  of  which  car- 
ries the  short-circuited  bars  of  the  squirrel-cage  induction  motor. 
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The  gyro  wheel  is  shown  in  Fig.  ii,  which  also  shows  the  short- 
circuited  hars  and  the  ball  bearings. 

Fig.  12  shows  the  stator  of  the  motor,  which  is  fixed  to  the  side 
of  the  casing".  This  motor  is  capable  of  driving  the  gyro  at  10,000 
r.  p.  m. ;  the  normal  speed  is  about  8600. 
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Fig.  13  is  a  side  view  of  the  vertical  cardian  ring,  gyro  casing 
and  suspension  wire.  This  shows  the  two  posts  on  which  arc 
carried  the  silver  trolley  wheels.  Levels  are  provided  as  shown. 
Since  the  axle  of  the  gfvro  is  always  inclined  otit  of  the  horizontal 
when  it  is  off  the  meridian  and  precessing  toward  it,  the  position 
of  the  bubbles  in  the  levels  will  tell  whether  or  not  the  compass 
readings  are  to  be  depended  upon.  In  starting  the  compass  off 
the  meridian,  if  it  is  seen  by  the  position  of  the  bubble  in  the 
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level  that  it  is  not  on  the  meridian,  it  may  be  oriented  by  hand 
by  impressing  a  force  on  the  upper  end  of  the  axis.  The  manner 
in  which  this  is  done  will  be  described  in  detail  later  under  Instal- 
lation, Care  and  Operation.  Just  below  the  level  will  be  seen  the 
hole  through  which  one  of  the  pendulum  arms  passes. 

Fig.  14  is  another  view  of  the  vertical  cardian  ring  and  gyro. 
This  shows  how  the  casing  is  mounted  in  the  vertical  cardian 
ring.  Tile  window  on  lower  right  side  is  for  the  purpose  of 
getting  the  speed  of  the  gyro  wlieel  by  means  of  the  stroboscope. 

Fig.   15  is  another  view  showing  the  space  allowed  for  the 
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pendulum  and  the  point  at  which  the  pendulum  is  attached. 
The  small  pipe  shown  just  below  the  center  line  on  the  right  is 
for  equalizing  the  amount  of  oil  on  both  bearings.  The  con- 
dition of  oil  and  bearings  can  be  seen  through  the  windows  on 
the  ends  of  the  journals.  The  gage  at  the  top  shows  the  degree 
of  vactnim  on  the  casing.  The  casing  is  kept  under  vacuum  so 
that  less  p<jwer  is  requirc<I  in  driving  gyro,  there  is  less  heating, 
and  the  bearings  are  kept  in  better  condition.  With  the  new 
compass  no  loss  of  vacuum  has  occurred  for  several  months.  The 
pendulum  is  swung  in  the  space  shown  between  casing  and  ver- 
tical cardian  ring,  its  anns  go  through  the  vertical  cardian  ring 
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ithout  touching  it^  and  are  secured  in  trunnions  in  the  phantom 
ig-  which  is  shown  in  Fig,  i6. 

Ai  ihe  top  of  tlie  structure  on  the  phantom  ring  is  seen  the 

ispension  head.  Througli  the  slip  rings  shown  just  below  the 
suspension  head,  airrent  is  conveyed  to  the  moving  system  for 
driving  the  g>To  and  for  energizing  the  azimuth  motor.  The 
inclined  ring  showii  just  below  the  compass  card  is  the  cam 
which,  acting  in  combination  with  cams  set  for  latitude  and  speed, 
^utornatically  apphes  the  corrections  to  the  lubbers*  point,  accord- 

Ig  to  the  heading  of  the  ship.     If  heading  east  or  west,  no 
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■ection  is  applied.  If  heading  north  or  south,  tlie  maximum 
►rrection  for  the  particular  speed  and  latitude  is  applied. 
Fig.  18  is  a  view  of  the  small  reversible  motor  called  the 
izimuth  motor.  The  armature  of  this  motor  is  slightly  offset 
frixn  its  field  so  that  when  it  is  not  energized  the  armature  drops 
id  disconnects  itself  mechanically,  by  means  of  the  clutch  shown, 
Prcxn  the  gearing  clrivinc;'  the  compass  frame.  The  motor  is 
Iriven  by  direct  current  of  20  volts.  It  will  i)e  replaced  in  later  corn- 
by  a  three-phase  A.  C.  motor  for  the  reason  that  the  problem 
►f  reversal  is  simpler  with  the  .'V  C.  motor,  and  lirushes  will  be 
eliminated  thus  making  the  clutch  unnecessan.*,  as  without  brushes 
motor  will  not  act  as  a  drag  on  the  moving  system. 
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Fig.  19  shows  t?ie  front  view  of  the  aiitorruitic  correction  device. 

Fig^.  20  is  a  back  view  of  this  device  showing  the  cams  which, 
when  connected  to  the  cosine  cam  under  the  compass  card,  auto- 
matically solve  the  equations  of  speed  and  latitude. 

Fig.  21  is  a  top  view  of  the  compass  showing  a  correction  of  a 
little  over  six  degrees  applied  to  lubbers*  point.  This  also  shows 
method  of  suspension  in  gimhal  rings.  On  the  upper  and  lower 
sides  of  the  inner  circle  can  be  seen  the  silver  segments  carried  on 
the  phantom  ring  and  with  which  the  trolley  wheel  attached  to 


Fig.  21. 


the  vertical  cardian  ring  makes  contact  in  order  to  drive  the  frame 

of  the  compass  to  follow  the  sensitive  or  gyroscopic  element. 

Fig.  23  shows  the  compass  assembled  with  casing  removed. 

Fig.  24  sJiows  compass  with  casing  on,  cover  removed. 

Fig.  25  shows  it  completely  covered  by  its  casing.  It  can  be 
locked  iu  this  condition  to  prevent  tampering. 

The  apparatus  which  has  just  been  described  is  called  the  master 
compass.  Its  p<:isition  in  the  ship  should  be  below  the  protective 
deck,  behind  the  heaviest  armor  of  the  ship  and  as  near  tlie 
metacentric  line  of  the  ship  as  possible.     This  location  would  of 
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irse  remove  it  from  the  view  of  the  helmsman  and  navigator.  For 
the  purpose  of  indicating,  to  distant  stations,  the  heading  of  the 
sliip,  as  shown  on  the  master  compass,  an  auxiliary'  system  is  used, 
called  the  compass  repeater  system.  These  repeaters  are  placed  on 
the  bridge,  in  the  conning  tower,  in  the  steering  engine  room,  in  the 
chart  house,  in  the  captain's  cabin,  and  wherever  else  desired.  They 
have  a  dial  similar  to  the  ordinary  compass  dial  controlled  electric- 
ally by  the  movements  of  the  master  compass,  so  that  the  repeaters 
at  all  times  indicate  the  same  readings  as  the  master  compass. 
This  distant  control  of  repeater  dials  from  master  compass  dials  is 
accomplished  by  a  commutator  geared  to  the  moving  frame  of  the 
master  compass,  and  controlling  the  flow  of  current  to  the  poles  of 
a  small  six-pole  motor  in  the  repeaters,  a  diagram  of  which  is 
shown  in  Fig.  -26,    The  armature  of  this  motor  is  geared  to  the 


COMMUTATOR  TBANSMlTTEa. 


BEPEATER  MOTOR, 


Fig.  26. 


repeater  dial  so  that  one  complete  revolution  of  this  armature 
turns  The  dials  through  two  degrees.  The  brushes  of  the  con- 
trolling commutator  are  geared  to  the  master  compass  dial  so  that 
they  make  one  complete  revolution  with  two  degrees  movement 
of  the  compass.  Four  wires  connect  the  segments  of  the  com- 
mutator to  the  motor;  one  of  these  wires  is  common  to  all  poles, 
the  other  three  each  go  to  one  of  the  pairs  of  poles,  as  shown  in 
Fig.  26.  Suppose  the  brush  of  the  master  comj^ass  commutator  to 
be  turned  into  such  position  as  to  supply  current  over  wire  1 
returning  it  by  wire  3,  then  poles  A  and  D  would  be  energized  and 
the  armature  would  be  drawn  into  the  position  shown  by  the 
sketch.  Now  suppose  that  the  brush  is  turned  so  as  to  connect 
wires  3  and  4  to  the  negative  source  of  supply  as  will  l>e  the  case 
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if  the  master  compass  moves  %*,  then  the  armature  is  drawn  half 
way  between  poles  A  and  B,  and  poles  E  and  D,  or  it  has  moved 
through  1/12  of  a  revolution,  and  the  dial  through  '/(,  of  a  degree. 
Since  the  move  takes  place  half  way  in  the  sixth  of  a  degree  move- 
ment of  the  master  compass,  the  maximum  error  of  the  repeaters 
is  1/12  of  a  degree  or  5'.  These  repeaters  are  portable  and  may 
be  placed  in  any  position ;  they  are  made  in  two  types  at  present, 
the  binnacle  t>'pe.  which  is  mounted  in  gimbal  rings,  and  the  wall 
type,  which  may  be  fixed  to  tlie  wall.  Another  type  is  being 
developed,  called  the  recording  type,  which  is  so  designed  with 
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Fic.  27- 


^achoiCfit  as  to  keep  a  complete  record  of  all  courses 
I  be  of  considerable  value  to  the  navigator* 
«p  courses  used   in  dead  reckoning  and   for 
«f  the  helmsman  ajid  officer  of  the  deck. 
r  ol  the  wall  type  of  repeater,  such  as  is  used  in 
^  cabin,  etc 
^^Kttcw  card  which  it  is  proposed  to  use  on 
-  cctd  that  the  degrees  are  marked  in  heavy 
gf  die  circle.     A  design  for  a  repeater 
llie  center  has  been  proposed  and 
future.    The  center  or  integrating 
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dial  will  be  so  geared  to  the  outer  dial  as  to  make  one  complete 
revolution  for  each  ten  degrees  movement  of  tlie  outer  dial.  Tlie 
inner  dial  will  be  graduated  by  degrees  and  \/\2  degrees  so  that 
the  heading  can  be  determined  and  the  course  steered  very  accu- 
rately. The  transmitting  commutator  is  so  mounted  on  the  master 
compass  that  corrections  which  are  applied  to  the  lubbers'  point  by 
the  automatic  correcting  device  are  also  applied  to  all  repeaters. 
All  wires  to  repeaters  pass  through  cut-out  switches  on  the 
switchboard  shown  in  Fig.  22.     Each  wire  is  fused  so  that  in 


Fig.  28. 


case  of  short  circuit  on  any  repeater  its  fuses  will  blow,  thus 
isolating  it  so  that  its  troubles  will  not  affect  the  other  repeaters. 
In  the  common  wire  to  each  repeater  is  a  small  incandescent  lamp 
which  can  be  seen  in  the  center  of  the  switches.  When  repeaters 
are  in  operation  and  current  is  flowing  to  their  motors  these 
lamps  are  lighted.  If  anvthing  shnnld  occur  to  open  a  repeater 
circuit  this  state  of  affairs  would  be  indicated  at  the  switchboard 
by  the  lamp  for  that  repeater  failing  to  glow. 

It  will  be  noticed  that  the  cut-out  switches  are  all  double-throw ; 
this  permits  of  connecting  any  repeater  to  the  master  compass 
or  to  a  device  tenned  the  synchronizer  (shown  at  bottom  of  board) 
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with  which  tlie  repeaters  may  be  tunicd  by  hand  to  any  desired 
reading.  The  synchronizer  is  used  to  bring  the  repeaters  to  the 
same  reading  and  to  the  reading  of  the  master  compass. 

To  synclironize  :  ( i)  Throw  switch  of  the  repeater  or  repeaters 
to  be  s>Tid'jronizcd  to  the  left  thus  disconnecting  them  from  the 
master  compass  transmitter  and  connecting  them  to  a  similar 
transmitter  within  the  synchronizer.  This  operation  also  turns  out 
small  lamps  which  illuminate  the  repeater  dials  and  which,  when 
lighted,  indicate  to  the  helmsman  or  other  person  using  the 
repeater,  that  it  is  connected  to  the  master  compass.  (2)  Throw 
lower  right  hand  switcli  to  the  left  thus  energizing  a  device 
within  the  repeater  tenncd  the  stop  magnet  which  will  stop  the 
repeater  dial  with  its  zero  mark  at  tlie  lubbers*  point.  (3)  Throw 
lower  left  hand  switcli  to  the  right  thus  energizing  the  synchronizer 
transmitter  with  direct  current  at  20  volts.  (4)  Turn  synchronizer 
dial  through  a  complete  revolution.  This  operation  turns  repeater 
dials  until  their  zero  marks  arrive  at  the  lubbers'  mark  at  which 
point  they  will  be  stopped  and  held  by  the  stop  magnet .  (5)  Turn 
synchronizer  dial  to  zero  and  open  stop  magnet  switch.  Re|>eatcrs 
are  now  at  the  same  reading  as  tlie  synchronizer  and  are  free  to 
turn  with  it.  (6)  Turn  synchronizer  (and  consequently  the 
repeaters)  to  the  reading  of  the  master  compass  and  throw 
repeater  switches  to  the  right  thus  connecting  them  to  the  master 
compass.    (7)  Open  lower  left  hantf  switch. 

It  will  be  observed  that  the  cut-out  switches  have  seven  legs. 
One  of  these  is  the  conunon  wire  to  repeater  motor  and  stop 
magnet.  Three  arc  section  wires  to  the  three  pairs  of  poles  in 
repeater  motor,  one  is  to  stop  magnet  and  the  two  remaining  go 
to  the  binnacle  lamp. 

The  switchboard  in  Fig.  29  supplies  125  volts  D.  C.  for  driving 
the  motor  generator,  and  supplies  the  three-phase  A.  C.  from  this 
motor  generator  to  the  induction  motor  of  the  compass.  This 
switchboard  also  supplies  ao  volts  direct  current  to  the  repeater 
systOP  and  the  azimuth  motor  of  the  compass.  The  instruments 
at  the  t'*P  "^f  the  board  are  A.  C  ammeter  and  voltmeter  for 
allowing  the  current  being  applied  to  the  g>TO  motor  and  the  volt- 
age at  whic^i  it  is  being  supplied.  The  voltmeter  is  provided 
with  a  .-imtdi  shown  between  the  two  instruments  by  means  of 
whicii  the  voltage  of  any  of  tlie  three  phases  may  be  deterniined. 
The  three  faui^a  at  the  top  of  the  board  arc  in  series  with  each 
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phase  wire  and  indicate  by  their  glow  when  the  three  phases  are 
all  in  operation.  The  starting  and  speed  control  hoK  for  motor 
g-enerator  is  shown  at  bottom  of  switchlx>ard.  The  repeaters  are 
provided  with  two  means  of  20  volt  supply,  one  from  motor  gen- 
erator and  one  from  storag^e  battery.  The  solenoid  operated  switch, 
shown  just  above  starting  box,  is  used  for  automatically  discon- 
necting the  generator  in  case  of  failure  of  its  voltage  so  that  battery 
may  remain  connected  and  not  discharge  back  through  generator. 


Fig.  29. 


A  reversing  switch  h  provided  with  which  two  of  the  phase  wires 
to  the  gy^ro  motor  may  be  reversed,  thus  reversing  the  motor  to 
assist  in  stopping  gyro  when  shutting  down  the  compass.  Another 
switch  is  provided  for  short  circuiting  the  phase  indicating  lamps 
in  case  any  of  tlieni  burn  out.  The  shorter  arm  on  the  starting  box 
is  used  for  cncrgizitig  the  motor  field.  The  longer  arm  is  for  the 
purpose  of  controlling  motor-armature  resistance  anil  motor  field 
resistance;  1.  c,  for  starling  the  motor  and  controlling  its  speed. 

19 
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The   usual   no  load   and   overload   releases   are   provided    whit 
reset  starting  arms  when  circuit  supplying*  motor  generator  is 
opened   or  overloadetl. 

¥\g,  17  is  a  view  of  the  motor  generator.  It  has  a  capacity  at 
the  generator  end  of  V4  K.  \V.  with  unity  power  factor  and  is 
about  10  inches  high  and  14  inches  long. 

Installation. 

When  install  inf^  the  g>To  compass  outfit  the  master  compass  and 
the  two  switchboards  should  be  placed  logetlier  below  the  pro- 
tective deck  behind  heavy  armor,  and  as  near  the  metacentric  line 
of  tlie  ship  as  possible.  The  central  station  on  board  battleships 
has  usually  been  found  to  be  the  best  location. 

The  navy  standard  practice  should  be  followed  as  to  conduit, 
cable  and  connection  boxes  in  putting  in  the  wiring  for  repeaters. 

The  installation  should  be  placed  under  the  care  of  a  good  elec- 
trician who  is  not  a  watch  standcr  and  who  can  give  most  of  his 
time  to  keeping  the  outfit  in  good  condition.  One  of  the  electricians 
in  the  fire  control  division  will  be  found  to  be  a  good  man  for  this. 
On  the  Dclazvarc  the  electrician  who  cared  for  the  compass  also 
looked  out  for  the  condition  of  the  ship's  service  and  fire  control 
telephones,  but  as  he  was  an  exceptionally  good  man,  he  had  no 
difficulty  in  doing  both. 

The  switchboards  and  motor  generator  shou!<I  l>e  given  the 
ordinary  care  usually  g^ven  such  electrical  appliances,  that  is, 
they  shotdd  be  kept  clean,  binding  posts  tightened,  etc. 

The  master  compass  and  reiKaters  should  be  kept  clean  and  free 
from  dust  Master  compass  casings  should  l)e  kept  on  at  all  times 
except  when  adjusting,  starting  or  making  observations  of  com- 
pass. Level  of  oil  in  bearing  cases  should  be  frequently  noted — it 
should  never  be  filled  above  center  of  the  glass  and  may  be 
allowed  to  fall  quite  low  before  refilling.  A  special  oil  which  is 
furnished  with  the  compass  should  be  used. 


Starting  (prcliminar}'  adjustment). 

Before  starting  it  is  well  to  remove  the  silver  trolley  wheel? 
and  examine  contacts  carefully.  Replace  trolleys  with  a  small 
piece  of  paper  inserted  in  trolley  arm  in  such  manner  as  to  hold 
it  out  of  physical  contact  with  silver  segments — note  position  of 
sensitive  element — it  should  be  in  an  exact  central  position  and 


I 


Gyroscope  and  SpeS^Syroscopic  Compass.  547 

when  moved  away  froni  that  position  should  return  to  it  by 
o<icillalions  with  period  of  from  lo  to  20  seconds.  If  sensitive 
element  does  not  return  to  a  central  position  relative  to  frame, 
or  phantom  ring;,  the  head  of  suspension  wire  should  be  shifted 
until  it  does.  This  is  done  by  means  of  a  tangential  screw  found 
under  the  cap  over  the  suspension  head.  Note  positions  of  bubbles 
in  levels — levels  should  be  adjusted  so  that  when  compass  is  at 
rest  the  bubbles  are  at  the  soutlicrly  end — when  running  in  40  N. 
Lat.  the  bubbles  will  be  in  the  center.  AH  compasses  are  adjusted 
to  run  with  level  in  40  N.  Lat. 

The  levels  should  never  require  adjustment.     If  on  examination 

they  are  found  to  be  out  of  adjustment,  one  should  look  carefully 

rcr  the  gyro  casing  to  see  if  any  weights  have  been  shifted  or 

ravy  objects  allowed  to  accumulate  thereon.    Remove  paper  from 

rolleys  and  test  azimuth  motor  with  D.  C.  power  on.     Motor 

lould  respond  freely  in  either  direction  and  should  not  cause  an 

illating  motion  of  frame  when  gyro  is  brought  to  rest 

To  Start  (see  Fig.  29). 

(i)  See  that  all  switches  on  gyro  energy  board  are  open- 
starting  arms  back.  Tell  distribution  room  to  throw  power  on 
g)*ro  system. 

(2)  Throw  power  on  azimuth  motor. 

(3)  Throw  power  on  motor  generator. 

(4)  Connect  g\'ro  motor  to  motur  generator  being  careful  to  see 
that  double-throw  switch  is  thrown  into  position  marked  running 
and  not  position  marked  stupiiing. 

(5)  lioth  starting  arm  and  generator  field  control  arm  being 
thrown  to  left,  the  motor  armature  circuit  is  open  and  all  resistance 
is  cut  out  of  generator  field  and  motor  field. 

(6)  'l^row  the  shorter  arm  all  the  way  over  to  the  right,  thus 
energizing  the  motor  field.  Move  the  longer  arm  to  the  right,  thus 
graduallv  accelerating  the  nmtor-generator  until  the  A.  C.  am- 
meter shows, a  current  of  three  amperes  flowing  to  the  gyro  motor. 
Voltage  will  then  he  about  40.  As  gyro  gradually  accelerates,  cur- 
rent will  drop  and  voltage  will  rise.  As  current  tends  to  drop  keep 
it  at  3  amperes  by  moving  starting  arm  to  the  right  cutting  out  more 
and  mt.re  annalure  resistance  until  gyro  is  nearly  up  to  full  speed, 
as  will  Ic  shown  by  voltage  of  about  120  with  current  of  3  amperes. 
Staning  ann  by  this  time  will  have  cut  out  all  armature  resistance 
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and  will  be  on  speed  regulating  points  to  the  right  which  weaken 
field  of  motor  by  ciUting  in  field  resistance,  thus  increasing  the 
speed  (shunt  motor).  Leave  starting  arm  in  tliis  |x>sition  and 
as  gyro  gradually  accelerates  up  to  full  speed  current  will  drop 
to  one  ampere  and  voltage  will  rise  to  130  which  is  the  proper 
criterion  for  correct  speed. 

In  accelerating  to  full  speed  the  g>To  may  pass  through  two 
critical  stages  at  which  the  period  of  revolution  is  synchronous 
with  the  characteristic  of  the  shaft  thus  causing  vibration  of  the 
sensitive  or  gyroscopic  element.  It  is  well  to  steady  the  sensitive 
element  with  tiie  hand  in  passing  through  these  stages  although 
no  harm  will  result. 

About  twenty  to  twenty-five  minutes  are  required  to  accelerate 
the  g\T0  to  full  speed. 

If,  in  starting  the  compass,  there  is  any  need  to  get  correct 
readings  immediately,  the  axis  may  be  placed  on  the  meridian  by 
hand  in  the  following  manner:  When  the  gyro  is  running  at 
full  speed  bring  its  axis  level  by  exerting  a  slight  torque  on  the 
trolley  posts  in  the  direction  in  which  it  is  desired  to  make  the 
bubble  go.  After  leveling  the  gyro  watch  the  bul>l>lc  and  time 
its  departure  as  it  moves  from  the  center  of  the  level.  The  number 
of  divisions  on  the  level  over  which  the  bubble  moves  per  minute, 
multiplied  by  five,  gives  approximately,  the  displacement  in  degrees 
between  th^  axis  of  the  g>To  and  the  north  and  south  meridian. 
The  direction  of  north  is  shown  by  the  direction  in  which  the 
bubble  moves.  The  compass  may  be  set  approximately,  in  accord- 
ance with  the  displacement  ascertained  from  the  action  of  the 
bubble,  by  applying  moderate  vertical  presure  on  the  end  of  the 
axis  which  is  highest.  Pressure  on  the  north  end  of  the  axis 
causes  westerly  movement  and  vice  versa,  but  it  is  only  necessary 
to  remember  to  exert  a  force  on  the  highest  end  tending  lo  force 
it  to  a  normal  jKtsition  and  in  that  way  assist  the  action  of  the 
bail.  When  the  gyro  has  attained  its  normal  north  and  south 
position  the  bubble  will  remain  stationary  or  will  vibrate  equally 
on  both  sides  of  its  normal  position  if  the  ship  is  rolling. 

(7)  After  the  gyro  has  been  brought  to  full  speed  and  is  on 
the  meridian,  synchronize  all  repeaters  and  connect  them  to  the 
master  compass. 

When  the  g}To  is  running  careful  attention  should  be  paid  to 
all  switchboard  instruments  and  indicators  to  see  that  circuits  are 
in  nonnal  condition. 
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In  case  of  failure  of  the  direct  current  supply  to  tlie  motor 
generator  the  ^yro  will  continue  to  run  with  sufficient  speed  to 
maintain  its  tlirective  force  for  about  two  hours.  In  case  of 
momentary  failure  of  direct  current,  such  as  would  be  caused 
by  a  fuse  blowing",  the  gyro  motor  should  be  disconnected  from  the 
generator.  When  supply  is  re-established  the  motor  generator 
shoidd  be  brought  to  normal  speed  before  connecting  it  to  the 
gyro  motor. 

Tlie  phase  indicating  lamps  at  the  tup  of  the  board  in  Fig.  29 
are  normally  short  circuited  by  the  three-pole  switch  below 
the  ajnmeter.  To  ascertain  wliether  <jr  not  all  phases  are  in 
operation  open  the  three-pole  switch ;  a  glow  in  all  of  the  three 
lamps  indicates  that  current  is  flowing  in  all  phases.  In  case  of 
failure  of  one  phase  speed  of  the  motor-generator  should  be 
refJuced  to  alxjut  two  thirds  of  normal  running  speed.  Gyro  motor 
will  continue  to  nm  on  two  phases  but  if  shut  down  will  not 
start  unless  all  three  phases  nre  operative. 

The  compass  may  be  left  nmning  for  months  without  any  appre- 
ciable wear  on  the  bearings,  but  it  is  l>est  to  shut  down  when  the 
ship  is  to  be  in  port  for  more  than  two  or  three  days. 

To  shut  down:  (i)  Stop  motor  generator,  (2)  disconnect 
g>T0  motor,  (3)  throw  gyro  motor  switch  to  position  marke<l 
**  stopping,"  (4)  start  motor  generator  and  run  at  a  sufficient  speed 
to  maintain  a  reversing  current  of  three  amperes  on  the  gyro 
motor.  (5)  disconnect  repeaters,  (6)  open  twenty  volt  supply  to 
azimuth  motor  and  repeaters,  (7)  stop  motor  generator.  Gyro 
wheel  will  come  to  rest  in  about  twenty  minutes.  /Vzimuth  motor 
should  be  kept  energized  until  gyro  wheel  has  come  to  rest. 

Remember  (a)  to  keep  the  compass  covered,  {h)  to  start  gyro  at 
least  two  hours  before  getting  underway,  (c)  to  turn  current  on 
azimuth  motor  before  starting  g>T0,  (d)  to  accelerate  gyro  by 
maintaining  a  flow  of  three  amperes,  (e)  that  a  correct  running 
speed  is  indicated  by  a  flow  of  one  ampere  at  one  hundred  and 
thirty  volts,  (f)  that  compass  will  come  to  the  meridian  atUo- 
matically  by  reason  of  the  earth's  rotation  but  may  be  placed  on 
the  meridian  by  hand  in  much  less  time,  fg)  that  the  azimuth 
motor  should  be  kept  energized  while  stopping  the  gyro. 
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AN  IMPROVEMENT  IN  FLOATING  DRY  DOCKS. 
By  Civil  Engineer  A.  C.  Cunningham,  U.  S.  Navy. 


Experience  shows  that  with  steel  floating  dry  docks,  unless 
carefully  and  continuously  preserved,  rusting  will  soon  set  in  and 
the  deterioration  will  be  rapid.  This  deterioration  is  the  most 
rapid  on  the  interior  of  the  structure,  and  next  on  the  submerged 
exterior  portions.  The  surfaces  which  are  continuously  exposed 
and  easily  accessible  are  easily  preserved.  The  preservation  of  a 
steel  floating  dry  dock  depends  on  its  periodical  self-docking, 
by  which  the  submerged  exterior  and  interior  portions  are  brought 
above  water  and  may  be  dried,  cleaned  and  painted.  Self-docking 
is  ordinarily  a  slow,  tedious  and  expensive  operation,  and  while 
in  progress  places  the  dock  completely  out  of  use. 

With  many  steel  floating  dry  docks  the  expansion  of  the -struc- 
ture to  meet  new  conditions  is  also  impossible.  The  docks  are 
designed  for  a  certain  maximum  ship  and  can  not  be  increased 
beyond  this  limit.  This  limitation  is  partially  overcome  in  docks 
of  the  independent  sectional  type,  where  a  new  section  can  be 
added  to  the  existing  sections,  and  the  dock  thus  lengthened  and 
proportionally  increased  in  lifting  power.  This,  however,  does 
not  cover  the  case  where  it  may  be  desirable  to  increase  the  lift- 
ing power  without  increasing  the  length. 

To  further  increase  the  usefulness  of  floating  dry  docks,  and 
to  overcome  the  limitations  previously  mentioned,  the  author 
submits  the  design  shown  in  the  following  figures : 

Fig.  I  is  a  sectional  side  elevation ;  Fig.  2,  a  plan  view ;  and 
Fig.  3,  an  end  elevation ;  all  showing  a  pontoon  self-docked.  It 
will  be  seen  that  this  design  is  a  combination  of  the  principles  of 
the  Rennie  pontoon  dock  and  the  Cunningham  sectional  dock, 
in  which  the  sections  are  integrally  connected  together  above  the 
normal  water  line.  The  first  gain  is  in  the  ease  and  rapidity  of 
self-docking.    There  is  no  change  or  disturbance  of  moorings. 
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A  pontoon  is  taken  out  sideways  and  docked  as  an  independent 
vessel.  If  an  extra  pontoon  is  provided,  the  dock  is  only  out  of 
commission  during  the  time  taken  to  shift  the  pontoons.  An 
important  gain  is  the  ease  of  continuous  and  thorough  preserva- 
tion. The  pontoons  may  be  periodically  docked  in  rotation,  and 
the  preservation  effected  before  deterioration  has  begun.    In  fact, 
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with  this  type  of  dock  there  need  be  no  deterioration  from  rusting, 
and  the  dock  can  I)c  kc|)t  in  continuous  use  at  the  same  time, 
when  an  extra  p(»nt<H)n  is  provided,  as  in  I'igs.  i  and  2. 

Tliis  (le^ij^n  of  dock  has  the  a<lvantagc  of  i)ossihle  ltin,t,'itudinal 
expansion,  the  same  as  an  in<lepcndent  scctitMial  dock,  as  shown 
in  Fig.  4.  In  this  fi£:;ure  an  original  throe  section  d(n.-k  shows 
a  fourth  section  ad<lcd  in  dotted  lines.     This  has  an  added  ad- 
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vantage  over  the  independent  sectional  type,  In  that,  if  the  four 
section  dock  is  separated  at  the  center  into  two  smaller  docks, 
each  part  retains  the  self-docking  feature. 
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As  a  floating  dry  dock  will  lift  a  ship  longer  than  itself,  it  may 
become  desirable  to  increase  the  lifting  power  of  a  dock  without 
increasing  its  length.  This  may  be  done  with  this  type  of  dock 
by  replacing  some  or  all  of  the  original  pontoons  with  deeper  ones 
as  shown  in  Fig.  5.    These  new  and  deeper  pontoons  may  also  be 
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shifted  to  points  of  maximum  load  for  special  cases,  as  shown  in 
Fig.  6,  This  increase  in  lifting  power  may  also  be  accomplished 
by  increasing-  the  length  of  the  new  pontoons  instead  of  the  depth, 
as  shown  in  Fig.  7.  Where  increased  lifting  power  is  secured 
with  longer  pontoons,  the  original  pontoons  may  be  lengthened 
to  advantage,  and  with  the  least  change  in  the  original  structure. 

This  type  of  floating  dock  also  admits  of  the  most  economical 
original  design  where  that  becomes  a  matter  of  importance,  as 
shown  in  Fig.  8.  The  depth  of  pontoons  and  the  gauge  of  ma- 
terial in  the  side  walls  may  be  proportioned  and  distributed  with 
reference  to  the  cun-es  of  weight  and  stress  so  that  there  will 
be  the  least  excess  of  material  over  that  required  at  any  point. 

The  construction  of  this  dock  becomes  the  simplest  of  any  yet 
proposed,  and  can  be  progressively  and  economically  carried  on 
by  a  small  force.  Tlie  pontoons  may  be  built  in  succession  and 
their  side  or  end  launch  is  of  the  simplest  nature  on  account  of 
their  comparatively  small  size.  Two  pontoons  having  been 
gotten  overboard,  the  erection  of  the  side  walls  on  one  section  may 
be  begun  in  place.  When  two  sections  are  completed  they  will  be 
connected  with  each  other,  and  so  on  progressively  until  the 
entire  completion  of  the  dock.  For  the  greatest  elasticity  in  use, 
it  is  contemplated  that  each  section  will  be  fitted  with  its  own 
pumping  plant,  all  of  which  may  act  in  unison  in  the  completed 
dock.  With  the  completion  of  one  section,  the  continuance  of 
the  construction  may  be  made  independently  of  the  launching 
ways,  as  the  succeeding  pontoons  may  be  built  directly  on  the 
section  which  has  been  completed. 

While  the  dock  admits  of  progfressive  construction,  it  is  also 
possible  of  the  quickest  constniction  of  any  yet  proposed.  All 
pontoons  may  be  constructed  simultaneously  and  the  side  wall 
material  fabricated  at  the  same  time.  With  the  launch  of  the 
pontoons  the  erection  of  the  side  walls  on  all  pontoons  may  be 
proceeded  with,  and  the  completed  sections  all  assembled  at  once. 
It  seems  a  safe  prediction  to  say,  that  under  a  sufficient  stress 
A  dock  of  this  type  of  any  magnitude  could  be  constructed  in  from 
three  to  four  months. 

*Snnmiarizing  the  preceding  statements,  we  have  in  this  pro- 
\M\^^  type  of  self-docking  steel  floating  dock  tlie  following  ad- 
VMitages  and  improvements:  A  dock  that  can  be  built  cither 
progressively,  or  in  the  shortest  possible  time  of  any  type  yet 
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proposed  on  account  of  the  possibility  of  working  on  ail  parts 
at  once.  One  that  can  be  constructed  in  a  very  limited  space 
with  small  facilities,  and  completed  and  assembled  at  the  most 
convenient  point.  A  dock  that  begins  to  be  operative  with  the 
completion  of  any  one  section.  One  that  can  be  expanded  in 
lifting  power  alone,  or  in  dimensions  and  lifting  power  at  the 
same  time,  and  such  expansions  made  while  the  dock  remains  in 
use.  Of  more  immediate  and  constant  importance,  a  dock  that 
can  be  continuously  preserved  with  the  least  trouble  and  expense, 
without  risk,  and  be  continuously  available  for  use  at  the  same 
time. 
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THE  DESTRUCTION  OF  THE  U.  S.  STEAM  FRIGATE 
MISSOURI  AT  GIBRALTAR.  AUGUST  26, 1843. 

By  Surgeon  A.  Farenholt,  U.  S.  Navv. 


*he  loss  by  fire  of  the  U.  S.  Steam  Fri^^ate  Missouri  at  Gibraltar 
during  the  night  of  August  26,  1843,  was  a  most  deplorable 
accident  and  attracted  at  the  time  more  widespread  comment  than 
any  other  similar  accident  has  before  or  since.  It  came  at  a  time 
when  the  U.  S.  Navy  had  recently  suffered  an  unfortunate  series 
of  disasters.  The  sloop-of-war  Peacock  was  lost  off  tlie  Columbia 
River  bar.  July  18,  1841,  all  saved.  The  sloop-of-war  Concord 
was  beached  and  became  a  wreck,  October  2,  1842.  off  the  East 
Coast  of  Africa,  three  were  drowned,  and  the  small  sloop  Grampus 
foumlered  off  Hatteras  during  the  early  part  of  March.  1843^  and 
all  hands  were  lost. 

The  adoption  of  steam  as  a  method  of  propulsion  for  vessels  of 
war  was  first  used  by  the  United  States,  and  the  first  vessel  so 
equipped  was  the  PuHon  the  first,  buill  at  New  York  in  1814.  She 
was  a  hybrid  vessel  of  2000  tons,  mounting  a  battery  of  30  guns ; 
she  had  two  separate  hulls  with  the  projielling  paddle  wheel  between 
them,  the  engines  being  in  one  hull  and  the  boilers  in  the  other. 
This  vessel  remained  at  the  New  York  Navy  Yard  practically  her 
whole  life,  much  of  the  lime  as  a  receiving  ship,  and  finally  was 
destroyed  there  by  an  accidental  explosion.  June  4,  i82g.  Our  next 
steamer  was  the  Fulton  the  2d,  a  small  paddle  vessel  which  did  con- 
siderable work  and  was  finally  wrecked  near  Fensacola  in  1859. 
The  third  was  the  small  tug  Engineer  purchased  in  Baltimore  in 
1836,  and  used  chiefly  at  the  "  Norfolk  station/'  as  it  was  called  in 
those  days. 

With  this  meager  ancestry  the  more  regular  steam  navy  may 
be  said  to  have  been  inaugurated  with  the  building  of  the  Missis- 
sippi and  the  Missouri,  two  splendid  sister  ships,  the  equal  of  any 
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in  the  world  and  the  pride  of  the  country.  They  were  built  under 
the  personal  supervision  of  Commodore  M.  C.  Perry  who  has  been 
referred  to  as  the  "  father  of  the  stearri  navy."  They  were  laid 
down  in  1839,  and  completed  in  1841,  the  Mississippi  at  Phila- 
delphia and  the  Missouri  at  New  York.  .The  former  proved  to  be 
a  most  useful  vessel,  she  made  six  cruises  in  all,  circled  the  globe 
twice  and  was  finally  burnt  to  prevent  capture  in  the  river  whose 
name  she  bore,  March  14,  1863.  Strangely  enough  both  of  these 
pioneer  ships  met  their  ultimate  fate  in  the  same  manner,  destruc- 
tion by  fire.  Some  data  concerning  these  vessels  may  prove  of 
interest  as  showing  the  wide  step  between  them  and  the  modern 
Dreadnought, 


Class,  steam  frigate,  paddle. 

Rig,  bark. 

Tonnage,  1692. 

Cost,  $567,500. 

No.  of  engines,  2 ;  kind,  side  lever. 

No.  of  boilers,  4:  kind,  flue,  copper. 

Diam.  cylinders.  75  inches. 

Length  of  stroke,  7  ft. 

Diam.  paddle  wheel,  28  ft. 

Width  paddle  wheel,  1 1  ft. 

Width  of  paddles,  3  ft. 

Dip  of  paddles,  6  ft. 

Number  of  paddles.  21. 


Spread  of  canvas,  19,000  sq.  ft. 

Av.  speed  knots,  7-10. 

Crew,  270-500. 

Battery,  2  lo-inch ;  8  8-inch. 

Length,  225. 

Depth,  23.6. 

Av.  rev.  per  min.,  11. 

Av.  steam  pressure,  12  lbs. 

Sq.  ft.  fire  surface,  5400. 

Av.  consumption  coal  per  hour,  2800 

lbs. 
Tons  of  coal  carried,  550. 
H.  P..  nominal.  458;  actual,  650. 


The  following  account  of  the  Missouri's  unfortunate  loss  is  based 
upon  a  pamphlet  published  at  Boston  in  1843,  by  William  Bolton, 
one  of  her  crew. 

Under  the  command  of  Captain  John  Thomas  Newton,  with 
a  crew  of  384  men,  the  vessel  left  Norfolk  during  the  afternoon  of 
August  5,  1843,  having  on  board  the  Hon.  Caleb  Cushing.  the 
recently  appointed  minister  to  China,  and  his  suite,  who  were  to 
be  carried  as  passengers  as  far  as  Alexandria,  Egypt.  Her  only 
service  prior  to  this  diplomatic  mission  and  subsequent  to  her 
original  conmiission  was  a  short  cruise  to  the  West  Indies,  during 
which  an  unsuccessful  attempt  had  been  made  to  turn  her  smoke 
into  Iier  paddle-wheel  houses.  She  was  the  first  steam  frigate 
to  cross  the  Atlantic,  and  made  the  port  of  I'ayal  in  12' 'i  days. 
During  the  passage  over  it  was  recorded  that  the  deck  force  did 
not  take  kindly  to  the  frequent  hoisting  of  ashes,  a  new  duty  for 
them.  biU  rather  an  old  one  at  the  present  time,  and,  that  in  onlcr 
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~~fc~st1mu!ate  cheerful  compliance  with  such  orders  from  the  boat- 
swain's mate  as,  "  lay  aft  all  the  st'bd  watch  of  the  fore  topmen 
and  hoist  cinders,"  extra  grog  was  frequently  served.  The  ship 
waf  coaled  from  a  small  English  bri^  during  the  short  stay  at 
Fayal.  There  the  crew  enjoyed  the  fresh  fruits  brought  ofF  by 
the  bumboatnien  and  the  master  at  arms  had  the  usual  trouble 
with  visitors  over  liquor  smug;g"led  on  board,  often  in  skins  secreted 
in  cheeses  or  fowls.  The  ship  remained  there  over  Sunday  and 
the  captaiti,  as  was  then  customary,  performed  divine  service. 
Fires  were  kindled  and  under  sail  and  steam  the  ship  left  the  harbor 
Sunday  afternoon.  The  coal  recently  taken  on  board  was  found 
to  be  excellent  in  quality  and  the  "  incrustations  on  the  fire  grates  '* 
considerably  reduced,  the  "  cinder  hoisting  lessened  one  half  and 
the  speed  increased. 

During  the  afternoon  of  the  25th,  the  ship  anchored  at  Gibraltar 
in  "a  quarter  less  four,  abreast  of  the  quay."  F,arly  the  next 
morning  hammocks  were  piped,  boats  lowered,  tackle  got  up  and 
rove ;  breakfast  was  piped  and  the  bumboats  came  and  left  the  ship. 
At  10  o'clock  the  port  was  saluted  with  17  puns  which  was 
answered  from  the  Rock  and,  the  water  and  coal  having  come 
alongside,  the  men  were  told  off  to  get  it  on  board.  This  work  lasted 
all  day  without  incident.  Suddenly,  at  ab*^mt  five  minutes  past  eight, 
and  apparently  without  slightest  warning,  a  boatswain's  mate  who 
was  stationed  on  the  st'b'd  hammock  netting  attending  to  the 
whipping  of  the  bags  on  board,  saw  flames  rising  from  the  fore 
hatch.  He  cried  ''ring  the  bell!  fire!"  and  after  some  slight 
preliminary  confusion,  during  which  a  young  drummer  boy 
becoming  frightened  after  giving  his  drum  a  few  taps,  ran  aft  and 
dived  uverboanl  through  one  of  the  open  stern  ports,  all  hands 
were  got  up  and  the  fire  energetically  fought.  Fire  lines  were 
fonne<l  and  every  bucket  in  the  ship  requisitioned;  the  "double 
boxed  engine  pumps  "  were  manned  and  fire  hose  stretched. 

The  fire  *  had  started  in  the  fore  hold  where  hemp.oil,  turpentine 
and  paint  were  stored  and  had  very  rapidly  gained  headway.  The 
first  lieutenant  was  on  deck  before  the  bell  ceased  ringing.  He 
ordered  the  usual  preparations  and  proceeded  below  at  once  to 


♦  Captain  J.  T.  Newton,  the  commanding  oflfccr  of  the  Missouri  when  she 
was  burned  in  Gibraltar  hnrbor.  August  26.  ]R43,  reported  to  the  Secretary 
of  the  Navy  that  the  accidental  breaking  of  a  demijohn  of  turpentine,  the 
fluid  from  which  fell  into  a  lighted  lamp  beneath,  set  the  ship  on  fire.— 

c  w.  s. 
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ascertain  the  origin  and  condition  of  the  fire.  With  the  gnnner's 
mate  ti»ey  tried  to  gel  to  the  forward  magazine  where  2900  lbs.  of 
powder  were  stored  but  the  flames  cut  theni  off.  Again  entrance 
was  tried  through  the  manger  gratings  hut  it  also  was  imsuccessful. 
The  whole  berth  deck  was  soon  on  fire  and  flames  shot  up  through 
the  after  hatchways.  The  giinntT  was  given  the  keys  to  the  after 
magazine  in  which  5745  lbs.  of  powder  were  stored,  and  ordered  to 
"  dn>wn  "  it  immediately,  this  was  done.  The  first  lieutenant  then 
went  to  the  fire  room  and.  after  consultation  with  the  engineer 
officers,  it  was  decided  to  open  the  Kingston  valves.  These  were 
twelve  in  number,  in  bottom  and  bilge,  and  were  4*/;  inches  in 
diameter.  The  two  injection  pipes.  6  inches  in  fliameter,  were 
also  opened,  and  in  a  few  minutes  the  water  had  risen  to  about 
four  feet  above  the  floor  plates,  driving  the  men  on  deck.  A  sentry 
was  placed  over  the  spirit  room.  Arm  chests  containing  powder 
horns  and  loaded  shells  were  hoisted  by  both  marines  and  seamen 
and  thrown  over  the  side.  The  engine  pumps  continued  to  work  but 
from  this  time  on  It  became  the  usual  story  of  an  uncontrollable 
fire  on  a  wooden  ship,  a  fight  against  certain  loss.  A  gun  was 
ordered  to  be  fired,  an  eight  inch  as  there  were  no  saluting  guns  on 
board,  but,  on  account  of  there  being  many  small  l>oats  around, 
it  was  not  done.  A  signal  gun  was  however  fired  at  this  time  from 
the  Rock.  and.  by  order  of  the  governor,  the  gates  were  thrown 
open,  at  that  tiint-  an  unpreccdentc<l  courtesy.  Four  blue  signal 
lights  were  dis])layed  from  the  doomed  ship,  two  on  the  *'  larboard  " 
fjuarler,  and  two  on  the  taffrail.  which  were  answered  at  once  by 
a  42  pdr.  from  the  British  line-of-l>attle  ship  Malabar,  74.  A  boat 
from  the  dockyard  with  36  convicts  and  an  engine  apj>eare<l  and 
flooJed  the  iKrth  deck  through  an  after  st'b'd  air  port.  Malabar's 
pinnace  came  under  the  fore  chains  with  a  hand  engine  and  two 
carpenter's  mates  and  the  latter  endeavored  to  scuttle  the  ship 
through  the  side  but.  on  account  of  the  network  of  bolts,  this  could 
not  l)e  done.  Tliey  then  stcp|)ed  up  the  scuppers  and  played  water 
through  the  i>ort  hawse  hole.  Then  came  the  Royal  Irish  sappers 
and  played  water  throijgh  the  st'b'd  forward  air  port.  The 
American  ship  Rajah  and  the  /Vmerican  bark  Pons  got  out  their 
boats  and  saved  much  property,  public  and  personal ;  the  chronom- 
eters, paymaster's  books  and  specie. 

By  this  time  there  was  about  eight  feet  of  water  in  the  hold  and 
the  ship,  having  previously  swung  with  the  light  wind,  was  touch- 
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tng"  the  bottom.  The  nritish  steamer  Locust  got  underway  and 
coining  close  aboard  Iiailcd  ami  otTere<i  to  tow  the  Missouri  into 
deeper  water,  but  this  could  not  be  attempted.  The  ends  of  the 
ship  were  isolated  and  crowded  with  nien^  the  waist  was  a  mass  of 
ever  increasing  flames. 

The  captain  had  stood  on  tlie  top  of  the  wheel  house  during  the 
greater  part  of  the  contlagratiun  and.  seeing  the  danfjer  and  use- 
lessness  of  fiirther  effort,  ordered  "  men  save  yourselves."  With- 
out imsecmly  haste  the  ship  was  abandoned.  Both  '*  stccring-sail 
booms  "  carried  away  with  the  weiji^ht  of  men  but  all  hands  were 
rescued  by  the  many  boats  which  formed  a  ring  about  the  ship.  Of 
the  crew's  pets  a  big  Newfoundland  dog  was  saved  but  a  bear,  a 
mascot  from  the  Ontario,  could  not  be  induced  to  leave  and 
perished  on  board. 

Within  seven  minutes  after  the  captain  had  left  the  side  the 
maintnast  fell  and.  shortly  after,  the  two  forecastle  Paixhan  gims 
dropped  through  the  deck,  one  of  them  explo<ling.  At  about  2 
o'clock  in  the  morning  the  forward  magazine,  the  vessel  having 
careened  to  i>ort.  <letonated  and  tore  the  whole  forward  part  of  the 
ship  out.  The  hulk  and  the  coal  burned  until  past  8  o'clock  the 
following  morning.  About  200  of  the  crew  were  taken  to  the 
Malabar  v\ilicrc  food,  rest  and  clothing  were  supplied  them. 
"  Middies  "  were  described  as  "  running  around  with  lieutenants' 
uniforms  reaching  nearly  to  their  heels,"  and  the  men  '*  resembled 
a  parcel  of  Mexican  recruits  or  Ilotany  Bay  deserters."  The  next 
day  was  Sunday,  and  after  the  Episcopal  service  liad  been  read  by 
the  captain,  the  crew  proposed  to  take  up  a  collection  for  tlie 
unfortunates  but  this  was  declined,  chiefly  because  the  Malabar's 
men  had  recently  hei|>ed  two  other  crews  under  similar  circum- 
stances. The  American  ship  Rajah  was  at  once  chartered  to  take 
the  men  to  Boston  an(S  on  Sunday  evening  they  were  put  on  board, 
the  remainder  of  the  sliip's  company  being  rounded  up  from  the 
various  vessels  in  the  harbor,  from  the  Barracks  and  from  the 
wine  houses  ashore.  No  one  was  lost.  On  the  following  day  the 
captain  mustered  his  crew  on  the  Rajah,  thanked  them  and  "  recom- 
mended a  continuance  of  discipline  and  subordination." 

A  week  was  spent  in  saving  property  which  included  portions 
of  the  rigging,  sails,  two  bowers,  st'b'd  sheet,  kedges,  fifteen 
fathoms  of  chain,  ship's  coppers  and  a  quantity  of  iron.*    Captain 


'  Captain  Newton  was  tried  by  court-martial,  in  1844,  for  "  negligence," 
and  was  sentenced  to  two  years  suspension. — C.  W.  S. 
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Newton  with  some  officers  and  a  few  of  the  men  remained  behind 
to  further  dismantle  the  wreck. 

On  the  voyage  home  the  Rajah  was  very  crowded  and  uncom- 
fortable, "  rugs  "  were  issued  instead  of  hammocks  and  wet  and 
stormy  weather  was  encountered.  On  the  forty-second  day  the 
ship  arrived  at  Boston  and  the  men  were  taken  on  board  the 
receiving  ship  0/wVthat  afternoon.  A  short  time  after  this  disaster 
Congress  appropriated  $60,000  to  remove  the  wreck  and  obstruc- 
tion from  the  harbor. 
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COORDINATION  BEFORE  AND  DURING  WAR. 
Bv  Captain  F.  K.  Hill,  L^  S.  Navv. 


World  politics  and  national  policies  are  subjects  which  vitally 
iterest  ever>*  citizen  of  a  great  and  growing  country  like  the 
fnitcd  States,  but  they  seem  to  be  more  especially  the  business  of 
mr  statesmen,  our  naval  and  our  military  officers. 

It  is  from  the  point  of  view  of  the  naval  officer  that  this  article 
is  written  because  it  seems  to  the  author  that  in  the  higher  ranks 
of  the  profession  a  knowledge  of  world  politics  and  national 
policies  is  essential.  The  naval  officer  in  peace  times  as  well  as 
during  war  is  often  required  to  act  on  his  own  initiative  in  national 
situations  where  errors  due  to  lack  of  knowledge  might  produce 
grave  results. 

This  article  will  endeavor  to  show  that  war  is  usually  caused  by 
a  policy  pursued  by  one  nation,  which  policy  produces  antagonism 
in  another  nation  or  nations  ;  that  war  being  the  result  of  the 
enforcement  of  a  policy,  must  be  conducted  to  obtain  the  object 
soufjht  by  the  policy  and  that  the  treaty  which  ends  the  war  must 
be  drawn  to  safeguard  that  policy,  if  the  nation  which  was  enforc- 
ing it  is  successful,  or  must  definitely  withdraw  that  policyif  that 
nation  should  be  defeated. 

Having  established  the  truth  of  the  above  statements^  a  deduction 
will  be  made  from  them  to  show  that  a  war  will  be  properly  carried 
on  when  the  statesmen,  who  control  the  steps  preceding  and 
subsefjuent  to  war,  work  with  and  sustain  the  two  militar>'  branches 
in  harmonious  plans  during  war,  which  plans  are  drawn  to 
further  the  policies  which  caused  the  war;  and  further  that  it  is 
necessary  for  the  military  commanders  to  study  and  broadly  com- 
prehend the  policies  of  governments  so  that  their  plans  will  fit 
the  ends  to  be  attained. 
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Finally  a  plan  will  be  suggested  by  which  both  the  preparation 
for  war  and  the  conduct  of  war  will  be  coordinated. 

Every  pn'^'at  country  has  certain  policies  which  are  adapted  to 
the  needs  of  that  country  and  these  policies  are  used  as  guides  in 
the  conduct  of  its  affairs  with  other  countries. 

These  policies  are  usually  deve]ope<l  by  the  necessities  of  the 
country  adopting  them  either  to  insure  the  territorial  integrity  of 
the  country  itself  or  else  to  further  its  interests  in  order  that  the 
country  may  derive  the  greatest  material  benefits  thcrefmni. 

Tlie  United  States  has  at  the  present  time  two  great  policies: 
First,  The  Monroe  Doctrine,  which  was  originally  drawn  up  as 
a  defensive  measure  against  the  Holy  Alliance  and  by  which  the 
integrity  of  the  United  States  (as  well  as  other  American 
countries)  was  guaranteed  against  European  encroachments,  and, 
second.  The  Open  Vkiov  policy,  which  is  a  recent  development 
calculated  to  g\\e  equal  opportunity  to  all  nations  in  the  markets 
now  being  develoi>ed  in  the  Far  East.  The  aim  of  both  these 
policies  as  far  as  we  are  concerned  is  to  enhance  the  power  of  the 
United  States  in  political  and  commercial  fields. 

Another  policy  recently  adopted  is  that  of  the  exclusion  of 
Asiatics,  which  policy  has  for  its  object  the  maintenance  of  a 
high  standard  of  living  for  the  citizen  laborers  of  the  United 
States. 

The  policies  of  a  nation  are  almost  of  necessity  antagonistic  to 
the  people  of  some  other  nation  or  nations,  for  they  are  usually 
formulated  for  the  aggrandizement  or  protection  of  the  nation 
adopting  them.  If  a  poIic>'  gives  certain  advantages  to  the  citizens 
of  a  state,  necessarily  the  citizens  of  some  other  state  are  placed  at 
a  disadvantage ;  and  the  friction  developed  by  the  struggle  for 
advantage  wiil  if  sufficiently  great  either  produce  war  or  one  of 
the  nations  involved  iinist  submit  its  will  to  the  other  because  it 
is  less  strong  or  not  well  prepared  to  prosecute  a  war. 

This  statement  does  not  mean  that  when  a  country  becomes 
prosperous  others  must  necessarily  lose  in  prosperity,  but  it  does 
mean  that  the  rise  in  power  of  any  state  results  in  a  relative 
diminution  in  power  or  prestige  of  another  state  or  states. 

The  Monroe  Doctrine  has  frequently  in  the  past  caused  con- 
siderable friction  between  the  United  Stales  and  European 
countries,  and  Xhtrt  was  a  direct  threat  made  by  the  United  States 
against  England  in  the  Venezuelan  case  which,  if  England  had  not 
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acknowledged  the  right  of  the  United  States,  would  have  resulted 
in  war.  A^in,  the  Open  Door  poUcy  in  the  Far  East  has  also 
caused  considerable  friction.  Although  at  the  present  time  ( 1912) 
most  of  the  great  powers  have  declared  in  favor  of  the  Open  Door, 
yet  nevertheless  time  may  develop  a  condition  in  which  one  or 
more  of  those  countries  may  think  it  advantageous  to  bring  forward 
or  revive  the  policy  of  '*  Sphere  of  Influence  "  and  do  away  with 
the  Open  Door.  The  Sphere  of  Influence  policy  gives  the  nation 
dominant  in  the  Sphere  special  rights  and  is  directly  contrary  to 
the  Open  Door  policy.  England,  Germany,  and  Japan  are  great 
rivals  of  the  United  States  in  manufactures  and  as  they  all  aspire 
to  Spheres  of  Influence  in  China,  it  is  probable  that,  if  in  the  race 
for  commercial  supremacy  any  one  of  these  countries  finds  that  it 
being  outdistanced  by  a  rival,  then  that  country  would  endeavor. 
a  change  from  the  *'  Open  Door  "  to  the  "  Sphere  of  Influence  " 
[policy  to  regain  the  lost  ground. 

Japan   having  seized   Corea  and  also  being  already   partially 

[established  in  Manchuria  is  thus  geographically  near  to  China  and 

■could  pass  most  readily  to  the  "Sphere  of  Influence"  policy  if 

she  thought  that  thereby  she  might  gain  an  atlvantage  over  her 

rivals  in  trade. 

The  decision  as  to  what  policies  a  republic  is  to  pursue  rests 
primarily  with  the  people  and  is  expressed  by  their  agents  tem- 
porarily in  control  of  the  Government.  In  the  United  States  the 
President.  Secretary'  of  State,  and  the  Houses  of  Congress  (more 
especially  the  Senate)  are  the  custodians  or  the  directors  of  the 
policies  of  the  people  and  they  must  decide  what  policies  shall 
be  carried  through  in  spite  of  all  opposition  by  foreign  countries. 
This  brings  it  directly  to  the  President  and  his  assistants  to  decide 
which  policies  the  country  is  able  to  carry  through,  and  in  reaching 
this  decision  he  must  consult  the  naval  and  military  authorities 
in  order  to  get  their  Oxpert  advice  as  to  the  power  of  the 
United  States  to  enforce  its  will  on  foreign  states ;  in  other  wonLs, 
to  wage  a  successful  war.  It  would  be  useless  or  inexpedient  to  put 
forward  a  policy  as  one  for  which  the  United  States  would  fight 
if  at  the  time  its  naval  and  military  forces  could  not  expect  to 
cope  successfully  with  the  probable  enemy.  If,  after  consulta- 
tion, the  President  finds  that  certain  policies,  which  would  bring 
on  friction  with  special  foreign  states,  are  not  capable  of  being 
carried  through  with  the  present  naval  and  militar}'  forces  and 
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yet  the  policies  are  of  such  vital  importance  to  the  growth  of  lh< 
country  that  Ihcy  arc  considered  essential,  then  the  naval  an< 
military  advisers  should  be  called  on  to  state  what  additional  forces 
are  necessary  in  order  that  these  policies  may  be  safeguarded^ 
from  interference  by  foreign  states.  If  this  method  were  pursue* 
the  United  States  would  never  find  itself  in  the  undignified  posi- 
tion of  having  advocated  a  certain  policy  and  when  this  policy  was' 
opposed  of  having  to  withdraw  it  because  adequate  forces  were 
not  available  to  withstand  the  pressure  brought  to  overthrow  the 
policy.  It  certainly  would  be  more  dignified  as  a  nation  not  to 
assert  any  policy  which  could  not  be  carried  out  in  spite  of  foreign 
pressure,  rather  than  to  proclaim  much  and  then  back  down.        M 

After  the  President  had  ascertained  from  his  naval  and  military^ 
advisers  what  forces  were  necessary  to  enforce  policies  it  would 
then  be  his  duty  to  call  the  attention  of  Congress  to  the  necessary 
appropriations  to  this  end,  and  Congress  would  then  make  these 
appropriations,  based  on  technical  advice  or  assume  the  responsi- 
bility cither  for  <Ioing  away  with  the  policy  or  for  llie  defeat 
United  States  forces  in  event  of  war. 

It  seems  axiomatic  that  Congress  is  unable  to  decide  technics 
questions  of  defense  or  attack,  but  Congress  may  decide  whai 
policies  are  necessary  and  what  pwlicies  may  be  abandoned  an< 
finally  what  forces  they  will  provide,  and  having  made  the  decision 
it  is  then  incumbent  ujjon  Congress  to  assume  the  responsiljility 
for  the  lack  of  preparation  if  such  condition  is  not  due  to  the 
advice  of  the  experts.  On  the  other  hand,  it  is  equally  the  duty 
of  the  naval  and  military  advisers  to  assume  all  responsibility 
for  bad  conduct  of  war  when  adequate  facilities  have  l)een  givei 
to  them  by  Congress  based  on  their  own  recommendation. 

\Vc  thus  see  that  a  definite  responsibility  can  and  ought  to 
fixed,  first,  for  the  decision  as  to  what  the  policies  of  the  (lovem-' 
mcnt  will  be  ;  second,  for  the  recommendation  concerning  the  forces 
necessary  to  carry  out  the  policies;  third,  for  the  appropriatians 
necessary  to  provide  these  forces ;  and,  fourth,  for  the  ri^hl  use 
of  these  forces  by  the  military  and  naval  commanders  after  ihey 
have  been  provided.  The  i>eopie  of  the  I'nitcd  States  who 
delegate  power  lo  carry  on  the  Government  sliould  be  thortmghly 
informed  as  to  the  various  responsibilities  so  that  the  credit  fenj 
»ucces».  or  odium  fur  failure,  should  rest  where  it  belongs. 

At  present  it  secni&  lo  be  the  popular  idea  that  statesmen  ai 
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in  control  up  to  and  including  the  time  when  the  solution  of 
difficulties  between  nations  is  impossible  except  by  resort  to  arms, 
that  after  that  they  call  in  the  naval  and  military  forces  to  cut  the 
Gordian  knot  which  they  have  been  unable  to  disentangle,  and 
that  the  making  of  war  has  little  connection  with  the  cause  of  the 
war.     These  arc  very  false  ideas. 

War  being  the  result  of  policies  enforced  should  be  based  on 
strategic  plans  to  gain  certain  definite  ends.  For  instance,  if  the 
United  States  had  a  policy  of  extension  of  territory  by  absorption 
of  Canada,  the  war  would  be  directed  so  as  to  gain  military 
control  of  that  territory,  and  if  the  war  ended  successfully  for 
the  United  States,  the  treaty  would  probably  cede  such  territory 
afi  was  held  under  military  control  at  the  end  of  the  war. 

It  is  thus  seen  that  the  strategic  objective  of  a  war  must  rightly 
comprehend  a  knowledge  of  the  jjolicies  which  preceded  war  and 
contemplate  the  treaty  which  is  to  conclude  tlie  war. 

In  order  to  make  war  most  successfullv  it  is  not  only  necessanr' 
to  have  properly  conceived  strategic  plans  which  endeavor  to 
carry  out  policies,  but  these  policies  must  be  based  on  the  moral 
convictions  of  the  people  that  not  only  are  the  results  of  the 
policies  beneficial  to  the  country  but  also  that  they  are  cthtcally 
correct.  The  moral  force  of  the  nation  must  be  behind  the 
policy  and  this  moral  force  must  be  developed  in  the  people  so 
that  every  ounce  of  the  strength  of  the  nation  will  be  exerted 
throughout  the  war.  All  wars  gather  strength  from  the  intensity 
with  which  the  people  enter  into  the  spirit  of  upholding  the  policy 
adopted.  A  war  waged  in  a  lukewarm  spirit  is  worse  than  useless, 
and  it  would  be  better  not  to  enter  into  war  unless  it  is  known  that 
the  fight  will  have  the  backing  of  the  people  to  the  bitter  end. 

A  most  striking  illustration  of  a  policy  carried  forward  aggres- 
sively and  with  the  backing  of  the  people  is  that  of  Germany  in 
her  industrial  expansion  at  the  present  time.  She  has  put  her  hand 
to  the  plough  and  has  systematically  developed  her  navy,  merchant 
marine  and  industries  to  the  end  that  nothing  shall  impede  her 
progress  in  tin's  direction.  The  people  are  imbued  with  the  spirit 
of  the  thing  or  otherwise  it  would  never  liavc  been  possible  to 
impose  the  taxes  to  raise  the  money  for  carrying  out  those  projects 
which  are  the  adjuncts  of  the  main  object. 

So  we  see  that  policies  make  war;  that  war  is  conducted  to 
further  policies,  and  that  treaties  carry  forward  these  policies 
when  war  decides  in  their  favor. 
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It  has  been  niefilioned  above  that  the  President  in  reaching  a 
decision  as  to  which  policies  the  country  is  able  to  carry  through 
must  consult  the  Naval  and  Militan*  aiithorilies.  At  this  time  in 
order  to  make  a  proper  decision  these  experts  must,  having  chie 
regard  to  a  jx^hcy  to  be  enforced,  lay  out  in  conjunction  plans  « 
of  campaign.  This  work  is  done  by  the  General  Board  of  the  Navy  ^ 
and  the  Army  War  College  and  their  separate  deductions  arc  har- 
monized by  the  Joint  Board.  It  is  to  be  regretted  that  in  the 
development  of  these  plans  an  authoritative  representative  (a 
State  Department  Official)  is  not  assigned  to  duty  on  the  Joint 
Board.  The  harmony  of  the  essential  parts  of  the  military  plans 
will  follow  when  the  Navy  and  Army  work  more  closely  together, 
but  the  harmony  of  the  full  campaign  to  the  end  to  be  attained  will 
be  greater  if  Executive  representation  is  combined  witli  the  Military 
in  the  drawing  up  of  the  strategic  plans. 

Since  tlicse  naval  and  military  experts  must  base  their  cam|>aigns  J 
on  strategic  objectives  to  carry  out  the  policy,  they  necessarily  must  " 
makes  studies  of  foreign  jjolicies  and  have  intimate  knowledge  of 
the  existing  relations  of  their  home  country  to  all  foreign  countries. 
On  this  knowledge  the  campaign  must  be  founded  and  during 
the  progress  of  the  war  no  action  must  be  taken  which  is  oppctscd 
to  the  existing  diplomatic  conditions.  Hence  the  commanders  ofj 
both  branches  tnust  be  conversant  with  international  conditions  asj 
well  as  military  plans. 

Admiral  Mahan  says,  in  regard  to  the  commander-in-chief,  asi 
follows : 

While  a  govcmmenl  \$  responsible  for  its  choice  of  the  chief  naval  coin- 
mancler,  it  must  depend  upon  him  for  the  enforcement  of  discipline  and  for 
the  chrjicc  of  measures  at  once  practicable  and  adequate  to  compass  the 
ends  of  the  war.  I'pon  him  more  than  upon  any  other  must  fall  the  re- 
&|>unsibi1ity  of  f.iilurr,  for  he  knows  or  should  know  better  than  the 
government,  what  the  Heet  can  be  made  tn  dn,  what  the  state  of  discipline 
lly  is.  and  what  hh  own  capacity  to  carry  out  the  one  and  support  the 
^Other.  Only  thrnuRh  him  can  the  Kovcrnment  act.  When  it  di&reKurd&  or 
over-rides  without  displacing  him  mischief  ensues:  but  the  cnrrclalive  of 
the  KencrnU4,  confident,  and  hearty  support  it  owes  him  arc  on  his  part 
uticeA&inx  intense  effort,  or  re»ignatkm. 

No  better  exposition  from  a  purely  naval  point  of  view  could 
he  given  than  the  aliove,  hut  it  is  respectfully  subtiiiltcd  that  to 
carry  out  what  is  required  will  necessitate  a  complete  understand- 
ing of  diplotnatic  corulitions  b>*  the  cornniander-in-chief,  which  con- 
ditions must  I*  the  basis  of  his  strategic  plans. 
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Tlic  plans,  therefore,  should  be  developed  after  disaission 
between  representatives  of  the  State,  War  and  Navy  Departments, 
The  first  understanding  the  conditions  and  the  latter  two  Uie 
methods  of  carr>'ing  out  the  conditions.  The  war  following  the 
plans  should  ever  have  in  mind  the  conditions  which  formed  the 
basis  of  the  plans.  The  plans  may  be  modified  or  adjusted  but 
^thc  conditions  will  always  remain  fixed. 

Wc  sec,  therefore,  in  the  first  place,  that  under  all  circumstances  war  is 

[to  be  regarded  not  as  an  independent  thing,  hut  as  a  political  instrument; 
and  it  is  only  by  taking  this  point  of  view  that  we  can  avoid  finding  our- 
[Belves  in  opposition  to  all  military  history.  This  is  the  only  means  of  un- 
:king  the  great  book  and  making  it  intelligible.  Secondly,  this  view  shows 
[os  how  wars  must  differ  in  character  according  to  the  nature  of  the 
lotives  and  circumstances  from  which  they  proceed. 

Now,  the  tirst,  the  grandest,  and  most  decisive  act  of  judgment  which 

[ihc  statesman  and  general  exercise  is  rightly  lo  understand  in  this  respect 

»e  war  in  which  he  engaged,  not  to  take  it  for  something,  or  to  wish  to 

of  it  something,  which  by  the  nature  of  its  relations  it  is  impossible 

[or  it  to  be.    This  is,  therefore,  the  first,  the  most  comprehensive,  of  all 

Istrategical  questions.     (Clausewitz.) 

Conclusions. 

War  is  not  independent  of  political  considerations,  but  must 
outlined  and  carried  on  with  due  regard  to  these  considerations. 
That  to  properly  outline  the  war  the  three  branches  of  the 
Government  {Statt^,  War  and  Navy  Departments)  should  act 
;in  conjunction,  and  that  peace  preparation  in  anticipation  of  war 
rHouM  he  the  jnint  action  of  Congress,  the  War  and  the  Navy 
.Departments, 

Finally  both  the  peace  preparations  and  war  will  best  be  carried 
out  by  a  National  Board  for  Defense  comprised  of  units  represent- 
ing botli  branches  of  Congress  and  the  Departments  of  State,  War 

id  Navy. 

The  follnwing-  is  suggested  as  the  composition  of  the  National 
[Board  for  Defense : 

Secretary  of  State. 

Secretary  of  War. 

Secretary  of  the  Nav>'. 

Cliairman  of  Senate  and  House  Military  Committees. 

Chairman  of  Senate  and  House  Naval  Committees. 

Chief  of  Staff,  Armv. 
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President  of  Army  War  College. 
Naval  Aid  of  Oi>erations. 
President  of  Naval  War  College. 
One  Permanent  Secretary. 
Civilian  under  State  Department. 

For  the  information  of  this  board  it  is  necessary  to  have  as  its 
head  the  Secretary  of  State,  who  knows  about,  the  diplomatic 
relations  which  may  precipitate  war ;  it  is  necessary  to  have  the 
legislative  members  so  that  they  may  decide  on  the  policies  to  be 
carried  out  and  the  expenditures  required  to  prepare  for  war,  and 
it  is  necessary  to  have  the  military  branches  which^  will  furnish 
technical  information  as  to  preparation  for  war  and  from  the 
discussion  of  the  board  will  understand  the  policies  to  be  enforced 
in  the  prosecution  of  war,  and  so  draw  the  strategic  plans  that 
the  object  of  the  war  may  most  fully  be  accomplished. 

Editor's  Note. — The  House  Naval  Committee  during  week  ending 
April  27,  1912,  favorably  reported  the  bill  H.  R.  1309,  establishing  the 
Council  of  National  Defense  as  is  herein  proposed,  except  that  the  chairmen 
of  the  Senate  and  House  Committees  on  Appropiations  and  on  Foreign  Re- 
lations are  added  to  the  council.  The  Naval  Aid  of  Operations  is  not 
designated  as  such,  but  as  an  officer  of  the  navy  not  below  the  rank  of  cap- 
tain. 

COUNCIL  OF  NATIONAL  DEFENSE  AS  CONSTITUTED  BY  THE 
FOLLOWING  NATIONS: 

FRANCE. 

Paris,  April  3,  1906. 

Article  i.  A  supreme  board  of  national  defense  is  instituted  for  the 
examination  of  all  questions  requiring  the  cooperation  of  two  or  more 
ministerial  departments. 

Art.  5.  The  supreme  hoard  of  national  defense  shall  be  composed  of : 
The  president  of  the  board  of  ministers,  presiding;  the  minister  of  foreign 
affairs ;  the  minister  of  finance ;  the  minister  of  war ;  the  minster  of  marine ; 
the  minister  for  the  colonies. 

Art.  6.  The  chief  of  staff  of  the  army,  the  chief  of  staff  of  the  navy» 
and  the  president  of  the  consultative  committee  for  colonial  defense  shall 
be  present  at  meetings  of  the  supreme  board  with  deliberative  voice. 

Rl'SSIA. 

(This  and  a  great  general  staff  were  created  by  the  Emperor  of  Russia 
as  a  result  of  the  experience  of  the  Russo-Japanese  War.) 

The  board  of  national  defense  is  charged  with  the  stii<ly  of  questions 
which  relate  to  the  security  of  the  Empire.    It  acts  under  the  direct  orders 
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of  the  Emperor,  and  is  made  up  of  a  president  and  six  permanent  members 
— all  named  by  the  Enipcror — but  has  also  a  certain  number  of  other  mem- 
bers, some  on  account  of  the  office  which  they  hold,  as  the  ministers  of  war 
and  of  the  na^T.  the  chief  of  the  general  staff,  the  chief  of  the  great  general 
staff  of  the  navy,  and  the  inspectors  of  the  army,  and  others  because  of 
their  personal  knowledge  or  because  of  the  needs  of  the  service  as,  for 
example,  ministers,  commanders  of  army  corps,  etc. 
The  Ixiard  of  national  defense  has  the  following  duties: 

(a)  Study  of  general  measures  so  that  a  fixed  plan  may  be  determined 
upon  by  the  ministers  of  war  and  of  the  navy  in  order  to  assure  the  dc- 
vekipment  of  the  military  power  of  the  Empire  in  conformity  to  the  political 
ends  which  it  is  desired  to  accomplish. 

(b)  To  watch  that  these  measures  are  carried  out  as  soon  as  they  have 
ihc  approval  of  the  Emperor. 

(c)  Study  of  propositions  emanating  from  the  military  ministers  and 
conforming  them  to  order  that  all  resources  may  be  employed  in  time  of 
war  ami  uniflcatitm  and  direction  of  all  preliminary  measures. 

(d)  Study  of  modilications  which  it  is  desirable  to  make  in  the  plans 
oi  the  two  military  ministers. 

(e)  Study  and  solution  of  the  questions  of  the  fitness  of  the  different 
branches  of  the  administration  and  the  differences  which  exist  In  them  from 
the  standpoint  of  national  defense. 

The  board  of  national  defense  has  no  executive  power,  but  is  limited  to 
recommendations  to  the  Emperor.  The  execution  of  measures  which  re- 
ceive the  approval  of  the  Emperor  is  in  cliarge  of  the  minister  of  war. 
The  president  has  direct  communication  with  the  Emperor,  and  speaks  as 
his  mouthpiece  when  he  presides  in  the  board.  Said  president  forms  a  part 
by  virtue  of  his  office  of  the  imperial  council  and  of  the  council  of  min^ 
isters.  He  has  the  right  to  ask  from  the  various  ministers  anything  which 
can  contribute  to  the  work  of  the  board,  and  receives  from  the  minister  of 
war.  of  the  navy,  and  of  foreign  affairs  information  relating  to  the  national 
defense.  All  the  deliberations  and  actions  of  the  board  arc  considered  as 
fttate  secrets.  (Revista  Cientifico-Militar  y  BibHoteca  Mililar.  2$  Scptiem- 
^Ibrc,  1905.) 

ITALY. 

By  a  decree  of  the  i5th  of  July,  1897,  the  Supreme  Mixed  Commission  for 
the  Defense  of  the  Empire  was  organized.  This  is  charged  with  the  duty  of 
giving  advice  on  alt  important  questions  concerning  the  defense  of  Italy. 
The  Duke  of  Genoa  is  president:  the  members  are:  the  admiral  president 
of  the  superior  council  of  the  navy,  the  generals  designated  to  command 
the  various  armies  in  case  of  war,  tlie  admirals  designated  to  command  the 
fleets,  and  the  chief  of  the  general  staff  of  the  army  and  of  the  navy.  The 
generals,  the  commanders  of  army  corps,  the  inspectors  general  and 
admirals,  when  it  appears  that  their  presence  will  be  useful,  may  be  invited 
to  attend  the  meetings  of  the  commission  for  consultation  only.  (L'Etat 
Mililairc  dcs  Principales  Puissances  Etrangercs  en  1902,  Lauth.) 
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SPAIN. 

Spain  has  a  consultative  Iward  for  war  which  is  concerned  with  the  large 
questions  in  reference  to  preparation  for  war,  etc  The  organization  and 
the  composition  of  this  board  are  regulated  by  decisions  made  in  the' 
council  of  ministers.  {L'Etat  MiJitaire  des  Principales  Puissances  Etran- 
gercs  en  1902,  Lauth.) 

JAPAN. 

The  Japanese  have  what  is  known  as  ihe  *  Supreme  Military  Codncil," 
composed  of  the  Minister  of  Foreign  Affairs,  representing  the  diplomatic 
side,  four  general  officers  and  two  tlag  officers.    This  was  created  in  i8tjS. 

The  Supreme  Council  of  War,  which  wns  created  in  1904,  is  an  addition 
to  the  "  Supreme  Military  Council."  This  Supreme  Council  of  War  may 
be  regarded  as  the  Emperor's  adviiscrs  and  stafT  olTiccrs  on  all  important 
matters  pertaining  to  war.  It  consists  of  the  personnel  of  the  **  Supreme 
Military  Council,"  the  Ministers  of  War  and  of  the  Navy,  the  Giicfs  of  the 
General  StafT  of  the  Army  and  the  Naval  Staff  Board.  (Taken  Irora 
Japan  Year  Book,  1907.) 
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GREAT   DKITAIN 

Matters  of  naval  and  military  policy  arc  considered  by  a  committee  of 
the  cabinet  called  the  "  Defense  Committee.**  It  is  presided  over  hy  the 
prime  MiniMcr  and  always  mcUides  the  Secretary  of  State  for  War,  the  first 
Lord  of  the  Admiralty,  the  Secretary  of  State  for  Foreign  Affairs,  and  for 
India,  the  Chancellor  of  the  Exchecriuer.  the  Chief  of  the  General  Staff, 
the  Director  of  Naval  Intelligence,  the  first  Sea  Lord  of  the  Admiralty 
and  the  Director  of  Naval  Operations.  Other  naval  and  militar>'  officers  ol 
rank  and  experience  are  asked  to  attend  from  lime  to  time. 

AUSTKO-HUNCARY. 

The  War  Ministry  includes  both  ihe  army  and  the  navy.  The  Wi 
Minister,  always  a  general  officer  of  high  rank,  is  the  head  of  the  tmpcri 
War  OfTice.  and  imdcr  him  are  the  Austrian  and  Hungarian  Defense 
Ministers.  The  navy  of  Austria,  being  mainly  a  coast  defensive  force,  is 
administered  by  the  Naval  Department  of  the  Ministry  of  War.  Common 
to  the  two  states  of  Austro-Hungar)'  are  Foreign  Affairs  and  Military  and 
Na\'al  Affairs. 

The  Council  of  National  Defense  consists  of  the  Emperor,  the  Ministry 
of  Foreign  Affairs  and  the  Ministry  of  War.  The  .\ustrian  General  Staff 
cooperates  with  the  Naval  Department  of  the  War  Ministry  in  the  formula- 
tion of  all  war  plans.  These  plans  arc  then  laid  t)cfore  the  Council  of 
National  Defense,  which  cither  accepts  them  or  returns  them  with  su 
suggestions  as  may  be  deemed  advisable  from  a  diplomatic  point  of  vieWi 
to  this  way  all  matters  relating  to  war  and  preparations  for  war  ar^ 
solved,  the  system  in  vogue  being  an  ideal  one.  The  nucleus  of  a  plan  is 
evolved  by  the  Council  of  National  Defense;  this  is  then  laid  before  th 
general  *taff,  which  in  turn  works  out  the  military  solution,  returns  it,  an 
tlius.  between  ihe  two  Ividies,  a  solution  of  all  plans  is  rmally  arrived 
which,  once  accepted,  is  adhered  to. 
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:XTRACTS  FROM  VARIOUS  AUTHORITIES  BEARING  ON  THE 
SUBJECT  OF  THE  PRECEDING  ARTICLE. 

Von  der  Goltz. 
conduct  of  war, 
!Tpon  policy  the  whole  condition,  the  feeling,  the  constitution,  and  the 
loral  and  physical  affairs  of  a  state  depend;  and  upon  these  depend,  again, 
the  waging  of  war. 

Policy,  again,  regulates  the  relations  not   merely   of  those  slates  im- 

icdiately  concerned,  hut  also  those  of  such  as  arc  indirectly  interested  in 

the  tinal  issue.    Their  favor  or  disfavor  may  be  of  very  great  significance, 

impeding  the  course  of  events,  or  promoting  them.     Politics,  again,  as  a 

lie,  determine  the  moment  for  the  outbreak  of  hostilities,  upon  the  happy 

thoice  of  which  mucli  depends.    They,  in  short,  create  the  general  situation, 

which  the  state  enters  into  the  struggle,  and  this  will  he  of  material  in- 

lucnce   upon  the  decisions  and  attitude  of   the  commander-in-chief,  and 

Sven  upon  the  general  esprit  of  the  army. 

"  In  the  face  of  the  great  weight  of  warlike  events  in  our  modern  times, 

titties  retreat  more  and  more  into  the  background,  as  soon  as  the  cannon 

lunder. 

"  Politics  regain  their  infiucncc  only  so  soon  as  it  is  felt  that,  in  the  case 
if  one  of  the  belligerents,  the  desire  for  peace  begins  to  prevail  over  his 
rdesire   for  continuing  the  struggle,  and  that   all   hope   of  the   success  of 
tis  arms  is  dying  away.     It   will   then  he   for  politics  to  bring  about  a 
ipprochmcnt   under  which  both   parlies  can  arrive  at  an   understanding 
rspecting  (he  end  of  the  struggle.     The  innuonce  of   third   powers,  too, 
^must  not  be  lost  sight  of.     It   frequently  determines  how   far  the  victor 
may  proceed  in  his  demands,  and  how  far  and  to  what  extent  the  van- 
squished  must  give  way. 

'*  In  tile  last  stages  of  a  war.  when  the  issue  and  decision  by  arms  is  no 
longer  douhlfiil,  the  military  element  naturally  makes  way  more  and  more 
[ior   the    political.       Ihe    effect    of    politics    frequently    makes    itself    im- 
lediately  felt  in  the  decisions  of  the  conmiander-in-chicf.     Political  con- 
idcrations  may,  under  certain  circumstances,  bring  about  a  battle  which, 
lltliough  no  longer  necessary   from  a  purely   military  point  of  view,  is 
jgarded  on  the  one  side  as  a  la.st  attempt,  and  on  the  other  as  final  means 
if  coercion.    One  of  the  belligerents,  perchance,  does  not  desire  this  final 
decision  for  its  own  sake.     A  weak  government  requires  it   in  order  to 
explain  to  its  own  people  the  necessity  for  peace,  even  when  it  had  no  longer 
hopes  of  victory.    What  marvelous  fruits  the  interference  of  politics  at  the 
end  of  a  war  may  bring  forth,  was  seen  in  1R71,  when  an  armistice  was  con- 
cluded, whilst  on  another  part  of  the  theater  of  war  the  struggle  was  still 
being  carried  on;  just  like  two  fencers  who  have  been  separated  before 
|their  courage  has  cooled  down. 

"  War  serves  politics  both  before  and  after.    War  waged  only   for  an- 

lihilation  and  destruction  is  in  these  days  inconceivable.     An  end  and  aim 

lat  is  of  permanent  value  to  the  state,  he  it  only  a  question  of  ascendancy, 

[must  be  existent;  and  this  can  only  arise  from  political  considerations. 

The  object  of  a  war  is  of  such  importance  and  will  be  of  such  lasting 
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effect  upan  the  exertions  which  nations  make  to  attain  it,  that  we  ought, 
almost  on  that  aco'tunt  alone,  to  place  policy  first  amonR  conditions  of 
success.  Now,  as  we  have  here  painted  out.  many  motives  arc  also  at- 
tendant, and  thus  wt  may  without  hesitation  lay  down  a  maxim  that  without 
a  good  policy  a  successful  war  is  no!  prohable. 

"  War  will,  on  that  account,  be  in  no  way  degraded  in  importance  nor 
restricted  in  its  in<Icpcndencc.  if  only  the  commander-in-chief  and  the  lead- 
ing statesmen  are  both  clear  that  war,  under  all  circumstances,  serves 
politics  best  by  completely  defeating  the  enemy.  By  attention  paid  to  this 
maxim,  not  only  is  the  greatest  liberty  assured  to  politics,  but,  at  the  same 
time,  the  widest  scope  is  allowed  in  the  employment  of  the  combative  forces. 

"How  heartily  politics  and  war  ought  to  co-operate  is  manifest." 


CLAUSEWIT2, 


ON  WAR. 


"  Here  the  question  which  we  had  laid  aside  forcps  itself  again  into  con- 
sideration, viz.:  the  poHtical  object  of  the  war.  The  law  of  the  extreme, 
the  view  to  disarm  the  adversary,  to  overthrow  him.  has  hitherto  to  a 
certain  extent  usurped  the  place  of  this  end  or  object.  Just  as  this  law 
loses  its  force,  the  political  object  must  again  come  forward.  If  the  whole 
consideration  is  a  calculation  of  probability  based  on  definite  persons  and 
relations,  then  the  political  object,  being  the  original  motive,  must  be  an 
essential  factor  in  the  product. 

"Thus,  therefore,  the  political  object,  as  the  original  motive  of  the  war, 
will  he  the  standard  for  determining  both  the  aim  of  the  military  force  and 
also  the. amount  of  effort  to  be  made. 

"Now,  if  we  reflect  that  war  has  its  root  in  a  political  object,  then 
naturally  this  original  motive  which  called  it  into  existence  should  also  con- 
tinue the  first  and  highest  consideration  in  its  conduct.  Still,  the  political 
object  is  no  despotic  law  giver  on  that  account;  it  must  accommodate  itself 
to  the  nature  of  the  means,  and  though  changes  in  these  means  may  involve 
modification  in  the  political  objective,  the  latter  always  retains  a  prior  right 
to  consideration.  Policy,  therefore,  is  interwoven  with  the  whole  action 
of  war.  and  must  exercise  a  continik>us  influence  upon  it,  as  far  as  the 
nature  of  the  forces  liberated  by  it  will  permit. 

"  We  see,  therefore,  that  war  is  not  merely  a  political  act,  but  also  a  real 
political  instrument,  a  continuation  of  political  commerce,  a  carrying  out  of 
the  same  by  other  means.  All  beyond  this  which  is  strictly  peculiar  to  war 
relates  merely  to  the  peculiar  nature  of  the  means  which  it  uses.  That  the 
tendencies  and  views  of  policy  shall  not  be  incompatible  with  these  means, 
the  Art  of  War  in  general  and  the  Commander  in  each  particular  case  may 
demand  and  this  claim  is  truly  not  a  trifling  one.  But  however  powerfully 
this  may  re-act  on  political  views  in  particular  cases,  still  it  must  always  l>e 
regarded  as  only  a  modification  of  them;  for  the  political  view  is  the  object. 
War  is  the  means,  and  the  means  must  always  include  the  object  in  our  con- 
ception. 

"  We  see,  therefore,  in  the  first  place,  that  under  all  circumstances  War 
is  to  bf  regarded  not  as  an  independent  thing,  but  as  a  political  instrument; 
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anrt  it  is  only  by  taking  this  point  of  view  that  we  can  avoid  finding  our- 
selves in  oppoRition  to  all  military  history.  This  is  the  only  means  of  un- 
locking the  great  lnjok  and  making  it  intelligible.  Secondly,  this  view  shows 
us  how  wars  must  differ  in  character  according  to  the  nature  of  the 
motives  and  circumstances  from  which  they  proceed. 

"Now,  the  first,  the  grandest,  and  most  decisive  act  of  judgment  which 
tile  statesman  and  general  exercise  is  rightly  to  understand  in  this  respect 
the  war  in  which  he  engages,  not  to  take  it  for  something,  or  to  wish  to 
make  of  it  something,  which  by  the  nature  of  its  relations  it  is  impossible 
for  it  to  be.  This  is,  therefore,  the  first,  the  most  comprehensive,  of  all 
strategical  questions. 

"  War  is,  therefore,  not  only  chameleon-like  in  character,  because  it 
langes  its  color  in  some  degree  in  each  particular  case,  but  it  is  also,  as 
whole,  in  relation  tu  the  predominant  tendencies  which  are  in  it,  a  won- 
derful trinity,  composed  of  the  original  violence  of  its  elements,  hatred 
^and  animosity,  which  may  be  looked  upon  as  blind  instinct;  of  the  play 
[of  probabilities  and  chance,  which  make  it  a  free  activity  of  the  soul ;  and 
if  the  subordinate  nature  of  a  political  instrument,  by  which  it  belongs 
^purely  to  the  reason. 

The  first  of  these  three  phases  concerns  more  the  people;  the  second, 
^worc  the  General  and  his  Army;  the  third,  more  the  government.  The 
[sions  which  break  forth  in  war  must  already  have  a  latent  existence  in 
'the  peoples.  The  range  which  the  display  of  courage  and  talents  shall  get 
in  ihc  realm  of  probabilities  and  of  chance  depends  on  the  particular 
characteristics  of  the  general  and  his  army,  but  the  political  objects  belong 
to  the  government  alone." 

JOMIM. 


THE  ART  OP  WAR, 

The  art  of  war,  as  generally  considered,  consists  of  five  purely  military 
branches:  viz..  Strategy,  Grand  Tactics.  Logistics.  Engineering,  and  Tactics. 
PA   sixth   and   essential   branch,   hitherto   unrecognized,   might   be   termed 

Uplomacy  in  its  Relation  to  War.  Although  this  branch  is  more  naturally 
[and  intimately  connected  with  the  profession  of  a  statesman  than  with  that 
Lof  a  soldier,  it  cannot  be  denied  that  if  it  be  useless  to  a  subordinate  general, 
fit  is  indispensable  to  every  general  commanding  an  army;  it  enters  into  all 
the  combinations  which  may  lead  to  a  war,  and  has  a  connection  with  the 
various  operations  to  be  undertaken  in  this  war;  and,  in  this  view,  it  should 
have  a  place  in  a  work  like  this. 

"To  recapitulate,  the  art  of  war  consists  of  six  distinct  parts: 

"  t.  Statesmanship  in  its  relation  to  war. 

"j.  Strategy,  or  the  art  of  properly  directing  masses  upon  the  theater 
of  war,  cither  for  defense  or  for  in\*asion. 

"  3.  Grand  tactics. 

"4.  Logistics,  or  the  art  of  moving  armies. 

"S.  Engineering — the  attack  and  defense  of  fortifications. 

"6.  Minor  tactics." 
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"  ^  ..  .  hoail  are  included  those  considerations  from  which  a  stat^^ 

n^tn  whether  a  w.tt  is  proper,  opportune,  or  indispensable,  and 

the  various  operations  nccessao'  to  attain  the  object  of  the  war. 

,i!ways  to  be  conducted  according  to  the  great  principles  of  the 

4rt;  ;  discretion  must  be  exercised  in  the  nature  of  the  operations 

tot*  u;.--:.™-in.  which  should  depend  »pon  the  circumstances  of  the  case. 

"•To  these  different  combinations,  which  belong  more  or  less  to  statesman- 
ibi(K  ni»y  be  added  others  which  relate  solely  to  the  management  of 
armies.  The  name  Militar>  Policy  is  given  to  them ;  for  lliey  I>clnnE  ex- 
clusively neither  to  diplomacy  nor  to  strategy,  bm  arc  still  of  the  highest 
importance  in  the  plans  both  of  a  statesman  and  a  general." 

Spexses  Wilkixson. 

the  bsain  of  ak  aruy. 

"Th€  Emperor  unites  the  supreme  militar\'  with  the  supreme  political 
cootrot.  This  combination  is  intended  to  secure  the  first  of  all  conditions 
for  success  in  war.  harmony  between  the  political  and  the  military  dircc- 
tkm.  It  is  impossible  to  overrate  the  importance  of  accord  between 
stralcgT*  and  policy.  The  soldier  is  at  all  times  the  servant  of  tlie  statts- 
man;  a  rclalionship  the  loj-al  recognition  of  which  implies  that  the 
soMier  aWains  from  prescribing  ends  to  the  statesman,  tlie  states.nan 
from  interfering  with  the  soldier  in  the  choice  of  means.  An  exhaustive 
discussion  of  the  relations  between  the  army  and  the  government — that 
is,  between  war  and  policy — lies  beyond  the  scope  of  this  work.  But  it 
is  relevant  to  say  that  the  successful  conduct  of  a  slate  in  war  as  in 
peace,  depends  wry  largely  upon  the  clearness  with  which  the  so*'ereign 
power  concei\*es  its  political  ends,  and  the  resolution  with  which  they  arc 
pursued.  So  perfection  of  the  military  organization  can  compensate  for 
the  failure  of  the  statesman  to  frame  a  clear  conception  of  his  aims,  or 
for  his  timidity  or  hesitation  in  the  effort  to  attain  them. 

Col.  G.  F.  R.  Henderson,  C.  B. 

THE  SCIENCE  OF  WAR. 

**  It  is  hardly  necessary  to  observe  that  no  civilian  minister,  howevef 
4rcpty  he  might  have  studied  the  art  of  war,  could  be  expected  to  solve 
^r  himself  the  straieRic  problems  which  come  before  him.  In  default  of 
mnu^ai  knowledge,  it  would  be  as  impossible  for  him  to  decide  where 
ifitiifim  should  be  stationed,  what  fortifications  were  necessary,  what 
<«^b  s5oiaM  be  constructed,  or  how  the  lines  of  communications  should 
'W  |,wttttlcd.  as  to  frame  a  plan  of  campaign  for  the  invasiim  of  a  hostile 
.^^^    m^torr^  I '-vision  of  the  accidents  inevitable  in  war.  would 

- ,  «Tn  tr-^Y  h«  i.i  '^  those  of  men  who  had  spent  their  lives  in 

'aVQEKSi  pnnciples  to  concrete  cases:  and  it  is  cjcceedingly  un- 
•oj  ^*orirfbe as  prolific  of  strategical  expedients  as  those  familiar 
Nevertheless,  although  he  would  l>e  more  or  less 
and  although  he  might  be  aware  that  the  attempt 
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to  control  inilhary  operations,  even  so  far  as  regards  tlie  preliminaries  of 
a  campaign,  is  a  most  danKcrous  proceeding,  yet  a  knowledge  of  war  could 
hardly  fail  to  serve  him  in  good  stead.  Arnold,  in  his  '  Lectures  on  Modem 
History,"  puts  the  matter  clearly:  'There  must  be  a  point  up  to  which  an 
unprofessional  jiidpment  on  a  professional  subject  may  nc>t  only  be 
competent,  hut  of  high  authority,  although  beyond  that  point  it  cannot 
venture  without  presumption  and  folly.  The  distinction  seems  to  lie 
otHginally  in  the  difference  between  the  power  of  doing  a  thing  and  that 
of  perceiving  whether  it  is  well  done  or  not.  "  He  who  lives  in  the  house," 
says  Ainstotle,  "  is  a  better  judge  of  its  being  a  good  or  bad  one  than  the 
builder  of  it.  He  can  tell  not  only  whether  the  house  is  good  or  had.  but 
wherein  its  defects  consist;  he  can  say  to  the  builder,  'This  chimney 
smokes,  or  has  a  bad  draught*;  or  *This  arrangement  of  the  rooms  is  in- 
convenient,' and  yet  he  may  be  quite  unable  to  cure  the  chimney,  or  to  draw 
out  a  plan  for  his  rooms  which  should  suit  him  better.  Nay,  sometimes  he 
can  even  see  where  the  fault  is  which  has  caused  the  mischief,  and  yet  he 
may  not  practically  kn':>w  how  to  remedy  it."  Following  up  this  principle, 
it  would  appear  that  what  we  understand  least  in  the  profession  of  another 
is  the  detail  of  his  practice.  We  may  appreciate  his  object,  we  may  see 
where  he  has  missed  it.  or  where  he  is  pursuing  it  ill.  nay,  may  understand 
generally  the  method  of  setting  about  it,  but  we  fail  in  the  minute  details. 
.  .  .  But  in  proportion  as  we  recede  from  those  details  to  more  general 
points,  first,  as  to  what  is  generally  called  strategy,  that  is  lo  say,  the 
directing  the  movements  of  an  army  with  a  view  to  the  accomplishment  of 
the  object  of  the  campaign,  in  that  proportion  general  knowledge  and 
power  of  mind  come  into  play,  and  an  unprofessional  person  may,  without 
blame,  speak  or  write  on  military  subjects,  and  may  judge  of  ihem 
sufficiently.' 

"Applying  this  wise  rule  to  stalecrnft,  the  point  where  civilian  control 
of  military  operations  becomes  presumptuous,  as  well  as  the  extent  of  that 
control,  may  be  easily  defined.  In  the  first  place,  to  frame  a  sound  stra- 
tegical plan,  whether  for  defense  or  invasion,  retjuires  not  only  an  intimate 
arqiiainlance  with  innumerable  details  of  which  only  a  professional  soldier 
can  really  judge,  such  as  methods  of  supply  and  transport,  the  use  of  forti- 
ftcaiions,  the  effects  of  climate,  the  maintenance  of  the  lines  of  communi- 
cation, the  value  of  positions,  the  management  of  marches,  the  morale, 
armament,  organization,  tactics,  and  resources  of  the  opposing  forces,  but 
an  intimate  acquaintance  with  the  principles  and  stratagems  of  war.  It  is 
here  that  the  amateur  strategist  fails.  Me  may  have  read  enough  to  give 
him  a  good  knowledge  of  principles,  but  he  has  no  knowledge  of  the 
practical  difficulties  of  war,  and  his  criticism,  as  a  general  rule,  is  conse- 
quently of  little  value.  All  war  is  simple,  but  the  simple  is  most  difficult, 
and  how  difficult  only  those  who  have  made  it,  who  have  witnessed  with 
their  own  eyes  the  turmoil,  the  confusion,  the  friction,  which,  even  in  the 
best  armies,  attend  the  most  ordinary  operation,  arc  in  a  position  to  under- 
stand. Even  a  theoretical  acquaintance,  derived  from  historical  study  of 
the  practical  difficulties,  is  insufficient.  Unless  he  who  prepares  a  stra- 
tegical plan  has  before  his  mind's  eye  a  dear  picture  of  all  military  opera- 
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lion**,  of  marching,  quartering,  .supply,  cnt raining,  and  detraining,  em- 
barkation, and  debarkation,  and  a  personal  knowledge  of  the  ditfictiUies 
which  attend  on  war.  his  work  will  be  of  little  value.  It  is  essential,  too. 
tliat  he  should  have  a  thorough  knowledge  of  both  officers  and  men,  of  the 
peculiar  characteristics  of  the  army,  and  of  the  system  on  which  it  works. 
of  its  strong  points  and  its  weak.  A  German,  suddenly  placed  in  command 
of  British  soldiers,  would  be  much  at  sea,  and  vice  versa.  Every  army  has 
an  individuality  of  its  uwn.  It  is  a  living  organism  of  a  ver>'  sensitive 
temper,  and  it  can  neither  be  properly  controlled  nor  efficiently  directed 
except  by  those  who  are  in  full  sympathy  witli  its  every  impulse. 

"  It  would  appear,  then,  that  while  a  statesman  may  be  competent  to 
appreciate  the  general  principles  of  the  projects  of  operations  laid  before 
him,  he  should  never  attempt  to  frame  a  project  for  himself.  Still  less, 
when  once  he  has  approved  of  a  plan  of  campaign,  should  he  attempt  to 
limit  ihc  number  of  troops  to  be  employed,  or  to  assign  the  position  of  the 
necessary  detachments.  Nevertheless,  a  knowledge  of  war  may  still  be 
exceedingly  useful  to  him.  A  minister  of  war  cannot  divest  himself  of  his 
responsibility  for  the  conduct  of  military  operations.  In  the  first  place, 
he  is  directly  responsible  for  plans  of  campaign  to  meet  every  possible  con- 
tingency being  worked  out  in  time  of  peace.  In  the  second  place,  he  is 
directly  responsible  for  the  advice  on  which  he  acts  being  the  best  pro- 
curable. It  is  essential,  therefore,  that  he  should  be  capable  of  forming  an 
independent  opinion  on  the  merits  of  the  military  projects  which  may  be 
submitted  to  him,  and  also  on  the  merits  of  those  who  have  to  execute 
them.  Pitt  knew  enough  of  war  and  men  to  select  Wolfe  for  the  command 
in  Canada.  Canning  and  Castlereagh,  in  spite  of  the  opposition  of  the 
king,  sent  Wellington,  one  of  the  younge.st  of  the  lieutenant-generals,  to 
hold  Portugal  against  the  French.  The  French  Directory  had  sufficient 
sense  to  accept  Napoleon's  project  for  the  campaign  of  Italy  in  1796.  In 
the  third  place,  strategy  cannot  move  altogether  untrammelled  by  politics 
and  fmance. 

"  But  political  and  financial  considerations  may  not  present  themselves 
in  (|uite  the  same  light  to  the  soldier  as  to  the  statesman,  and  the  latter  is 
bound  to  make  certain  that  they  have  received  due  attention?  If,  however, 
modifications  are  necessary,  they  should  be  made  before  the  plan  of  cam- 
paign is  finally  approved ;  and  in  any  rase  the  purely  military  considerations 
should  be  most  carefully  weighed.  It  should  be  remembered  that  an  un- 
favorable political  situation  is  best  redeemed  by  a  deci.'^tve  victory,  while  a 
reverse  will  do  more  to  shake  confidence  in  the  government  than  even  the 
temporary  surrender  of  some  portion  of  the  national  domains.  '  Be  sure 
before  striking  *  and  '  reenter  pour  mieux  sauter '  are  both  admirable 
maxims;  but  their  practical  application  requires  a  thorough  appreciation 
of  the  true  principles  of  war,  and  a  very  large  degree  of  moraF  courage, 
both  in  the  soldier  who  suggests  and  in  the  statesman  who  approves.  If, 
however,  the  soldier  and  the  statesman  are  supported  by  an  enlightened 
public,  sufficiently  acquainted  with  war  to  realize  that  patience  is  to  be  pre- 
ferred to  precipitation:  that  retreat,  though  inglorious,  is  not  necessarily 
humiliating,  their  task  is  very  considerably  lightened. 
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Nothing  is  more  significant  than  a  comparison  between  the  Paris  press 
in  1870  and  the  Confederate  press  in  1864.  In  the  one  case,  even  after  the 
disastrous  results  of  the  first  enco;inters  had  proved  the  superior  strength 
and  readiness  of  the  enemy,  the  French  people,  with  all  the  heat  of  pre- 
sumptuous ignorance,  cried  out  for  more  battles,  for  an  immediate  offensive, 
fur  a  desperate  defense  of  the  frontier  provinces.  So  fierce  was  their 
clamor  that  both  the  generals  and  the  government  hesitated,  until  it  was 
too  late,  to  advise  the  retreat  of  Bazainc's  army;  and.  when  that  army  had 
been  cut  off  at  Metz,  the  pressure  of  public  opinion  was  so  great  that  the 
U-«  reserve  of  France  was  despatched  to  Sedan  on  one  of  the  maddest 
enterprises  ever  undertaken  by  a  civilized  state.  In  1864.  on  the  other  hand, 
while  Lee  in  Virginia  and  Johnston  in  the  West  were  retreating  from 
position  to  position,  iind  the  huge  hosts  of  the  Union  were  gradually  con- 
verging on  the  very  heart  of  the  Confederacy,  the  Southern  press,  aware 
that  evcr>'  backward  step  made  the  Federal  task  more  difficult,  had  nothing 
but  praise  for  the  caution  which  controlled  the  movements  of  their  armies. 
But  the  Southern  press,  in  three  crowded  years  of  conflict,  had  learned 
something  of  war. 

*'  In  1866  and  1870  the  German  press  was  so  carefully  muzzled  that,  even 
had  there  been  occasion,  it  could  have  done  nothing  to  prejudice  public 
opinion.  Thus  both  the  sovereign  and  the  generals  were  backed  by  the 
popular  support  they  sn  richly  merited ;  but.  it  may  he  remarked,  the  re- 
lations between  the  army  and  the  government  were  characterized  by  a 
harmony  which  has  been  seldom  seen,  The  old  king,  in  his  duel  capacity 
as  head  of  the  state  and  cnmmander-in-chief.  had  the  last  word  to  say, 
not  only  in  the  selection  nf  the  superior  officers,  but  in  approving  ever>'  im- 
portant operation.  With  an  adviser  like  Moltke  at  his  elbow,  it  might 
appear  that  these  were  mere  matters  of  form.  Moltke.  however,  assures  us 
that  the  king  was  by  no  means  a  figurehead.  Although  most  careful  nut  to 
assert  his  authority  in  a  way  that  would  embarrass  his  chief  of  staff,  and 
always  ready  to  yield  his  own  judgment  to  sound  reasons,  he  expressed, 
nevertheless,  a  perfectly  independent  opinion  on  every  prop^^sal  placed  be- 
fore him,  and  on  very  many  occasions  made  most  useful  suggestions.  At 
the  same  time,  while  systematically  refraining  from  all  interference  after 
operations  had  bcgim.  he  never  permitted  military  considerations  to  over- 
ride the  demands  of  policy." 


Rear- Admiral  Mahan. 

lecture  dklivered  at  naval  war  college,  iqto. 

In  concluding,  I  wish  to  draw  your  attention  pointedly  to  one  remark  of 
Corbett's.  I  expect  to  use  from  him  several  illustrative  incidents  in  due 
place;  but  the  remark  1  here  quote  bears  upon  a  necessary  element  of  naval 
strategic  thought,  which  used  to  be  not  only  ignored,  but  actually  dis- 
credited and  decried.  I  mean  the  appreciation  of  political  conditions  as 
an  essential  factor  in  all  militar>'  plans.  I  will  cite  an  instance,  immediately 
under  our  eyes.  When  Germany  shall  have  finished  the  ships  contemplated 
in  the  naval  program  which  she  has  formally  adopted,  she  will  have  a  navy 
much  superior  to  that  of  the  United  States,  imless  wc  change  our  present 


4 


580 


Coordination  Before  and  During  War. 


rate  of  building,  and  also  provide  more  extensive  plants.  Where  then 
will  be  the  Monroe  Doctrine?  and  where  the  security  of  the  Panama 
Canal?    The  enforcement  of  both  these  depends  upon  the  fleet. 

The  question,  if  merely  one  of  military  force,  would  be  simple;  the 
superior  fleet  dominates,  if  the  margin  of  superiority  be  sufficient.  It  is 
the  question  of  political  relations  which  introduces  perplexing  factors;  and 
the  military  adviser  of  a  government  is  not  competent  to  his  task,  unless, 
by  knowledge  of  conditions,  and  practice  in  weighing  them,  he  can  fairly 
estimate  how  far  inferior  numbers  may  be  reinforced  by  the  pressure  which 
other  considerations  may  bring  to  bear  on  a  possible  enemy.  Every  naval 
officer  shottld  order  his  study,  and  his  attention  to  contemporary  events, 
abroad  and  at  home,  by  the  reflection  that  lie  may  some  day  be  on  a  general 
staff,  and  in  any  case  may  beneficially  affect  events  by  his  correct  judgment 
of  world-wide  conditions. 

I  have  just  stated  a  principle,  viz.,  the  necessity  of  including  political — 
international — conditions  in  military  projects.  An  illustration,  the  comple- 
ment of  the  principle,  is  the  contemporary  historical  relations  of  Germany 
and  of  the  United  States  to  other  nations.  For  instance,  there  is  the 
solidarity  of  action  between  Germany  and  Austria,  just  shown  by  the 
pressure  of  Germany  upon  Russia  to  ignore  Great  Britain  and  France,  and 
to  recognize  the  Austrian  annexation  of  Bosnia  and  Herzegovina.  These 
incidents  are  not  six  months  old.  I  cannot,  of  course,  enter  nuw  into  an 
elaborate  analysis  of  all  that  this  German  action  means,  but  I  can  indicate 
the,  to  us,  important  question  involved,  which  is  this:  How  far  do  Ger- 
many's relations  with  other  European  states  permit  her  embarking  her 
fleet  in  a  trans-Atlantic  adventure?  If  we  had  no  fleet  doubtless  she  could 
afford  to  do  so.  If  we  have  nine  ships  to  her  ten  she  probably  could  not  so 
afford ;  because  the  fight  we  could  put  up,  whatever  the  issue,  would  leave 
her  without  a  navy  to  confront  Europe.  On  the  other  band,  should  our 
Pacific  coast  citizens  precipitate  us  into  a  war.  or  even  into  seriously 
strained  relations,  with  Japan,  that  pressure  upon  us  would  add  to  the 
force  of  the  German  fleet.  In  our  long  contention  with  Great  Britain* 
based  on  the  Monroe  Doctrine,  we  made  continuous  progress  up  to  the 
Hay-Paunccfote  Treaty  of  a  half  dozen  years  ago,  which  registered  the 
fmal  triumph  of  the  Afonroe  Doctrine.  During  all  this  period  our  navy  was 
hopelessly  inferior  to  the  British,  sometimes  ludicrously  so,  yet  we  won 
out.  Why  did  we?  and  are  we  in  similarly  good  condition  for  a  possible 
contention  with  the  new  sea  power?  Where  ought  Great  Britain  to  stand, 
in  case  we  have  trouble  with  Germany?  and  where  ought  we  to  stand,  in 
the  reverse  case? 

Corbett's  remark  is,  that  in  the  Seven  Years'  War,  the  strength  of  the 
British  action  lay  in  the  fact  that  one  great  man,  the  first  Pitt,  controlled 
the  naval,  the  mililarj'.  and  the  diplomatic  action.  The  several  conditions 
were  thus  weighed,  and  were  harmonized  into  a  common  action,  to  which 
each  contributed  its  utmost  influence  in  mutual  support.  The  desirability 
of  the  result  must  fix  our  eyes  upon  the  fact  that,  in  our  country  at  least, 
it  will  never  be  attained  through  one  man,  but  only  by  the  cooperation  of 
several,  These  several  will  l)e  statesmen,  military  men,  and  naval  men; 
and.  in  order  that  their  cooperation  may  be  adequate,  each  must  understand 
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the  conditions  by  which  the  others  are  controlled.  The  often  failure  of 
conjoint  military  and  naval  operations  has  been  due  less  to  mean  jealousy 
llun  to  lack  of  such  mutual  understandings ;  and  for  a  due  grasp  of  prepara- 
tion for  war,  and  for  planning  war,  military  men  of  both  services  need  to 
be  imbued  with  knowledge  of  international  relations.  Those  relations  do 
affect  the  amount  of  force  available  in  various  quarters,  by  the  several 
opponents.  Thus  Darrieus  says  correctly:  "Every  naval  project  which 
takes  account  neither  of  the  foreign  relations  of  a  great  nation,  nor  nf  the 
material  limit  fixed  by  its  resources,  rests  upon  a  weak  and  unstable  base. 
Foreign  policy  and  strategy  are  bound  together  by  an  indestructible  link;" 
and  in  this  connection  he  quotes  the  (ierman.  Von  der  Ooltze:  "  Whoever 
writes  on  strategy  and  tactics  ought  not  in  his  theories  to  neglect  the  point 
of  view  of  his  own  people.  He  should  give  us  a  national  strateg>',  a  national 
tactics."  Now  the  Monroe  Doctrine  is  a  point  of  view  of  the  American 
people :  and  no  scheme  of  strategy— such  as  the  numbers  and  consiiimion 
of  the  fleet — is  sound  if  it  neglect  this  consideration.  The  remark  applies 
to  statesmen  as  well  as  tn  ofticers. 

My  last  word  to  you,  then,  in  these  preliminary  remarks,  is  to  master, 
and  keep  track  of,  the  great  current  events  in  history  contemporary  with 
yourself.  Appreciate  their  meaning.  Vour  own  profession,  on  its  military 
side,  calls  of  course  for  your  first  and  closest  attention;  but  you  all  will 
have  time  enough  to  read  military  history,  appreciating  its  teachings,  and 
you  can  also  keep  abreast  of  international  relations,  to  such  an  extent  that 
when  you  reach  positions  of  prime  responsibility,  your  glance,  your  coup 
d'oeil,  to  repeat  the  French  idiom,  will  quickly  take  in  the  whole  picture  of 
your  country's  interests  in  any  emergency,  whether  that  be  pressing  or  re- 
mote. To  repeat  Nelson's  phrase,  you  will  be  no  novice;  and  yoit  will  not, 
because,  you.  in  your  career,  as  he  in  his,  will  have  been  continually  applying 
the  judgment  you  are  now  called  specially  to  exercise.  That  you  may  more 
cffeclually  do  this,  banish  from  your  mind  all  concern  about  questions  in- 
terior to  the  country;  questions  financial,  sociological,  economical,  or  what 
not  The  sphere  of  the  navy  h  international  solely :  and  it  is  this  which 
aUiea  it  so  closely  to  that  of  the  statesman.  Be  yourselves  statesmen  as 
well  as  seamen.  The  biography  and  history  <if  our  profession  will  give  you 
glorious  n.imes  who  have  been  both.  I  trust  the  future  may  show  many 
such  among  the  sons  of  this  college. 

Dahrieus. 

war  on  the  sea. 

General  Policy  of  Nations;  Its  Close  Cotwectton  with  Strategy. 

U  is  chiefly  in  taking  up  this  chapter  that  I  feel  all  the  difficulties  of  my 
task.  In  the  short  space  at  my  disposal,  I  ought  to  pass  in  review  all  the 
elements  which  make  up  the  foreign  policy  of  a  great  nation,  to  show  how 
it  acts  as  the  motive  and  regulator  of  strategy.  This  magniiiccnt  study,  too 
vast  for  our  limited  program,  would  moreover  exceed  my  ability.  And 
yet  it  is  indispensable  for  me  to  show,  were  it  only  in  a  brief  statement, 
the  intimate  connection  which  makes  military  conceptions  the  natural 
consequence  of  political  conceptions.    There  is  no  study  of  strategy  possible 
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without  that.  It  has  become  a  common  saying  that:  "  A  nation  must  have 
the  fleet  which  corresponds  lo  its  policy."  To  understand  the  full  value  of 
this  expression,  it  sulficcs  to  imafirinc  the  two  extreme  possible  conclusions 
uf  the  policy  of  a  given  nation:  Conflict  with  England  or  with  the  Swiss 
Confederation.  And  at  once  it  is  clearly  apparent,  not  only  that  the  con- 
duct of  the  war  evidently  cannot  be  the  same  in  the  one  as  in  the  other  case, 
but  furthermore  that,  between  Ihcse  two  limiting  cases  of  an  exclusively 
naval  power  and  another  with  land  forces  only,  there  exists  an  inhnity 
of  mixed  solutions  in  which  the  relative  value  of  the  naval  force  is  more  or 
less  great  in  comparison  with  the  total  military  force. 

J'he  point  of  departure  being  thus  clearly  dclmcd,  it  results  therefrom 
that  the  future  conduct  of  the  operations  of  war,  depending  necessarily 
upon  the  composition  of  the  adversarj's  forces,  demands  prior  knowledge 
of  the  political  objectives.  There  is  no  possible  strategy,  using  the  ex- 
pression in  its  broadest  sense,  that  is  in  its  relation  with  preparation  for 
war  during  peace  times  as  well  as  in  its  connection  with  the  direction  given 
to  actual  operations,  unless  at  the  very  beginning  the  probable  adversary 
or  adversaries  arc  known.  Even  more,  it  is  usually  from  the  prior  political 
action  that  military  strategy  derives  its  fundamental  premises,  knowledge 
of  the  enemy,  of  his  weak  points  as  well  as  of  the  resources  at  his  disposal, 
of  his  moral  state  as  well  as  of  his  material  situation;  in  short  all  the  in- 
formation the  utilization  of  which  is  the  most  valuable  element  in  success. 
Finally,  it  is  through  politics  alone  that  the  military  art  can  emerge  from 
pure  abstraction,  wholly  speculative,  to  solve  concrete  cases;  it  is  politics 
which  makes  it  fruitful. 

The  very  foundations  of  the  military  structure  rest  then  upon  the 
precise  designation  of  the  nations  with  which  causes  of  conflict  are  per- 
manent or  even  liable  to  occur.  And  it  is  because  the  study  of  strategy 
would  be  absolutely  sterile  without  this  essential  datum  that  I  have  under- 
taken to  write  this  chapter. 

Commandfr-in -Chief  Not  to  be  Interfered  With  During  War. 

We  have  there  seen  an  admiral>le  chief,  full  of  energy  and  of  wise  reso- 
lution, having  a  very  clear  sense  of  the  fundamental  rules  of  the  conduct 
of  war  and  capable,  surely,  as  he  has  proved  himself,  of  accomplishing  great 
deeds,  if  the  blundering  control  of  an  authority  exercised  from  thousands 
of  miles  away  had  not  neutralized  these  incomparable  qualities.  Quite  like 
Tourville  before  him.  Courhet  suffered  from  too  heavy  fetters  placed  by 
the  government  on  his  military  actions. 

In  striking  contrast  to  this  is  what  will  happen  ten  years  later  in  the  same 
theater.  We  shall  not  find  then,  at  the  head  of  the  Japanese  fleets,  admirals 
of  such  exceptional  worth  as  to  deserve  immortality,  but  on  the  other 
hand  we  shall  see  a  staff  already  conscious  of  the  impossibility  of  military 
improvisations,  knowing  what  it  wishes  and  with  a  Arm  will  to  attain  to  h, 
having  prepared  a  plan  of  operations  in  conformity  with  sane  principles 
and  carrying  it  out  to  the  end  without  weakness.  We  had  "  the  man,"  but 
we  neglected  preparations  for  war,  as  well  as  war  itself;  in  the  contest 
between  China  and  Japan,  the  conquerors  did  not  have  "the  man,"  but 
Ihey  know  how  to  prepare  methodically  for  war  and  to  carry  on  war.    This 
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was  an  experimental  proof  that  the  system  to  which  vou  Moltke  owed  his 
successes  in  1870  is  as  excellent  on  the  sea  as  on  shore. 

One  other  observation  is  necessary;  there  arc  no  pro6tablc  operations 
possible  in  a  war  the  details  of  which  the  political  power  pretends  to  direct. 
when  the  distance  of  the  field  of  action  forbids  its  determining  their  relative 
importance  and  following  their  progress. 

We  have  already  had  occasion  to  exhibit  the  productive  freedom  of 
action  which  Nelson  of  good  rights  enjoyed,  the  elasticity  of  the  general 
orders  given  to  him,  wholly  contained  in  the  brief  and  clear  formula;  to  win 
command  of  the  Mediterranean,  which  permitted  him  to  follow  the 
enemy's  fleet  even  to  the  Antilles. 

Suffren,  he  also  felt  the  full  value  of  military  independence  when  he 
wrote  the  minister,  de  Castries ;  "  The  king  can  be  well  served  in  these  far- 
off  countries  only  when  those  in  command  have  great  powers  and  the 
courage  to  use  them." 

Moreover,  our  illustrious  seaman  had  found  a  man  capable  of  under- 
standing him  in  this  minister  who  wrote  to  him :  "  The  king  has  an- 
nounced to  you  in  your  instrucliuns.  Sir,  that  all  courageous  acts  which 
his  generals  may  do.  even  though  they  fail  of  the  success  which  their  bold- 
ness deserves,  will  be  none  the  less  honored  of  him.  and  that  inaction  is 
the  only  thing  with  which  he  will  be  displeased." 

I  have  already  affirmed  under  loo  many  circumstances  the  necessity  of 
building  everything  upon  a  system  of  definite  responsibilities  for  anyone 
to  suppose  that  I  am  defending  the  delegation  of  powers.  It  belongs  to  the 
national  authorities  alone  to  give  the  initial  impulse,  to  establish  what  may 
be  called  the  program  of  future  hostilities,  but  if  one  makes  war,  of  his 
own  accord  or  because  he  is  forced  to,  it  matters  not  which,  he  must  know 
how  to  make  it ;  once  the  war  has  begun,  its  direction  belongs  to  the 
military  chief.  Every  other  method  leads  straight  to  defeat,  and  if  all 
the  conquests  of  modem  progress  in  the  matter  of  rapidity  of  communi- 
ca.tions  arc  to  have  for  a  consequence  restraint  of  the  indispensable  initiative 
of  the  supreme  commander  in  iho  field,  all  the  benefits  which  they  confer 
will  not  be  sufficient  to  make  up  for  their  evil  effects. 

That  is  why  I  could  not  let  slip  the  chance  of  expressing  myself  frankly 
on  this  subject  If  there  be  need  of  supporting  the  examples  of  Suffren  and 
Nelson,  we  have  the  great  authority  of  Napoleon,  the  master  of  the  subject. 
Treating,  in  his  Memoirs,  of  the  duties  of  generals,  he  expresses  himself  as 
follows : 

"A  general-in-chief  is  not  relieved  of  responsibility  by  an  order  from  a 
minister  or  a  prince  far  from  the  field  of  operations  and  knowing  badly  or 
not  knowing  at  all  the  Ia5.t  state  of  affairs :  ( i )  Every  gencra!-in-chief  who 
undertakes  to  execute  a  plan  which  he  thinks  bad  or  injurious  is  criminal: 
he  ought  to  make  representations,  to  insist  upon  a  change,  finally  to  resign 
rather  than  be  the  instrument  of  the  ntin  of  his  own  people;  (2)  every 
gencral-in-chief.  who,  in  consequence  of  orders  from  a  superior,  delivers 
battle  with  a  certainty  of  losing  it,  is  equally  criminal;  (3)  a  general-in- 
chief  is  the  first  officer  of  the  military  hierarchy.  The  minister,  the  prince 
give  directions  to  which  he  must  conform  in  his  soul  and  conscience:  but 
these  directions  are  never  military  orders  and  do  not  exact  a  blind  obedi- 
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encc;  (4)  even  a  military  order  is  to  be  blindly  obeyed  only  when  it  is 
given  by  a  superior  who,  bcin^  on  the  sjiot  at  the  moment  of  giving:  it.  knows 
the  slate  of  aflfairs.  ,  .  .*' 

It  seems  to  me  well  to  give  these  quotations,  not  only  because,  witli  due 
regard  for  the  proportions  of  course,  they  apply  to  the  campaign  we  have 
jusl  been  considering,  but  also  because  they  condemn  the  unfortunate 
natural  tendency  of  the  central  authority,  in  almost  all  contemporary  wars, 
in  all  countries,  to  meddle  with  the  practical  conduct  of  operations,  I 
am  inclined  to  think,  for  my  part,  that  the  repeated  defeats  of  General 
Kuropatkin,  on  the  plains  of  Manchuria,  had  no  other  original  cause 


Captain  Bellati  di  Saint  Pierre,  Itauan  tJAvy. 

"  NAUnCAE  RES.** 

When,  owing  to  the  unpreparcdness  of  the  naval  forces,  a  commander 
in-chief  fails  in  his  designs,  there  is  a  tendency  to  make  of  him  a  scape-goat. 
llicre  arc  thus  forgotten  the  duties  incumbent  upon  governments,  and 
through  tbem  upon  the  nation,  in  that  they  failed  to  give  him  the  necessary 
and  sufficient  means  for  the  object  that  it  was  determined  to  secure.  The 
authority  of  the  commander-in-chief  is  thus  halved  from  the  very  be- 
ginning. Torrington  had  the  scorn  of  his  own  country  on  account  of  the 
defeat  at  Bcachy  Head,  but  it  would  be  unjust  not  to  remember  that  a  year 
previously  he  resigned  as  head  of  the  administration,  because  the  govern- 
ment refused  his  requests  to  rcen  force  the  fleet  which  he  believed  unequal 
to  confronting  the  events  that  were  preparing.  In  fact  he  was  absolved  by 
the  court  martial. 

Wc  have  already  said  that  it  is  certainly  not  advisable  for  a  commander- 
in-chief  to  disobey  the  orders  that  he  receives;  but  if  the  situation  on  the 
spot  makes  it  evident  that  obedience  may  lead  to  a  failure  or  to  a  grave 
error,  it  is  obligatory  upon  the  commander-in-chief  to  go  ahead  with  his 
plans  without  executing  the  orders  that  he  receives,  assuming  the  entire 
responsibility  for  his  acts.  Such  characters  are  difTicult  to  find,  and  for  this 
reason — we  cannot  too  much  insist  upon  it — commanders-in-chief  must  bt 
men  of  conspicuous  moral  and  military  virtue,  and  of  exceptional  character. 
It  must  be  the  study  of  governments  to  know  how  to  single  them  out 
wherever  they  may  be  found.  In  1866  the  man  designated  should  have  l)ccn 
Galli  della  Mantica  (allowed  to  go  into  anticipated  and  voluntary  retire- 
ment) giving  no  attention  to  seniority,  even  as  the  English  selected  Nelson; 
the  Japanese,  Togo;  the  Austrians,  TegethoflF.  Trafalgar,  Tsushima,  Lissa; 
what  results! 

In  every  war  plan  the  understanding  between  the  army  and  the  navy  must 
be  provided  for  long  beforehand,  and  their  respective  tasks  exactly  defined. 
For  this  reason,  with  word  and  pen.  wc  have  always  maintained  that  this 
understanding  should  be  full  and  complete. 

We  should  exceed  the  modest  limits  that  we  have  imposed  u[>on  ourselves 
in  this  paper,  if  we  should  set  forth  our  ideas  in  this  connection.  Let  it 
Bufficc  to  say  that  we  maintain  the  necessity  of  constituting  a  permanent 
Board  of  Defense,  with  the  express  purpose  of  getting  together  the  energies 
and  the  intelligence  of  the  military  and  naval  authorities  for  the  study  of 
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coordinated  preparation  for  war  on  land  and  on  sea.  We  content  ourselves 
with  referring  the  readers  who  desire  to  go  deeply  into  the  question  to 
Lord  Esher*s  work,  ^'National  Strategy." 

The  lack  of  full  and  entire  understanding  between  them  was  the  reason 
fnr  the  want  of  unity  between  the  military  and  naval  authorities  at  Port 
Arthur,  and  the  principal  cause  of  the  incomplete  defense  of  that  fortress. 
Such  a  state  of  things  is  the  cause  of  tuterniinable  delays  that  redound  to 
the  detriment  of  the  defense  of  the  country. 

War  must  have  a  single  direction,  and,  in  the  particular  case  under  con- 
sideration, a  maritime  fortress  must  be  under  a  single  command.  Let  it 
be  naval  or  military  as  may  l>c  desired  this  is  a  matter  of  no  importance,  and 
we  do  not  wish  to  consider  it  here;  the  essential  thing  is  that  a  single 
authority  shall  command,  and  that  the  naval  and  military  divisions  shall 
obey.  To  do  otherwise  is  to  court  failure,  and  perhaps  also  the  dishonor 
of  a  hasty  surrender  without  having  first  developed  alt  the  means  of  de- 
fense, as  happened  at  Port  Arthur.  It  avails  nothing  to  say  that  the  result 
oiuld  hAve  been  different;  the  essential  thing  is  that  the  military  honor  be 
imspottcd. 

The  proceedings  for  the  surrender  of  Port  Arthur  marked  a  painful  page 
n  the  military  historj*  of  Russia,  and  the  lesson  is  being  pondered. 

Ham  ley's 

OPnt^TION   OP  WAR. 

Demanding,  then,  as  this  question  docs,  diplomatic  as  well  as  military 
sagacity,  it  will  be  most  effectually  solved  when  the  chief  of  the  stale  com- 
bines the  characters  of  ruler  and  soldier;  and  il  is  not  the  least  of  the 
advantages   which  a  military  autocrat,   like  Frederick  or  Napoleon,  pos- 
sesses in  war,  that  all  the  circumstances  are  apprehended  by  a  single  mind, 
and  the  decision  has  alt  the  force  and  coherence  which  unity  imparts.    But 
when  generals  are  commissioned  by  their  governments  to  execute  warlike 
;,fntcrpriscs,   the   questions   which   depend   chiefly   on   diplomacy    must   of 
leccssity  be  solved  by  statesmen,  who.  having  thus  given  to  the  campaign 
ts  original  impulse  and  direction,  will  do  well  to  leave  the  formation  and 
:ecution  of  the  military  plan  in  the  hands  of  the  general.    In  practice,  how- 
rer,  it  is  often  difficult  to  reconcile  military  with  political  considerations. 
'hus  in  1866  the  success  of  von  Mottke's  plan  was  seriously  endangered  by 
»e  delay  which  was  forced  on  him,  for  political  reasons,  by  the  Prussian 
Government.     In   1S70  the  disaster  of  Sedan  was  caused  by  the  French 
Government   insisting,    for   political    reasons,   on    MacMalion's   movement 
towards  Metz.    In  war  ultimate  political  success  must  depend  on  military 
success,  and   the  policy   which   insists   on   unsound    military  measures   is 
likely  to  defeat  its  own  ends.    On  the  other  hand,  in  framing  a  plan  of 
campaign  a  general  must   make   full  allowance   for  political   exigencies. 
The  failure  of  McOcllan's  operations  in   1K62  i*,  a  warning  of  the  danger 
a  general  incurs  when  he  attempts  to  carry  out  a  plan  to  which  his  govem- 
ioient  accords  only  a  half-hearted  support. 
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tlOCnUNE  OF   NATIONAL  DEFENSE. 

Transiation  from  " Etitre  VAlltmagnc  et  VAngletcrne"  by  Captain  P.  Sorb, 

French  Navy. 

'*  For  the  third  time  I  recall  the  principle  enunciated  by  President  Roose- 
velt. In  dealing  with  our  foreign  policies  and,  in  general,  with  the  alti- 
tude which  must  be  maintained  by  a  great  nation  in  the  world,  it  is  abso- 
lutely necessary  to  consider  first  the  army  and  the  navy. 

"  For  the  application  of  this  principle  it  is  indispensable  that  the  authority 
charged  with  the  control  of  our  foreign  policies  have  a  perfect  under- 
standing of  the  capacity  of  the  army  and  of  the  navy.  The  progress  of  our 
foreign  policy  must  be  governed  by  the  worth  of  our  naval  and  military 
resources.  We  are  not  free  to  choose  '  a  priori '  our  friends  and  ad- 
versaries on  the  day  when  these  compel  us  to  engage  in  war;  we  must  know 
if  these  are  such  as  to  assure  to  us  the  elements  of  success  or  defeat. 

"  It  is  not  at  the  moment  of  strained  diplomatic  relations  that  the  Presi- 
dent of  the  Council  and  the  Minister  of  Foreign  Affairs  should  call  on  the 
gcncral-in-chicf  and  on  the  commanders-in-chief  of  our  naval  forces  to 
ascertain  from  them  if  they  are  ready  to  act  in  the  event  of  such  and  such  a 
contingency.  In  a  methodical  and  continuous  manner  must  the  government 
he  kept  informed  of  the  exact  status  of  the  army  and  of  the  fleet,  since  these 
are  the  twu  essential  factors  to  be  considered  in  maintaining  our  foreign 
relations. 

"  The  necessity  is  therefore  evident  for  the  intimate  coordination  between 
the  directing  organs  of  foreign  relations  and  army  and  navy.  Confronted 
Ity  foreign  powers,  we  must  not  embark  on  new  ventures,  engage  in  new 
negotiations  without  having  I>eforehand  carefully  considered  all  the  mili- 
tary consequences  of  a  new  policy,  and  without  having  looked  carefully 
into  what  we  actually  shall  be  able  to  do.  cither  alone,  or  with  the  aid  of 
allied  forces.  If  the  projected  combination  will  lead  us  some  day  into 
armed  conflict,  the  Minister  of  Foreign  Affairs  must  consult  the  competent 
authorities  of  the  army  and  of  the  navy  in  order  that  they  may  examine  to- 
gether new  'concrete  cases'  which  they  may  be  led  to  consider,  after  which, 
he  can  arrive  at  a  decision  fully  cognizant  of  his  course  of  action. 

"  In  thus  dealing  with  this  matter  we  will  avoid  dangerous  combinations 
and  the  possibility  of  being  some  day  forced  to  the  dire  necessity  of  making 
concessions  and  of  taking  retrograde  steps  which  tend  to  lower  our  self 
respect,  and  be  detrimental  to  our  interests  and  to  our  standing  among  the 
nations  of  the  world.  But,  before  establishing  this  bond  between  the  dip- 
lomatic authorities  and  those  of  national  defense,  wc  must  first  assure  our- 
selves of  cooperation  between  the  last,  that  is  to  say,  between  the  army 
and  the  navy." 

Cbarles  a  Cot,'RT  Repincton. 
Miiitary  Correspondent  of  London  Times. 

**TnE  FOrNUATIONS  OF  REFORM."  P.    ifc. 

Every  one  will  agree  that  heads  of  departments  cannot  he  permitted  to 
wage  war  on  their  own  account,  even  with  the  aid  of  their  expert  advisers, 
without  reference  to  the  proceedings  of  their  colleagues.    There  must  be 
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a  point  of  union,  and  from  this  point  the  central  impulsion  must  derive 
and  ottcnd  downward  over  the  action  of  every  department  to  the  extreme 
confines  of  the  uttermost  possession  of  the  crown.  This  central  point  must 
be  the  Cabinet,  because  it  is  the  depository  of  power  in  a  constitutional 
monarchy.  The  advisory  council  of  the  Cabinet  in  affairs  relating  to  war 
is  the  Committee  of  Imperial  Defense.  This  is  the  Prime  Minister's  com- 
tniltec,  and  though  it  has  a  semi-permanent  composition,  he  calls  to  it  whom 
he  pleases,  many  or  few.  When  it  is  assembled  in  full  strength  it  is 
practically  a  committee  of  the  Cabinet  strengthened  by  expert  official 
advisers.  It  is  then  the  lineal  descendant  of  the  Secret  War  Council  over 
which  Pitt  rather  dominated  than  presided.  If  war  is  to  remain  an  act  of 
ffovcmmcnt  it  is  from  the  council-room  in  Whitehall  Gardens  that  all 
initiative  in  war  must  emanate,  and  by  this  committee  that  every  proceed- 
ing of  a  war  must  remain  controlled,  so  far  as  it  lies  in  tlie  power  of  one 
&ide  to  control  a  game  in  which  there  arc  two  players. 
The  committee  combines  knowledge  with  power,  but  owing  to  the  auto- 
atic  powers  which  strong  ministers  occasionally  arrogate  to  themselves, 
c  fact  will  not  necessarily  result  in  unity  of  direction  and  coordination 
f  all  effort  to  a  single  end  unless  steps  arc  taken  in  advance  to  secure 
esc  advantages.  It  is  better  that  we  should  regulate  in  advance,  and  in  a 
anncr  stereotype,  principles  for  the  direction  and  control  by  the  com- 
itlee  of  all  concerns  of  war  than  arrive  painfully  at  the  same  end . in  the 
dst  of  a  war  after  shedding  recalcitrant  ministers  and  upsetting,  as  in 
57,  the  entire  machincrj'  of  government.  W'c  therefore  require  that 
tJierc  should  be  embodied  in  a  state  paper  and  accepted  by  every  minister 
on  assuming  office,  the  principles  by  virtue  of  which  every  department  of 
government  shall  obey  without  question  or  delay  the  directions  of  the 
Defense  Committee  the  instant  war  is  imminent  or  occurs,  and  whereby 
the  centralized  control  of  events  shall  be  absolutely,  uninterruptedly,  and 
efficiently  maintained. 

No  one  would  desire  or  propose  that  the  committee  should  interfere  with 
the  administration  of  army  or  navy,  should  concern  itself  with  the  opera- 
rtns  of  armies  or  fleets,  or  should  attempt  to  diminish  by  one  iota  the 
itiative  and  independence  of  commanders.  Pitt  never  attempted  to  do 
at.  What  Pitt  did,  and  what  the  committee  must  do.  is  to  define  clearly 
e  objects  in  view,  to  secure  the  provision  of  forces  adequate  for  the 
purpose,  and  then  to  leave  to  commanders  unfettered  liberty  of  action 
within  the  limits  of  their  particular  missions,  and  to  departments  the 
express  duty  of  supporting  these  commanders  with  all  the  resources  at 
their  disposal. 

Even  if  the  general  plan  of  the  campaign  established  by  the  Defense 
Committee  is  not  exactly  brilliant,  it  is  better  for  the  country  to  pursue 
an  ordinary*  plan  with  unanimity  and  vigor  than  to  allow  dispersion  of 
effort  and  war  by  fits  and  starts  which  would  infallibly  result  from  warfare 
by  departments.  If  the  army  has  its  plans,'the  navy  its  plans,  and  other 
departments  their  several  and  separate  objectives,  nothing  but  confusion  and 
disaster  can  be  expected.  If  the  navy  suddenly  asks  for  20,000  troops  before 
the  army  is  mobilized,  or  the  army  for  convoy  which  cannot  be  provided, 
we  should  soon  be  in  a  parlous  plight.    It  is  imperative  that  every  initiative 
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in  the  largest  sense  shouM  come  from  the  committee,  which  can  alone  be  in 
a  position  to  maintain  a  clear,  impartial,  and  uninterrupted  view  of  the 
whole  world-wide  theater  of  a  war 

Many  other  departments  besides  the  Admiralty  and  the  War  Office  will 
be  concerned  in  a  ^cat  war,  notably  the  Exchequer,  the  Foreign,  Colonial. 
and  Indian  offices,  and  the  Board  of  Trade.  The  mission  of  each  one  of 
these  departments  should  be  dcfmed  in  advance  to  meet  the  case  of  at  least 
one  great  war,  which  may  not  prove  to  be  a  remote  contingency.  The  work 
of  one  of  these  departments — namely,  the  Foreign  Office — is  distinct  from 
that  of  others,  since  it  ii  more  by  preparation  of  the  ground  before  war 
breaks  out  than  by  activity  afterwards  that  it  can,  as  a  nile.  render  the 
greatest  services. 

Bismarck. 
tbe  max  anu  th£  statesman. 

n. 

If  the  theor>'  which  the  staff  urged  against  me,  and  which  is  said  to  be 
taught  as  part  of  military  science,  can  be  expressed  by  saying  that  the 
Minister  of  Foreign  Affairs  comes  again  to  the  fore  only  when  the  com- 
manders of  the  army  fmd  that  the  time  has  arrived  for  closing  the  temple 
of  Janus,  surely  the  double  face  of  Janus  conveys  the  warning  that  the 
government  of  a  state  engaged  in  war  must  look  in  more  directions  than 
towards  the  scene  of  the  struggle  only.  The  task  of  the  commanders  of  the 
army  is  to  annihilate  the  hostile  forces;  the  object  of  war  is  to  conquer 
peace  under  conditions  which  arc  conformable  to  the  policy  pursued  by  the 
slate.  To  fix  and  limit  the  objects  to  be  attained  by  the  war,  and  to  advise 
the  monarch  in  respect  to  them  is  and  remains  during  the  war  just  as  before 
ii  a  political  function,  and  the  manner  in  which  these  questions  arc  solved 
cannot  be  without  influence  on  the  method  of  conducting  the  war.  The 
ways  and  means  of  the  latter  will  always  depend  upon  whether  the  result 
finally  obtained  is  the  one  desired,  or  more  or  less:  whether  cessions  of 
territory  are  to  be  dem.tnded  or  forborne,  and  whether  temporary  ocaipa- 
tion  is  required,  and  for  how  long. 

Still  more  difficuh  in  the  same  line  is  it  to  judge  whether  and  with  what 
motives  other  powers  might  be  inclined  to  assist  the  adversary,  in  the  first 
instance  diplomatically,  and  eventually  by  armed  force;  what  prospect  the 
representatives  of  such  a  combination  have  of  obtaining  their  object  in 
foreign  courts:  how  the  parties  would  group  themselves  if  it  came  to  con- 
ferences or  to  a  congress:  and  whether  there  is  danger  of  further  wars 
l>eing  developed  from  the  intervention  of  neutrals.  Hut  above  all  is  the 
difhculty  of  decidmg  when  the  right  moment  has  come  for  introducing 
the  transition  from  war  to  peace;  for  this  purpose  arc  needed  knowledge 
of  the  European  conditions,  ithick  is  not  apt  to  be  familiar  to  the  Military 
etement,  and  information  which  tannot  be  accessible  to  it.  The  negotiations 
at  Nikolftburg  in  iWVS  shnw  that  the  qnestions  of  war  or  peace  alwayt 
belong,  even  in  war.  to  the  re«.ponsihle  political  minister,  and  cannot  he 
decided  by  the  technical  milttar}-  leadcrA.  But  the  minister  concerned  caa 
[only  give  (he  king  expert  advice,  ii  he  possesses  a  knowledge  of  the  actual 

fsition  at  any  moment  and  of  the  views  of  those  who  conduct  the  war. 
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{London  Times,  January  ii,  1912.) 

The  Navai.  War  Staff. 

development  of  tue  scheme.    evolutiok  not  revolution. 

(By  our  Correspondent  for  Naval  Affairs.) 

Not  the  least  of  the  merits — which  have  been  generally  acknowledged^- 
oi  the  scheme  for  the  constitution  of  a  War  Staff  for  the  navy  promulgated 
on  Monday  by  ^[r.  Winston  OinrchiU  is  that  it  is  essentially  an  evolution 
and  not  a  revolution.  It  leaves  unimpaired  the  powers,  statutory  and  pre- 
scriptive, of  the  Board  of  Admiralty,  and  it  seeks  to  provide  it  with  a  well- 
organized  thinking  department  by  development  and  not  by  reconstruction. 
The  Admiralty  is  one  of  the  oldest  institutions  of  the  stale.  It  has  a  long 
and  eventful  history — a  history  which  goes  much  further  back  than  that  of 
any  of  the  instruments  which  authorize  without  exhaustively  ddiniiig.  and 
thereby  circumscribing,  the  due  exercise  of  its  vcr>*  multifarious  functions, 
and  the  dominant  fact  in  this  history  is  that,  in  spite  of  many  and  Rrievous 
shortcomings,  it  has  conducted  naval  war  in  the  past  with  unexampled 
success.  "  The  more  I  have  investigated  tht-  matter,"  said  Sir  James 
Graliam  in  1861.  "  the  more  I  am  satisfied  that,  like  the  Cummou  Law  in 
aid  of  the  Statute  Law,  the  power  exercised  by  the  Board  of  Admiralty  and 
the  different  members  of  it  rests  more  upon  usage  than  upon  the  Patents, 
uninterrupted  usage  from  a  very  early  period."  To  such  an  institution',  so 
immemorial  and  withal  so  flexible  in  its  usages,  so  illustrious  in  its 
achievements,  the  method  of  development  is  manifestly  more  appropriate 
than  that  of  reconstruction.  A  War  Staff  for  the  navy  should,  therefore, 
be  a  new  organ,  spontaneously  evolved  from  within  rather  than  something 
imported  and  grafted  on  from  without.  1  would  define  it  as  a  necessary 
extension  of  the  mind  of  the  Board,  and  especially  of  the  First  Sea  I^rd. 


TUE  FI85T  SEA  LORD  AND  THE   STAFF. 

By  the  Order  in  Council  of  August  10,  1904.  the  several  Sea  Lords  were 
"to  be  responsible  to  the  First  Lord  of  the  Admiralty  for  the  administration 
of  so  much  of  the  general  business  connected  with  His  Majesty's  Nnvy  and 
with  the  movement  and  condition  of  His  Majecty's  Fleet  and  with  the 
personnel  of  that  ficct  as  shall  he  assigned  to  them  or  each  of  them  from 
time  to  lime  by  the  First  I-nrd."  Lender  this  Order  in  Council  a  scheme 
for  the  distribution  of  business  was  promulgated  by  the  then  First  Lord. 
Lord  Sclbornc,  on  October  20,  1904.  The  business  assigned  to  the  First 
Sea  Lord  by  this  instrument  was  in  general  terms  "organization  for  war 
and  distribution  of  the  fleet."  More  specifically  this  business  was  dis- 
tributed under  three  heads — "  i.  Preparation  for  war:  AH  large  questions 
of  naval  policy  and  marine  warfare — to  advise,  2.  The  fighting  and  sea- 
going efficiency  of  the  fleet,  its  organization  and  mobilization;  the  distri- 
bution and  movements  of  all  ships  in  commission  or  in  fleet  reserve.  3,  The 
control  of  the  Jntelligence,  Hydrographical,  and  Naval  Ordnance  Depart- 
ments" Having  regard  to  the  executive,  as  apart  from  the  administrative 
functions  here  assigned  to  the  First  Sea  Lord,  il  is  plain  that,  as  Mr. 
Churchill  points  out  in  his  memorandum,  that  officer  "occupies  for  certain 
purposes,  especially  the  daily  distribution  of  the  fleet,  on  which  the  safety 
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of  the  countrj'  depends,  the  position  of  the  commander-in-chief  of  tlie 
navy,  with  the  First  Lord  immediately  over  him  as  the  delegate  of  the 
crown  in  exercising  supreme  executive  power."  Now.  inasmuch  as  every 
commander-in-chief  afloat  is  provided  with  a  staff  charged  with  the  duty  of 
working  out  in  detail  his  orders  and  plans,  and  with  the  clerical  formula- 
tion of  his  orders  necessary  to  give  them  due  executive  effect,  it  follows 
by  parity,  not  to  say  by  cumulation,  of  reasoning  that  in  so  far  as  the  First 
l-ord  is  a  commander-in-chief,  he  must  have  a  similar  staff,  more  highly 
organized  in  its  structure  and  more  extensive  in  the  scope  of  its  operations 
if  he  is  efficiently  to  discharge  the  supremely  responsible  duties  imposed 
upon  him — and  this  all  the  more  because  in  addition  to  the  executive  duties 
of  the  commander-in-chief  he  is  also  charged  with  administrative  duties 
of  great  momi-nt  and  pressure.  The  same  reasoning  points  with  equal 
cogency  to  the  necessity  of  providing  him  with  a  chief  of  the  staff  whose 
special  duty  it  must  be  to  coordinate  and  bring  to  a  focus  all  the  business 
of  the  staff  for  his  final  consideration  and  decision. 


I 


THK    INTEUJCENCE    DEPARTMENT   AND    ITS    EVOLUTIOW. 

All  this  has  long  been  recognized  in  a  certain  sense,  and  the  Intelligence 
Department,  first  established  more  than  20  years  ago  and  subdivided  more 
than  two  years  ago  into  an  Intelligence  Department  proper  and  a  Mobiliza- 
tioii  Department,  was  the  first  embodiment  at  the  Admiralty  of  the  idea  of  a 
War  Staff.  In  an  inchoate  form  the  Intelligence  Department  became  the 
staff  of  the  First  Sea  Lord  and  its  director  was  his  chief  of  the  staff.  But 
with  the  progressive  increase  of  the  fleet  the  business  of  collecting  war  in- 
formation, of  preparing  war  plans,  and  of  formulating  war  arrangements 
has  grown  far  beyond  the  capacity  of  a  single  officer  directing  a  single 
department  to  transact  with  due  efficiency  and  despatch.  What  has  been 
done  now  is  to  add  another  division  of  supreme  and  almost  incalculable, 
importance,  the  0(>eration  Division,  to  the  two  divisions  of  Intelligence  and 
Mobihzaiion  already  existing;  and  since  the  business  of  these  three  divi- 
sions is  all  intimately  and  organically  correlated  and  the  directors  of  each 
are  to  be  coequal  in  rank  and  authority,  the  analogy  of  sea  command  is 
again  to  he  called  in  aid,  and  a  chief  of  the  staff  is  appointed  to  collect 
into  a  single  strand  all  the  threads  of  business  issuing  from  the  several 
divisions. 

THE  OrCKATIONS  DIVISION. 

The  separate  constitution  of  the  Operations  Division  may  well  be  re- 
garded as  the  crowning  of  tlie  whole  edifice.  In  the  due  coordination  of 
war  information,  war  plans,  and  war  arrangements,  the  whole  art  of  war 
may  be  said  to  consist.  The  information  must  be  the  most  accurate  and 
exhaustive  that  intelligence  and  industry  trained  in  its  pursuit  can  obtain; 
the  plans  must  be  the  most  sagacious  that  the  highest  and  most  instructed 
strategic  insight  can  devise;  the  arrangement  must  be  the  best  that  can  be 
made  for  the  effective  prosecution  of  the  plans  so  devised.  Of  these  the 
plans  arc  by  far  the  most  important,  and  require  the  largest  measure  of 
trained  intelligence  for  their  preparation.    At  the  same  lime,  it  is  necessary 
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tc  give  due  heed  to  a  passage  in  Xfr.  Churchill's  memorandum  whicK  has 
no(  as  yet  received  much  atlenlion : 

'Although  the  methodical  treatment  of  the  vast  number  of  subjects  to 
dealt  with  by  the  staff  requires  ihat  there  should  be  divisions  and  sub- 
ivisions.  yet  it  is  imperative  that  these  should  never  be  permitted  to  de- 
velop into  "watertight"  compartments.  It  will  he  found  that  there  is  so 
much  overlapping  between  divisions  that  a  constant,  free  and  informal  inter- 
course between  them  is  indispensable.  To  promote  this  the  chief  of  the  staff 
will  be  enjoined  to  hold  frequent  meetings  to  be  called  'staff  meetings/ 
with  the  heads  of  the  three  divisions,  and  each  of  the  directors  will  be 
Icepl  fully  acquainted  with  the  work  of  their  two  colleagues.  Each  one  of 
the  directors  will  he  ready  at  any  moment  to  act  for  the  chief  of  the  staff 
in  the  latter's  absence  from  whatever  cause." 

This  is  perhaps  the  explanation  of  the  otherwise  rather  questionable  pro- 
vision thai  "  the  chief  of  the  staff  will  not  he  the  sole  channel  of  communi- 
cation between  the  First  Sea  I-ord  and  the  staff;  and  the  First  Lord  and  the 
First  Sea  Lord  will,  whenever  convenient,  consult  the  directors  of  the 
various  rfivisions  or  other  oflicers  if  required "  Some  misgiving  has 
already  been  expressed  by  the  Times  in  regard  to  the  working  of  this 
provision.  If  the  Admiralty  were  not  a  department  sui  generis,  instinct 
with  that  spirit  of  give-and-take  and  mutual  cooperation  which  is  needed 
ti>  the  sea  service,  I  should  share  thai  mistnving.  But  in  Admiralty  adminis- 
tration the  spirit  is  evcr\thing,  while  the  letter  counts  for  very  little  in 
comparison  and  I  am  contident  that  in  this  case,  too.  the  spirit  will  prevail 
over  the  letter,  more  especially  as,  like  the  sea  itself,  the  staff  is  to  be 
"all  one." 

ADWrRALTY   AND    WAK   OFFICE. 

"It  is  necessary/'  said  Mr.  Churchill,  "that  there  should  be  a  close  and 
whole-hearted  cooperation  between  the  War  Staff  at  the  Admiralty  and  the 
Genera!  Staff  of  the  army."  That  might  be  regarded  as  a  self-evident 
proposition,  were  it  not  notoriously  the  fact  that  the  relations  between  the 
Admiralty  and  War  Office  have  often  been  of  that  "  watertight  compart- 
ment"  character  which  ^fr  Churchill  so  justly  deprecates  in  respect  of  the 
several  divisions  of  the  Naval  War  Staff.  There  are  many  problems  of 
war  which  concern  the  navy  and  army  in  common;  indeed,  it  might  almost 
be  said  that  there  arc  not  very  many  which  directly  or  indirectly  do  not. 
Vet  it  is  also  notorious  that  the  solutions  of  these  problems  which  have 
commended  themselves  to  the  Admiralty  have  often  proved  very  far  from 
acceptable  to  the  War  Office.  How  far  a  closer  and  more  whole-hearted  co- 
operation between  the  staffs  of  these  two  dtpartmenls  may  tend  to  resolve 
these  antinomies  in  the  future  experience  alone  can  determine.  It  may  be 
conjectured  that  when  staff  meets  staff  then  indeed  will  come  the  tug  of 
war;  and  for  the  reconciliation  of  those  fundamental  divergences  which, 
as  Mr.  Balfour  pointed  out  in  iyo5,  have  existed  almost  from  time  im- 
memorial between  different  schools  of  naval  and  military  thought,  we  may, 
perhaps,  look  as  Lord  Haldane  seems  to  look,  to  another  and  higher 
authority  than  any  which  resides  either  in  the  War  Office  or  in  the 
Admiralty.    Speaking  at  Edinburgh  on  Monday,  Lord  Haldane  said : 
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"The  Navy  had  now  got,  like  ihc  Army,  a  General  Staff.  Tlie  Navy  and 
the  Army  were  now  going  to  cooperate  in  this  problem  of  defense  in  a 
fashion  they  never  did  before.  They  had  now  got  the  two  brains  of  the  tn'o 
Services  thinking  out  these  war  plans  ....  thinking  out  the  great  coordi- 
nation of  the  Army  and  the  Navy.  These  two  siafTs  liad  above  them  a  yet 
more  General  Staff  in  the  Defense  Committee." 

It  is  in  this  direction  that  almost  certainly  lies  the  true  solution  of  the 
problem  whicli  some  people  thought  niifiht  be  solved  by  the  appointment  of 
a  Minister  of  Defense  supreme  over  both  War  Office  and  Admiralty.  Thr 
only  possible  Minister  of  Defense  of  this  character  in  this  country  is  the 
Prime  Minister,  who  is,  by  the  prescriptions  and  usages  of  the  Constitu- 
tion, supreme  over  all  departments  in  respect  of  all  high  matters  of  policy. 
The  Committee  of  Imperial  Defense  is  the  General  Staff  of  the  Prime 
Minister  in  his  capacity  as  the  ultimate  Minister  of  Defense — an  extension 
of  his  mind  in  so  far  as  it  is  applied  to  the  higher  problems  of  defense.  H 
the  Admiralty  and  the  War  Office  differ  and  cannot  be  brought  into  agree- 
ment by  the  agency  of  their  respective  staflFs  their  differences  must  be 
brought  to  the  Prime  Minister  and  finally  decided  by  him  in  the  light  of 
exhaustive  discussion  at  the  Commiltee  of  Imperial  Defense.  The  creation 
of  the  War  Staff  at  the  Admiralty  will  enable  the  two  departments  to  meet 
on  equal  terms  in  their  joint  deliberations.  But  it  will  not  necessarily 
establish  harmony  between  them,  since  each  is  coequal  with  the  other  in  his 
own  sphere  of  activity.  Iliat  can  only  be  done  in  the  last  resort  by  the 
agency  and  procedure  just  indicated. 

TRAINING  POR  THE  WAR   ST.\FF. 

Tt  is  significant  of  much  that  the  creation  of  a  War  Staff  for  the  Navy 
and  the  enitrgcncc  of  an  Operations  Division  as  an  organic  clement  in  its 
evolution  should  synchronize  with  a  recognition  by  the  Admiralty  of  the 
urgent  need  for  a  special  course  of  training  for  the  officers  who  arc  to 
senc  on  the  War  Staff  of  the  future.  Hitherto  Staff  officers  in  the  Navy 
have  had  to  learn  their  duties  according  to  the  method  prescribed  by  Mr. 
Squeers,  namely,  by  doing  them.  Henceforth  they  will  first  be  taught  how 
to  do  them.  Mr.  Churcliill  enunciates  two  most  excellent  principles  which 
are  to  be  regarded  as  paramount  in  the  constitution  of  the  Staff  College — 
for  so  we  may  call  it  though  it  is  not  so  designated  in  the  memorandum, 
being  there  rather  regarded  as  an  internal  development  of  the  already  exist- 
ing War  College — now  to  be  provided  for  the  na\'>*.  First  the  personnel 
of  the  War  Staff  ....  will  consist  of  naval  officers  fresh  from  the  sea  and 
returning  to  the  sea  fairly  fretiuently."  That  is  a  condition  quite  indis- 
pensable to  the  efficiency  of  such  a  service  as  the  navy.  The  higher  leading 
in  naval  war  must  never  be  divorced  from  direct  and  frequent  contact 
with  the  sea. 

Secondly,  nothing  in  the  constitution  of  the  staff  will  be  designed  to  arrest 
the  free  play  of  professional  opinion  in  all  its  members  from  lop  to  lioltom. 
Fresh  ideas,  new  suggestions  bred  by  independent  study  and  reflection  may 
find  their  proper  expression  in  all  ranks.  Disciplined  cooperation  in  work- 
ing out  schemes  which  have  been  prcscril>ed   wil!  not  exclude  reasoned 
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criticism  and  original  conceptions,  the  central  objects  being  to  form  at  once 
a  convenient  and  ilexibie  machine  for  the  elaboration  of  plans  and  a  school 
of  sound  and  progressive  thought  on  naval  science. 

All  this  is  quite  admirable.  The  Staff  College  and  War  Staff  emerging 
from  it  must  never  be  a  school  of  unchanging  dogma.  It  must  be  an  agency 
for  the  cultivation  and  dissemination  of  living  and  progressive  thought. 
It  is  to  think  and  not  to  act.  It  will  in  no  way  control  or  fetter  the  mind  of 
the  First  Sea  Lord  and  others,  who  are  to  act,  it  may  be,  on  its  inspiration, 
but  on  their  own  sole  responsibility ;  but  it  will  inform  it  and  thereby  fortify 
its  executive  decisions  with  all  the  authority  to  be  derived  from  sustained 
thought  based  ui>on  exhaustive  information.  It  must  never  be  allowed  to 
usurp  any  of  the  functions  and  responsibilities  proper  to  the  Board  of 
Admiralty  or  to  any  of  its  members.  But  there  can  be  little  doubt  that  in 
course  of  time  its  influence,  direct  and  indirect,  will  prove  to  be  the  little 
leaven  that  leaveneth  the  whole  lump.  After  all,  the  brain  is  the  directing 
member  of  the  organism. 
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THE  RELATIVE  IMPORTANCE  OF  TURRET  AND 
TELESCOPE  SIGHT. 

By  Rear- Admiral  Bradley  A.  Fiske,  U.  S.  Navy. 


The  value  of  the  turret  is  recognized.  The  victory  of  the 
Monitor  over  the  Merrimac  was  so  opportune  and  dramatic,  and 
its  results  were  so  evident,  important  and  immediate,  that  the 
turret  was  at  once  proclaimed,  by  all  the  world,  to  be  one  of  the 
greatest  inventions  of  the  age. 

The  telescope  sight,  on  the  other  hand,  made  its  obscure  little 
debut  on  a  small  gun-boat,  way  up  in  Bering  Sea ;  its  value  was 
not  realized  for  ten  years ;  and  it  grew  so  slowly  into  use  that  it 
came  gradually  to  be  regarded  as  a  "  matter  of  course."  Though 
adopted  now  by  everj'  civilized  navy  in  the  world,  it  has  never- 
theless received  no  individual  recognition ;  and  yet  there  are  some 
who  think  that  it  is  a  more  important  factor  in  naval  warfare  than 
the  turret. 

To  compare  the  relative  values  of  the  turret  and  the  telescope 
sight,  let  us  imagine  two  ships,  A  and  B,  meeting  on  the  ocean 
and  fighting;  A  having  open  sights  and  turrets,  and  B  having 
telescope  sights  and  no  turrets,  B's  guns  being  arranged  in  broad- 
side. 

Which  ship  would  whip? 

A  would  be  able  to  fire,  say,  ten  guns  on  a  broadside,  and  B  only 
fivt^.  As  to  firing  ahead  or  astern,  B's  gfuns  would  probably  be 
disposed  according  to  the  old-time  plan,  with  the  forward  and  the 
after  guns  on  two  different  decks,  so  that  she  would  be  able  to 
fire  four  guns  ahead  and  four  astern,  the  same  as  A. 

Of  course,  the  proper  tactical  utilization  of  greater  accuracy 
of  gun  fire  would  dictate  that  B  should  keep  at  a  very  long  range 
and  not  present  a  long  target  laterally,  so  that  B  should  keep  A  on 
his  bow  or  quarter  as  far  as  practicable.  But  in  order  to  make 
our  comparison  applicable  to  a  fleet  action,  we  have  to  assume  that 
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both  ships  turn  their  broadsides  to  each  other,  and  engage  at  some 
moderate  distance,  say  lo.ooo  yards.  In  this  case,  A  could  fire 
twice  as  many  guns  per  minute  as  B;  so  that,  if  the  accuracy  were 
the  same  in  the  two  ships,  A  would  probably  hit  B  twice  as  often 
as  B  would  hit  ,'/. 

But  the  accuracy  would  not  be  the  same.  It  is  impossible  to 
slate  exactly  what  the  ratio  of  accuracy  would  be ;  but  it  certainly 
would  not  be  unfair  to  the  open  sight,  if  we  accepted  the  same 
ratio  as  characterized  the  performance  of  the  two  sights  on  the 
only  occasion  when  their  value  could  be  compared  under  identical 
conditions.  This  was  the  first  ti:ne  the  telescope  sight  was  ever 
tried.  It  was  on  l>oard  the  Yorktown  at  Unalaska,  on  September 
12,  1892.     A  diag^ram  of  the  firing  is  here  shown. 

If  anyone  will  lake  the  trouble  to  measure  oflf  the  vertical  de- 
viations of  the  two  series  of  shots,  he  will  find  that  the  mean 
vertical  deviation  of  the  shots  fired  with  the  open  sight  was  6.54 
feet,  and  with  the  telescope  sight  2.25  feet,  the  ratio  being  as 
2.91  to  I.  This  is  on  the  supposition  that  the  five  shots  fired  with 
the  open  sight,  and  which  could  not  he  plotted  on  the  diagram 
(which  extends  15.75  ^^^^  above  the  mean  point  of  impact),  had 
a  mean  vertical  deviation  of  15.75  feet.  If  he  will  also  measure 
the  mean  lateral  deviations  of  both  series  of  shots,  he  will  find 
that  they  are  8.90  feet  and  2.75  feet  respectively,  the  ratio  being 
as  3.23  to  1. 

It  is  not  here  claimed  that  the  shots  were  plotted  with  mathe- 
matical accuracy,  but  that  they  were  plotted  with  a  sufficient 
approximation  to  accuracy  to  form  a  fair  basis  of  comparison, 
and  as  accurately  as  the  appliances  of  that  day  pcrmiUed,  The 
fact  that  the  fourth  shot  brought  down  the  target  in  a  mass  on  the 
raft,  and  that  the  target  was  found  to  have  three  holes  in  it  when 
examined,  indicates  that  the  shots  fired  with  the  telescope  sight 
are  quite  accurately  plotted. 

The  fact  that  the  last  shot,  fired  with  the  telescope  sight  (Na 
23),  was  fired  at  the  vague  mass  of  wreckage,  and  therefore  ought 
not  to  be  counted,  is  here  ignored. 

Certainly  it  could  not  be  objected  with  reason  that  the  ratio, 
2.91  to  1,  is  unjust  to  the  open  sight.  The  great  accuracy  of 
naval  gunnery  to-day,  as  compared  with  its  accuracy  before  the 
invention  of  the  naval  telescope  sight,  indicates  a  much  larger 
ratio  than  2.01  to  1 ;  and  this  larger  ratio  cannot  be  due  to  im- 
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proved  methods  of  drill  and  training,  or  to  the  effect  of  spotting 
and  fire  control ;  because,  while  these  things  increase  the  rapidity 
and  the  effectiveness  of  the  fire  of  a  group  of  gnus,  they  do  not 
and  cannot  increase  the  accuracy  of  the  fire  of  any  individual  gun 
beyond  its  own  inherent  accuracy.  They  simply  utilize  that 
accuracy. 

Suppose  A  and  B  approach  to  a  distance  of  10,000  yards  and 
begin  to  fire.  It  is  clear  thai  the  vertical  target  presented  by  each 
ship  would  be  about  30  feet,  and  the  mean  vertical  deviations  of 
A  and  B  about  49.5  and  17.03  feet  respectively  ;  so  that,  referring 
to  page  129  of  Alger's  Exterior  Ballistics,  we  see  that  the  respec- 
tive probabilities  of  hitting,  in  the  case  of  each  gun  in  the  re- 
spective ships,  would  be  in  the  ratio  of  about  2.71  to  1  in  favor 
of  B,  supposing  both  ships  to  have  Iheir  mean  points  of  impact 
on  the  centers  of  their  respective  targets,  a  supposition  not  unjust 
to  the  open  sight. 

The  veritical  deviations,  49.5  and  17.03  feet  mentioned  above, 
arc  based  on  the  assumption  that  if  the  deviations  with  the  open 
sight  and  the  telescope  sight  were  6.54  feet  and  2.25  feet  re- 
spectively at  1320  yards,  both  deviations  would  be  increased  in 
the  ratio  ioaoo/1320  at  10,000  yards.  But  both  would  really  be 
increased  more  than  this,  because  not  only  does  the  deviation,  with 
a  clear  target,  increase  as  the  range,  but  the  target  becomes  dim- 
mer, thereby  causing  increase  of  deviation ;  and  this  increase  of 
deviation  would  be  greater  with  the  open  sight  than  with  the 
telescope  sight,  for  the  reason  that  the  telescope  clears  up  the 
target  and  gives  a  definite  point  of  aim. 

The  figures  49.5  and  17.03,  therefore,  are  not  unfair  to  the 
open  sight,  but  the  reverse. 

By  reason  of  the  great  lateral  targets  presented  by  the  ships 
relatively  to  the  mean  lateral  deviations  of  the  gims.  the  superior 
lateral  accuracy  due  to  the  telescope  sight  would  have  little 
weight,  and  it  is  therefore  ignored  here. 

It  is  impossible  to  reason  out  which  ship  would  begin  to  fire 
first.  So  it  must  be  assumed  that  ihey  would  begin  at  the  same 
time. 

B.  of  course,  would  use  salvo  firing.  Whether  .-/  would  or 
would  not  use  salvo  firing,  it  is  impossible  to  say ;  but  it  is  safe  to 
say  that  he  would  do  better  by  not  attempting  it.  Previous  to 
the  introduction  of  the  naval  telescope  sight,  salvo  firing  with  open 
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gun  sights  had  been  found  extremely  inaccurate  and  was  only 
used  at  vcn*  short  ranges.  Some  ships,  especially  in  the  British 
Navy,  were  fitted  for  salvo  firing,  but  by  electricity  and  from  a 
"  directing  station,"  where  the  officer  who  fired  the  battery,  used 
a  telescope  for  sighting. 

It  seems  sure  that  A's  fire  per  gun  would  not  be  so  rapid  as  B's. 
B  could  fire  her  five  broadside  guns  in  salvo  once  in  30  seconds. 
But  with  the  open  sight,  where  the  main  difficulty  was  in  getting 
the  pupil  of  the  eye  exactly  on  the  line  joining  front  and  rear 
sights  at  the  same  time  the  line  of  sight  was  on  the  target,  a 
**  gun-captain  "  had  frequently  to  wait  a  long  time  after  his  gun 
was  loaded  before  he  could  get  "  a  good  sight"  It  must  be  re- 
membered that  it  was  necessary  for  him  to  have  his  pupil  on  the 
line  of  sight  not  only  in  the  vertical  plane,  but  also  in  the  hori- 
zontal plane;  and  that  if  he  lost  his  chance  at  the  end  of  one  roll 
he  Avould  have  to  wait  until  another  roll  came  along.  Besides 
this,  A's  firing  would  undoubtedly  be  handicapped  by  the  smoke 
of  one  gtm  interfering  with  another  gun,  and,  in  the  case  of  any 
single  turret,  by  the  fact  that  one  gun  would  have  to  wait  until  the 
jar  caused  by  the  other  gun  had  subsided. 

Bearing  in  mind  the  fact  that  the  firing  on  board  the  Yorktown 
was  done  at  anchor  in  smooth  water  and  at  an  anchored  target, 
when  it  was  comparatively  easy  to  keep  the  pupil  of  the  eye  on  the 
line  of  sight,  so  that  the  conditions  were  much  more  favorable 
to  the  open  sight,  as  compared  with  the  telescope  sight,  than 
would  obtain  under  ordinary  conditions  on  board  a  ship  under 
way  at  sea,  firing  at  a  moving  target,  it  would  seem  that,  in 
order  to  attain  the  relative  accuracy  of  fire  between  A  and  B, 
which  was  found  on  board  the  Yorktown,  the  rate  of  fire  per 
gun  of  A  would  have  to  be  extremely  deliberate;  certainly  not 
greater  than  one  shot  per  gun  per  minute,  about  one  half  of  that 
of  Bs  guns.  That  is,  the  nvunber  of  guns  fired  per  minute  on 
board  the  two  ships  would  be  about  the  same. 

This  means  that  the  hits  per  gun  per  minute  vauld  l>e  as  2.71 
to  I,  in  favor  of  B,  supposing  that  both  ships  got  their  mean  points 
of  impact  on  their  respective  tat^ets  at  the  same  instant,  and 
supposing  also  that  there  is  no  cumulative  effect  in  an  '*  initial 
advantage." 

But  they  would  not  get  on  their  targets  at  the  same  instant  and 
there  is  a  cumulative  effect  in  the  *'  initial  advantage." 
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B's  spotter,  after  one  or  two  ranging  shots,  would  probably 
straddle  the  target  with  his  first  or  second  salvo,  aiid  in  about  a 
minute  after  the  first  ranging  shot  would  begin  to  laud  25%  of 
hits  on  A;  that  it,  23^-12  inch  shots  per  minute. 

It  is  highly  improbable  that  A  could  get  his  mean  point  on  B 
by  this  time.  His  task  would  be  extremely  difficult.  Not  only 
would  he  have  a  large  dispersion  in  range  to  deal  with,  but,  as  the 
projectiles  would  not  fall  into  the  water  together  but  separately, 
and  at  irregular  intervals  of  time,  his  calculations  as  to  how 
much  to  raise  or  lower  would  be  complicated  by  the  necessity  of 
remembering  how  the  various  shots  fired  with  a  certain  sight  bar 
range  had  fallen ;  and  it  would  be  practically  impossible  to  even 
ascertain  this  after  he  had  raised  or  lowered  once,  because  he 
ould  not  know  whether  the  last  shots  had  been  fired  with  the 

t  range  he  sent  down,  or  the  previous  one.  His  difficulties 
ould  be  increased  too — compared  with  those  of  B's  spotter— 
by  the  larger  lateral  dispersion. 

All  these  difficulties  would  increase  after  B  began  to  liit ;  antl 
then  the  people  in  the  turrets,  conning  tower  and  elsewhere  would 
begin  to  have  their  troubles.  These  troubles  would  increase,  and 
would  cause  confuston,  and  would  progressively  augment  B's 
initial  advantage ;  so  that  it  is  possible  that  A  might  be  defeated 
without  ever  getting  his  mean  point  of  impact  on  B  at  all. 

But  let  it  be  imagined  that  both  ships  get  on  their  targets  at 
the  same  instant,  and  that  B's  o^nly  advantage  is  the  relative 
probability  in  h.  p.  g.  p.  m.    of  2.71  to  !  in  B's  favor. 

The  only  advantage  w^hich  A  would  have  to  oppose  to  this 
offensive  advantage  would  be  the  defensive  advantage  due  to  the 
superior  protection  given  by  her  turrets ;  and  this  would  simply 
be  due  to  the  fact  that  the  ports  through  which  B's  gun  would 
have  to  fire,  in  order  that  the  guns  might  have  a  sufficient  train, 
would  be  much  wider  than  the  ports  in  A's  turrets.  But  the 
width  of  B's  ports  peqiendicular  to  the  line  of  fire  would  not  be 
greater  than  the  inside  diameter  of  A's  turrets;  that  is,  about 
three  times  the  width  of  A's  ports;  and  the  lateral  target  of  even 
a  whole  turret  is  so  smallf  relatively  to  the  mean  lateral  deviation 
of  the  gun,  that  the  superior  probability  of  hitting  laterally  at- 
tained with  the  telescope  sight  (ratio  about  3.1 1  to  i,  assuming 
the  data  of  trial  on  board  Yorktozifn)  would  have  to  be  taken 
into  account ;  so  that  the  probability  of  hitting  a  turret  or  any- 
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thing  of  similar  dimensions  would  be,  not  as  j.71  to  i,  but  as  2.71 
X  3. 1 1  to  1,  equal  to  8.43  to  i,  in  favor  of  D. 

Therefore,  the  greater  width  of  B's  gun  ports  would  be  more 
than  counterbalanced  by  the  greater  probability  that  A*s  ports, 
or  the  guns  in  them,  would  be  hit ;  and  the  probability  of  a  shot 
entering  a  port  or  striking  a  gxm  would  be  about  as  8.43  to  3  in 
favor  of  B, 

The  probability  of  striking  a  gun  would,  of  course,  be  about 
8.43  to  I,  in  favor  of  B. 

It  will  be  noted  that  no  account  is  taken  here  of  the  fact  that 
the  turret  itself,  or  the  armor  in  front  of  and  over  the  broadside 
gun,  is  not  really  invulnerable;  and  that,  even  if  it  were,  the 
shock  of  receiving  a  12"  shell  would  be  very  detrimental  lo  the 
personnel  and  material  behind. 

There  would  still  remain,  therefore,  the  original  probability  of 
2.71  to  I  in  favor  of  B,  an  advantage  nearly  equal  to  the  advantage 
that  three  sister  ships  would  have  over  one  other  sister  ship. 

Of  course,  the  ratio  of  probabilities  would  really  be  much 
greater  than  this,  but  to  a  degree  that  eludes  computation.  This 
ratio  of  2.71  to  i  takes  account  merely  of  the  probability  of 
hitting  the  areas  exposed  by  the  entire  ships  as  targets.  It  dis- 
regards entirely  the  advantage  B  would  have  in  his  ability  to 
use  salvo  firing,  the  cumulative  effect  of  "  the  initial  advantage." 
which  B  would  get  at  the  start,  and  the  advantage  B  would  have 
in  being  able  to  direct  his  fire  at  will  on  individual  parts,  such  as 
the  conning  tower.  It  also  neglects  the  fact  that  the  probability 
of  hitting  the  conning  tower  would  be  about  as  8.43  to  1  in  favor 
oiB. 

It  would  seem  then  that  B  would  whip  A,  and  quickly. 

We  have  thus  far  limited  our  comparison  to  gunnery  warfare. 
Rut  there  is  another  very  important  field  of  naval  warfare,  and 
that  is  torpedo  warfare. 

So  let  us  suppose  that  A  and  B  are  attacked  by  destroyers,  in 
the  daytime.  At  night,  the  telescope  sight  has  an  unquestionable 
advantage,  but  it  is  small. 

As  the  destroyers  would  head  towards  their  respective  target 
ships,  the  lateral  targets  presented  to  those  ships  would  be  so 
small  that  the  smaller  lateral  deviation  due  to  the  telescope  sight 
would  have  to  be  taken  into  account,  as  well  as  the  the  smaller 
vertical  deviation ;  so  that  the  probability  o£  hitting  the  area 
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presented  by  a  destroyer  would  be  about  8.43  times  as  great  with 
the  telescope  sight  as  with  the  open  sight. 

This  means  that,  with  a  given  degree  of  risk,  one  group  of  de- 
stroyers would  have  to  keep  nearly  three  times  as  far  from  B 
as  the  other  destroyers  from  A;  and  that  B's  chances  would  be 
8.43  times  as  good  as  A's. 

It  also  means  that,  if  we  did  not  have  the  telescope  sight, 
destroyers,  without  taking  a  greater  risk  than  at  present,  could 
approach  battleships  by  day  to  nearly  one-third  of  the  distance 
which  they  must  now  observe;  that  is,  close  to  the  distance  at 
which  their  torpedoes  are  efFcctivc.  In  this  case,  it  might  be  a 
serious  question  whether  it  were  worth  while  to  build  battleships 
at  all.  Certainly  it  would  be  a  serious  question  with  the  Con- 
gressmen who  appropriate  the  money. 

The  destroyer  has  been  gaining  rapidly  in  seaworthiness  and 
speed,  and  the  torpedo  itself  in  accuracy  and  range.  The  de- 
stroyer has  been  menacing  and  is  menacing  the  verj'  existence  of 
the  battleship,  not  only  in  war,  but  also  in  peace ;  for  the  strongest 
argument  against  appropriating  money  for  battleships  is  the 
torpedo.  The  only  thing  that  keeps  away  the  destroyer  is  the 
gun ;  and  a  group  of  destroyers  could  approach  a  battleship,  and 
fire  torpedoes  at  her,  with  considerable  chances  of  success,  at 
4,000  yards  in  the  daytime,  if  they  were  not  fired  at  by  accurately 
sighted  guns. 

But  it  is  not  necessary  to  limit  our  supposed  attack  to  de- 
stroyers. Let  us  suppose  that  A  and  B  arc  attacked  by  fast 
cruisers,  whose  machinery'  and  torpedoes  would  be  below  the 
water  line,  so  that  their  degree  of  immunity  from  being  sunk 
would  be  much  greater  than  that  of  destroyers.  Such  cruisers, 
unless  in  very  large  numbers,  would  have  no  chance  whatever 
against  B;  but  an  attack  of  say  six  against  A  would  have  a 
respectable  chance  of  success.  How  many  such  vessels  would 
be  required  to  sink  A,  no  man  can  tell;  but  it  is  certain  that  B 
could  stand  off  at  least  8.43  times  as  many  as  /(  could. 

Therefore,  it  is  possible  that,  were  it  not  for  the  nav;d  telescope 
sight,  the  battleship  including  the  turret  might  have  become 
obsolete  before  now.  It  is  certain  that  battleships  would  have 
much  less  than  their  present  effectiveness  to  plead  as  a  reason  for 
iheir  existence,  that  they  would  fall  an  easier  prey  to  the  torpedo, 
and  that  we  should  have  had,  and  should  still  have,  very  much 
more  difficulty  in  getting  money  to  build  them. 
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The  turret  has  no  field  of  usefulness  in  torpedo  warfare,  and  is 
applicable  to  battleships  only.  The  naval  telescope  sight  has  an 
ini|.)ortant  field  In  torpedo  warfare,  and  is  applicable  to  all  kinds 
of  vessels.  Over  the  whole  world  to-day,  there  is  hardly  a 
modern  g^un  on  board  a  modern  vessel  that  is  not  fitted  with  teles- 
cope sights. 

In  the  war  between  Japan  and  Russia,  the  destruction  of  the 
Russian  fleet  at  Tsushima  was  so  complete  as  to  end  the  war. 
The  main  cause  of  its  destruction  was  that  the  Russian  gunnery 
was  less  accurate  than  the  Japanese.  The  more  accurate  gimnery 
of  the  Japanese  secured  an  initial  advantage  in  the  beginning  of 
the  battle;  and  this  advantage,  according  to  a  natural  law.  in- 
creased in  geometrical  ratio  as  the  battle  went  on,  and  became 
overwhelming  in  a  few  minutes. 

It  has  been  stated  on  excellent  authority  that  the  Japanese  guns 
were  fitted  with  telescope  sights  in  good  order,  while  very  few  of 
the  Russian  ships  had  telescope  sights,  and  that  the  telescope 
sights  which  were  fitted  were  not  in  good  order. 

If  this  be  true  (and  it  probably  is),  the  reason  for  the  sudden 
annihilation  of  the  Russian  fieet  stands  out  sharp  and  clear;  and 
we  see  that  the  naval  telescope  Ji.y/f/,  more  than  any  other  one 
thing,  was  the  cause  of  the  turning  of  the  tide  of  history  in  the 
direction  in  tvhick  it  did  turn. 

If  this  be  true  (and  it  probably  is),  the  influence  of  the  tele- 
scope sight  in  the  Russo-Japanese  war  was  greater  than  the  in- 
fluence of  the  turret  in  our  Civil  War, 


''-^^rd^'U^ 


^^g^ij^^^C^-jj^ff^ 


"^^  •^|lrjL._w  U  ^M-«=<^  c-M^  sU. 


^ — ■      1    ^: — > — \ —     :      ! 

—  r J J-  — I 1 ; 

...*.-.;.. -L. ,.;...:.. ..I.... 

^^-..L..-; — 1. —  — ■— j-.-i-.-.j. 
■      '     i     •     :     '     :     ^    1 

---:--■:-■■ 

...■.-.<-. . 
1 
:     1 
1     1 

...-l.-J.-.^...J — iiu.^£.. 

1 1 1 1 

/.  ^,SeLt^6 


6  ^uop^JU^ttiJ 


r^ 


\JC\X^  aJUmA'- 


oUiuM 


u^ 


dU^ 


l^Jhiu^^'^ix^ 


y.sf.wj/ 


tHjt^ 


^vAAp-  ^ 


/6./7<a^/y 


a> 


iL 


<2*fl|5k/lf^>^'t-01v 


iu^*^ttLc/»i^ 


t^/iX<^. 


a4'^<^>i^ 


6ufis  HumhM 


\S"/3JT{ 


\    i      / 


ler 


aC^^^  ^Uuy. <g£iu^, 


njikX'  at.  \./L^kMA^^^Cirii/ j^^ 


Jiint 


/  *"  J^iLct,  toLelj^. 


VuwtJLwL^  Jl^ju^m^UlUx 


[OOFTKiaHTBD.] 

U.  S.  NAVAL  INSTITUTE,  ANNAPOLIS,  MD. 


NOTES  ON  THE  SWEDISH  SYSTEM  OF  PHYSICAL 

TRAINING. 

By  Surgeon  J.  A.  Murphy,  U.  S.  Navy. 


In  view  of  an  apparent  increasing  interest  in  physical  better- 
ment, brought  out  by  executive  order  bearing  on  the  subject ;  by 
realization  on  the  part  of  many  that  a  good  body  is  necessary  to 
withstand  the  demands  on  physique  of  the  present  increasing 
tension  of  naval  life,  which  can  be  expected  to  increase  enor- 
mously in  time  of  war;  and,  by  such  results  represented  by  sick- 
ness, medical  surveys,  early  retirement,  and  in  other  ways  under 
the  broad  qualification  of  decreased  efficiency,  following  the  pres- 
ence of  defectives  in  the  personnel ;  it  has  been  deemed  of  value 
to  compile  and  arrange  some  data  on  the  subject  which  might  be 
of  use  to  the  individual  concerned  as  a  manual  of  physical 
training. 

Physical  training  in  this  country  as  a  general  institution  has, 
until  recently,  been  confined  almost  entirely  to  the  athletic  variety 
in  which  the  superior  physiques,  already  superabundantly  en- 
dowed by  nature,  engage  in  activities  of  various  kinds  called 
sports  with  the  ever  present  idea  of  outshining  someone  else  in  a 
particular  form  of  effort. 

The  various  sports  or  games  were  originally  intended  as  a 
beneficial  means  of  improving  physique  so  as  to  fit  the  subject  the 
better  for  his  future  activities  in  life ;  through  specialization,  how- 
ever, the  recreational  element  and  ultimate  aim  of  exercise  has 
been  lost  sight  of,  and  they  no  longer  serve  the  purpose.  In  the 
desire  to  win  at  any  cost  only  those  points  are  considered  which 
tend  to  this  end.  Such  retrogressive  tendencies  as  have  developed 
have  been  fostered  by  stimulated  ambition  on  the  part  of  contest- 
ants, by  the  desire  of  many  institutions  for  the  advertisement  suc- 
cess brings,  and  by  a  class  of  men  gradually  evolved  by  these  con- 
ditions whose  livelihood  depends  on  turning  out  winning  teams. 


iWEDISH   bYSTEM    OF 


IVSICAL  TRjMNINC. 


These  men  (coaches,  trainers)  have  at  the  most  an  insecure  tenure 
of  office  and  even  when  properly  qnalified  by  knowledge  or  ex- 
perience in  the  use  or  misuse  of  the  human  body,  through  lack  of 
time  can  give  very  little  consideration  to  progressively  developing 
a  weaker  sulijcct,  who  invariably  soon  drops  by  the  wayside,  leav- 
ing the  superior  material  to  be  forced  to  a  condition  of  physical 
excellence  calculated  to  bring  out  one  or  at  most  several  supreme 
efforts. 

In  this  scheme  of  development  the  good  or  bad  effect  is  centered 
in  a  few,  and  the  many  have  been  left  Lo  shift  for  themselves.  It 
is  verj'  evident  that  the  forcing  process  is  having  its  harmful  effect 
not  only  on  the  exceptional  pliysiques,  but  also  on  those  of  weaker 
physique  who  try  to  emulate  the  example  of  the  strong,  in  many 
instances  apart  from  observation  and  advice  because  of  the 
trainers'  concentration  of  thought  on  more  likely  ciindidates,  or  by 
reason  of  a  general  emulation,  as  witnessed  by  the  effect  on 
school  children  after  the  Dorando-Hayes  marathon  race.  These 
near  athletes  having  no  athletic  history  rarely  get  into  the  sta- 
tistics (except  as  men  of  non-atblelic  type)  when  from  time  to 
time  proof  is  offered  as  lo  tlie  benefits  to  be  derived  from  machine 
athletics. 

It  is  to  be  noted  that  statistics,  heretofore  advanced  as  a  means 
of  proving  that  certain  forms  of  athletics  are  not  harmful,  have 
been  based  on  those  excei>tional  physiques  who  were  the  survival 
of  the  fittest  in  that  their  names  were  recorded  as  stars.  The 
statistics  refer  only  to  longevity  and  the  comparison  is  a  general 
one.  all  types  of  non-athletes  being  taken  as  examples  on  the  other 
side  of  the  question.  A  comparison  between  the  non-athletic, 
robust  man  and  his  athletic  fellow  would  yield  different  results. 
In  the  last  report  of  the  Surgeon  General,  U.  S.  Xavy,  the  medical 
records  of  625  Xaval  Academy  athletes  (covering  a  period  of  20 
classes)  were  looked  into,  and  of  this  number  21  have  died  or  re- 
tired, and  198  show  defects  referable  to  their  athletic  activity, 
affecting  their  future  efficiency  as  officers  in  the  Navy,  h  can  be 
expected  that  this  result  will  be  more  suggestive  in  view  of  tbe 
fact  that  the  earlier  athletes  worked  under  less  pressure  (records 
not  so  low)  and  that  the  later  athletes  liave  not  been  under  obser- 
vation long  enough  for  constitutional  effects  to  show. 

The  mcwJcrn  idea  of  athletics  is  to  make  a  machine  out  of  the 
human  body  and  to  run  this  machine  to  a  limit  short  of  pro<]ucing 
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an  immediate  and  irreparable  smash-iip.  When  it  appears  that 
skill  is  absent,  or  is  equal,  the  tendency  is  to  make  endurance 
supreme,  and  when  this  element  enters  and  is  carried  too  far,  it 
is  a  commc^  occurrence  for  individuals  to  collapse  despite  excep- 
tional physiques  to  start  with  and  special  preparatory  training-. 

If  the  condition  of  preparedness  for  maximum  effort  could 
be  made  a  lasting  process  it  would  be  justifiable.  The  onset  of  a 
condition  known  as  slaleness  (a  symptom  of  rebellion  on  the  part 
of  the  body)  renders  tliis  a  failure  however,  and  repeated  doses  of 
muscle  and  nerve  fatigue  soon  lessen  the  individual's  usefulness. 
as  is  evidenced  every  day  by  the  rise  of  new  stars,  and  the  brief 
rcifi^i  and  fading  glory  of  those  of  yesterday. 

In  a  military  organization  the  general  speed  and  efficiency  will 
come  from  the  bottom,  and  not  from  the  few  sujjerior  physiques 
at  the  top,  and  here  more  than  in  civil  life  physical  training  should 
be  devised  to  improve  the  weakest  type  and  maintain  the  vitality 
of  the  individual  at  a  point  where,  if  called  on  in  battle,  he  can 
wreck  his  health  to  national  advantage. 

The  high  tension  athletics  of  the  present  day  can  be  considered 
of  questionable  benefit  to  the  few  men  engaged  as  contestants, 
and  to  the  many  who  look  on  as  spectators  of  no  benefit  whatever. 
Under  the  present  system  it  is  very  difficult  to  get  average  indi- 
viduals to  gather  together  to  form  a  team  of  some  kind  for  a  con- 
test of  pleasure  and  recreation  as  is  the  practice  of  the  English. 

Any  form  of  physical  effort,  when  too  frequently  engaged  in ; 
too  long  continued  at  one  time ;  or,  when  the  individual  is  forced 
by  his  training  or  by  the  desire  to  win,  to  ignore  certain  warnings 
of  nature  (breathlessness,  constricting  sense  about  chest,  black 
specks  in  vision,  dulling  of  sensation,  extreme  fatigue,  etc.)  ;  can 
be  expected  to  produce  harmful  results.  On  the  other  hand  the 
same  exercise  when  carried  out  progressively,  always  within  the 
power  of  the  individual,  and  short  of  fatigue  or  the  signs  of 
cumulative  strain,  cannot  be  hut  beneficial,  as  proved  by  the  dif- 
ferent reaction  (pleasureable  sensations,  animation,  bright  eyes, 
cheerfulness,  and  continuous  increase  in  vital  power,  without  the 
need  of  careful  nursing,  diet,  etc.). 

Realizing  the  disadvantages  of  specialized  athletics  there  has 
been  unfolded^  in  the  last  few  years,  an  increasing  sentiment 
toward  developing  the  many,  who  in  the  end  really  need  consid- 
eration, and  as  a  result  nearly  all  the  universities  and  schools  in 
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the  country  have  adopted  a  more  or  less  effective  course  of  com- 
pulsory physical  training  comprising^  gymnasium  work  and  ath- 
letics. In  connection  with  athletics  there  is  a  tendency  to  re-, 
striction  by  means  of  limitations  of  various  kinds  (medicalil 
strength,  and  scholarship  standards;  lessening;  number  and  dura- 
tion of  contests;  and  to  prevent  constant  training,  permittinfj  one 
individual  to  engage  in  but  two  sports  each  year).  More  atten- 
tion b  being  paid  to  inter-institutional  contests  in  order  to  reach 
thotse  who  cannot  make  the  varsity  squad,  the  members  of  which 
are  barred  from  inter-class  teams. 

This  year  for  the  first  time  at  the  Naval  Academy  compulsory 
gymrasium  physical  traininj:^  was  established  for  all  midshipmen, 
pautly  as  a  result  of  observation  on  over  1700  midshipmen  of  the 
dasses  tgoo  to  1910  which  showed  that  even  including  the  ath- 
letes* first  classmen  on  the  average  actually  decreased  in  weight 
and  relatively  decreased  in  strength  when  compared  with  their 
second  clas5  year.  Under  the  present  system  of  compulsory 
g>*mna5ium  drill  for  all  classes  restraint  is  being  enforced  in  dif- 
ferent ways  in  connection  with  athletics,  the  effect  being  to  stimu- 
late a  desire  for  uniform  development,  and  to  spread  the  athletic 
material  into  more  lines,  and  to  get  more  men  out,  and  In  conse- 
quence it  is  hoped  to  obtain  better  results.  The  gymnasium  drills 
are  still  insufficient  in  number,  consisting  of  only  one  hour  weekly 
for  16  weeks  during  the  four  winter  months,  but  those  midship- 
men found  deficient  in  strength  and  swimming  receive  in  addi- 
tion ayi  hours  extra  drill  weekly. 

The  dynamometer  strength  test  in  use  at  the  Naval  Academy 
is  the  basis  for  the  course  in  physical  training.  This  test  is  given 
to  each  midshipman  in  October  and  April,  and  serves  to  classify 
the  individual  as  strong  or  weak,  besides  gfiving  him  an  idea  of 
his  weak  and  strong  points.  The  test  as  now  given,  while  coarse 
in  some  respects,  shows  without  question  the  effect  of  different 
forms  of  exercise  both  as  developers,  and,  in  many  instances,  the 
effect  of  over-use  in  decreasing  power. 

Gvmnasium  training  as  practiced  in  many  places  is  open  to  the 
same  objections  which  apply  to  athletics,  attention  in  some  itf 
stances  being  localized  on  a  few  who  are  taught  to  excel  in  doing 
Stunts  on  the  apparatus,  and  in  other  instances  the  effort  is  made 
ID  nuke  the  subject  feel  the  exercises,  so  that  many  of  the  clast 
^M  oat  from  exhaustion  before  the  completion  of  the  period. 
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Development,  of  course,  cannot  be  expected  to  follow  lack  of 
exercise,  but  it  will  follow  a  graded  form  of  exercise,  ceasing 
before  the  onset  of  fatigue,  not  too  frequently  repealed,  and  free 
from  the  cumulative  endurance  clement.  Development  will  decrease 
when  the  exercise  is  continually  carried  out  to  an  excessive  dcg^ree, 
the  condition  resulting-  from  the  burning  up  of  the  muscle  tissue, 
the  trained  slate  of  the  athlete  being  a  difficult  one  to  maintain, 
owing  to  the  precarious  balance  between  the  reproductive  and 
destructive  processes. 

A  more  or  less  systematic  plan  of  work  was  laid  out  last  Octo- 
ber to  meet  the  altered  conditions  caused  by  the  new  compulsory 
gymnasium  schedule.  The  previous  year's  work  for  the  fourth 
class  having  proved  somewhat  unsatisfactory,  attention  was  called 
to  the  Swedish  System  of  Physical  Training  as  used  in  the  British 
Navy.  These  exercises  were  first  tried  out  experimentally,  and 
then  beginning  with  the  present  fourth  class  last  summer  were 
gradually  applied  to  the  midshipmen. 

The  effect  on  the  present  fourth  class,  after  a  short  period  of 
work  during  the  heat  of  summer,  together  with  the  result  of  the 
winter  work,  on  all  classes,  as  tabulated  below,  will  no  doubt  be 
convincing. 

Tabi.es  of  Comparison  Results  in  Weight  and  Strength. 

rOSTURAL  RSSULTS,  OCTOBER,   Ipll. 

First  class   4t    %  defective. 

Second  class   35  " 

TTiird  class 30.5  " 

Fourth   class    23  " 

The  results  of  the  posture  test  showed  the  prevailing  defects  to 
be  those  of  the  student  {head  drooping,  upper  chest  flat,  and  ab- 
domen protruding  (sway  back)).  Many  presented  a  lowered 
right  shoulder  due  to  slouching  or  yielding  in  the  spine  under  the 
weight  of  the  rifle  from  too  frequent  carriage  at  *'  Shoulder- 
Arms.^  The  effect  of  poor  posture  is  to  cramp  the  action  of  the 
heart  and  lungs,  and  as  a  result  deficient  oxidation  takes  place,  this 
affecting  metabolism  within  the  body. 

The  April  test  disclosed  that  with  one  or  two  exceptions  in  each 
class  all  midshipmen  could  assume  the  position  of  correct  car- 
riage of  the  body,  the  effect  (even  in  mature  individuals)  of  the 
Swedish  exercises  being  very  pronounced  in  developing  the  chest. 
in  loosening  the  joints,  in  stretching  contracted  muscles,  and  in 
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adjusting  the  spine.  Correct  posture  is  not  yet  a  habit,  however, 
and  some  method  (now  lacking)  must  be  devised  to  counteract 
the  constant  assumption  of  poor  position  during  the  numerous 
study  and  recitation  periods  daily,  which  tend  to  overbalance  the 
gnod  effect  coming  from  the  limited  milit.iry  and  g\innasium 
drills. 

Result  of  Octobeb  Strength  Test  Areakced  in  Percentage  According 
TO  Number  of  Defects. 

4 
Over  ao 

(Icfecu. 


First  class.. 
Second  class 
Third  class. 
Fourth  class 


1 

a 

3 

Qiulified. 

1  10  5 

6  to  to 

II  to  so 

defecii. 

defect*. 

defect ». 

27.5 
31.2 

48^9 

?-7 
6.1 

13.8 
9.6 

34.7 

47.0 

i.t 

9.2 

31.5 

32.7 

lO.Q 

10. 1 

10  A 
4.2 
8.0 

14.8 


Fourth  Class  Comparison  (Sr 

.mmer's  Work). 

QUBlificd. 

1 

a 

3 

4 

Allowance  f  On  entrance. 

Standard    "j  October 

Fint  classjOn  entrance. 
Standard  "[October 

4.5 

3I.S 

1.6 

9.0 

8.3 

32.7 

2.0 
11.2 

15.3 
10.9 

4.1 
15.5 

13.7 
10. 1 

9.9 
17.2 

.S8.2 

14.8 

82.4 

47.1 

Rewarks. — Midshipmen  having  i  to  5  defects  in  strength  were 
assigned  one  hour's  extra  gymnasium  drill  weekly  until  qualified. 

Those  having  more  than  5  defects  were  assigned  two  hours* 
extra  drill  weekly.  The  classification  is  made  on  height  with  an 
allowance  to  lower  classmen  of  one.  two,  and  three  inches,  to 
permit  of  progressive  development  and  allow  for  youth. 

Of  the  479  midshipincn  who  failed  to  qualify  in  strength  last 
October  but  30  remain  (May J  and  these  have  minor  deficiencies. 

The  following  table  shows  the  weight  and  strength  results  at 
the  diflferent  tests  for  various  classes: 


CtMB 

1                         j 

Avenge     Average     Average 

wvigtiC    1  airength  |    weight 

Oei.  t9io.  Ocf.  1910. 'Oct.  1911. 

Avarafie 
»trcng)h 
Oct.   1911. 

Average 

weigh! 
Aprtl  i9ta 

Avenge 
ttrengih 
April  tv>s 

founds 

gain  Ib 

welicht 

1911. tgie. 

Pound* 
gain  Id 
^C-eBKih 

I9'<-»0M. 

1912 
1913 
1914 
1915 

145-0 

J42.7 

135.8 

*I35.2 

4556 
45«2 

3923 

^3900 

(44-9 
1478 
145.0 
142.6 

4641 
4684 
4612 
4390 

»49.3 

150- 1 

149  5 
'145-5 

5097 
SI67 

4.4 

4.5 
2.9 

'On  entrance  tqii 


'Represents  about  10  months*  development. 
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The  following  is  to  be  noted  in  connection  with  the  above 
resuhs : 

The  ten  classes  1900-1910  averaged  in  weight: 

On  entrance    132.6 

As  second  classmen   s.,, 146.5 

As  iirst  classmen   < ....  1 • .  i454  * 

'A  loss  of  i.i  lbs.  during  first  class  year. 

Comparison  results  in  strength  cannot  be  determined  because 
of  different  systems  in  use,  such  results  as  could  be  determined 
showing  an  actual  or  relative  decrease  in  strength  during  the 
senior  years  such  as  occurred  in  connection  with  the  upper  classes, 
1912  and  1913  (see  above).  This  decrease  has  been  due  un- 
doubtedly to  smoking  and  other  privileges  and  to  lack  of  sufficient 
hysical  drills. 

The  only  drills  hitherto  affecting  upper  classmen  in  a  physical 
way  since  the  Spanish  war.  when  the  sailing  cruises  became  more 
or  less  a  thing  of  the  past,  are  the  disciplinary  drills.  All  other 
drills  have  for  these  classes  become  mental  in  type  rather  than 
physical  exercises.  Weaker  members  of  these  classes  for  the  past 
three  years  have  been  assigned  about  t6  hours  g>'mnasium  drill. 

The  question  of  arrival  at  mature  development  is  often  brought 
up  as  an  excuse  for  the  poor  showing  of  the  upper  classmen.  The 
result  of  the  April  strength  test  based  on  a  minimum  amount  of 
gymnasium  work  the  past  winter  has  demonstrated  a  substantial 
average  gain  in  weight  and  strength  for  these  classes. 

The  present  class  of  1912,  from  October,  1910  to  April.  1911, 
while  second  classmen,  gained  on  the  average  1.3  lbs.  This  gain 
disappeared  before  October,  191 1.  showing  the  characteristic 
tendency  toward  loss  in  weight  of  all  previous  first  classmen. 
Under  compulsory  gymnasium  drill  this  Academic  year  for  the 
first  time,  this  tendency  toward  loss  has  been  nullified,  and  a  gain 
of    4,4    lbs.    recorded. 

The  average  gain  in  weight  and  strength  fur  the  present  third 
class  from  entrance  in  1910  to  October,  191 1  (i  year  and  4 
months),  was  respectively  9.2  and  689  lbs. 

The  average  gain  in  weight  and  strength  for  the  present  fourth 
class  (10  months)  has  been  respectively  10.3  and  908  lbs. 

Those  midshipmen  who  lost  in  weight  and  .strength  the  past 
year  can  be  placed  under  three  classes:   The  largest  numl>er  en- 


Sio 


Swedish  System  oi 


fcAL  Training, 


graging  in  strenuous  athletics;  a  smaller  numl>cr  as  members  of 
the  strong  squad  (few  compulsory  drills)  apparently  took  no 
voluntary  exercise,  and  so  suffered  from  lack  of  work;  and  the 
fewest  were  those  of  frail  physique,  who  are  under  weight  for 
age  and  height. 

The  following  shows  the  percentage  results  based  on  number 
of  defects  for  comparison  with  the  results  of  the  October  test 
(see  above) : 


Quallfiad. 

1 10  5 

delvct*. 

6  1010 
defcct*. 

If    10  M 

derecii. 

Oir«r  t« 

deftcts. 

First  class 

Second  class 

8S5 
90.3 
95." 
935 

33.8 

11.2 
6.9 
4.9 

5-5 
4^-3 

I.Q 
2.1 
0 
I. 

14.4 

0.7 
07 
0 
0 

8.5 

0-7 
0 

Third  class 

0 

Fourth  class 

0 

Fourth   class   compared 
with  First  class  Standard, 

I. 

The  following  is  arranged  for  general  information  in  con- 
nection witli  the  Swedish  day's  lessons  and  the  description  of 
the  exercises  which  go  with  them.  The  exercises  have  been  taken 
from  the  "  Handbook  of  Physical  Training*'  (British  Admiralty) 
in  use  at  the  Naval  Academy.  A  few  additional  exercises  arc  de- 
scribed, requiring  simple  apparatus,  and  which  can  be  substi- 
tuted, if  such  apparatus  is  available  or  can  be  improvised."  for  the 
free  standing  '*  Span  Bending  '*  and  "  Heaving  **  exercises. 

Each  exercise  has  a  title :  "Standing:  Heel  Raising."  The  first 
part  of  the  title  denotes  the  starting  position  from  which  the 
exercise  is  done;  the  second  part,  the  part  of  the  body  which  13 
moved.  The  title  is  intended  for  the  information  of  the  instructor, 
but  when  the  exercise  is  not  well  understood  the  second  part  may 
be  announced  as  a  preUminary  preparatory  command.  Commands 
are  of  two  kinds  as  indicated  on  page  357  of  the  *'  Landing- 
Force  and  Small-Ann  Instructions,  United  States  Navy,  1905. " 

Do  not  exercise  just  before  a  meal  or  within  at  least  one  hour 
after  a  meal  (digestion  will  be  interfered  with  otherwise). 

The  best  time  for  exercise  of  any  kind  is  between  the  hours 
10  and  12  morning,  and  4  and  6  afternoon.  The  Swedish  exer- 
cises can  be  performed  before  breakfast,  or  even  at  bed  time. 

It  is  a  mistake  to  eat  a  hearty  meal  before  physical  or  mental 
work.    The  more  food  in  the  stomach  the  more  mechanical  inter- 
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fercnce  in  tlie  neighborhood  of  the  heart,  and  the  less  blood  cir- 
culating in  aird  purifying  the  organs  affected  by  the  exercise. 

Exercise  should  preferably  be  done  in  the  open  air,  and  in  the 
sun  if  not  too  warm.  If  indoors  the  room  can  go  as  low  as  50*^  F. 
in  temperature,  and  there  should  be  free  ventilation. 

A  loose  light  woolen  gannent  should  be  worn  to  prevent  too 
rapid  radiation  of  heat.  The  clothing  should  be  clean  and  should 
not  be  that  used  for  daily  wear. 

The  Swedish  day's  order  is  arranged  to  give  the  body  a  general 
wanning  up  series  of  movements  before  the  more  strenuous  ef- 
fectSj  and  at  the  end  there  is  a  tapering  down  series  for  a  calming 
cflTect.  In  all  exercise  graduation  should  be  practiced  so  as  to  ac- 
custom the  parts  and  organs  to  the  strain.  In  cold  weather, 
especially,  the  muscle  fibers  can  be  torn  easily  if  too  much  strain 
is  applied  before  they  have  been  warmed  and  loosened  up. 

In  paired  exercises  begin  with  the  left  side,  if  right  handed,  or 
vice  versa. 

In  the  Swedish  system  there  is  little  danger  of  producing  fa- 
tigue (other  than  local),  but  it  is  best  even  here  to  cease  exercising 
if  fatigue  is  a  prominent  symptom.  The  fatigue  meant  is  that 
due  to  exhaustion  and  not  stifTtiess  or  soreness.  Immature  and 
older  subjects  should  be  careful  not  to  exercise  to  excess. 

Exercise  should  improve  health,  control,  strength,  proportion, 
and  posture.  If  large  muscles  are  sought  the  subject  becomes 
less  agile  through  limitation  in  response  and  range  of  motion. 
The  large  masses  of  tissue,  furthermore,  require  abnormal  nutri- 
tion and  in  the  end  tax  the  subject's  vitality  to  a  marked  degree. 

If  hreathlessness  or  heart  palpitation  apjicar  cease  exercising, 
and  make  slow  leg  movements,  or  lie  on  back  with  arms  and  legs 
stretched  loosely  apart  and  breathe  deeply.  Practice  a  breathing 
exercise.  Any  organic  disease  of  course  contra-indicates  most 
forms  of  physical  exercise. 

Form  is  particularly  necessary  in  carrying  out  any  exercise, 
especially  a  Swedish  exercise,  departure  from  the  designated 
method  of  perfonnance  in  many  instances  nullifying  the  effect. 
It  is  better  to  do  one  movement  in  good  form  than  several  in  bad 
form. 

Make  it  a  practice  to  relax  the  muscles  not  in  use  so  as  not  to 
antagonize  one  muscle  by  its  fellow  of  contrary  action.  Many 
men  waste  an  enormous  amount  of  cncrg)'  in  fighting  their  own 
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effort  ('*  muscle  bound"),  thus  making  themselves  slow,  jerky, 
and  clumsy,  besides  lessening'  their  power  of  endurance  by  quickly  fl 
forming  within  tlie  blood  an  excess  of  waste  conibustive  products.    ™ 

Food  replaces  that  which  is  lost  within  the  body  cells  in  the  pro- 
duction of  energy.  Foods  are  of  three  kinds:  (i)  Proteid 
(white  of  egg,  lean  meat).  (2)  Carbc:>hydrate  (starch  (potato, 
rice),  sugar).  (3)  Fats  (butter,  olive  oil).  Briefly,  the  first 
forms  flesh  and  the  second  and  third  are  converted  into  heat,  or 
stored  up  as  fatty  tissue. 

As  a  rule  the  average  man  eats  more  than  is  needed  and  as 
the  excess  must  be  eliminated  or  stored  up,  the  body  cells  are  over- 
worked to  n<i  good  end  and  general  vitality  is  by  so  much  lowered. 

Xo  particular  diet  is  necessary  for  even  strenuous  physical  or 
mental  labor  provided  moderation  is  practiced  and  ordinary  pre- 
cautions are  taken  In  the  selection  of  food,  its  proper  preparation, 
the  interval  between  meals,  and  avoidance  of  haste  and  deficient 
mastication  in  eating  it.  As  mentioned  before  little  or  no  food 
should  be  taken  before  work.  It  is  the  food  of  the  day  previous 
which  furnishes  fuel  for  the  production  of  energy. 

In  warm  weather  less  heat  producing  food  is  required. 

Certain  idiosyncrasies  must  be  respected. 

Persons  with  loose  skins,  the  result  of  former  excess  of  fatty 
tissue,  are  apt  to  vary  greatly  in  weight  (a  loss  of  ten  pounds  from 
free  perspiration  after  fairly  violent  exercise  in  warm  weather  be- 
ing not  uncommon). 

During  exercise  water  should  not  be  taken  as  It  has  a  mechani- 
cally bad  effect  on  the  heart.  Rinse  the  mouth  only.  Await  a  suf- 
ficient inter\'al  after  exercise  before  drinking  freely. 

Persons  inclined  to  stoutness  should  exercise  freely  and  di- 
minish the  fat  producing  foods.  Restriction  in  the  water  supply 
is  not  a  good  plan  as  water  is  needed  to  carr\'  away  the  ash 
formed  from  the  combustion  going  on  in  the  production  of  energy. 

A  certain  amount  of  fat  is  needed  as  a  reserve  fcK)d  supply,  and 
when  it  is  sufficiently  removed  so  as  not  to  mechanically  interfere 
by  its  pressure  or  weight  the  subject  should  be  satisfied. 

Stimulants  and  tobacco  do  not  go  well  with  exercise. 

Excessive  mental  work  and  excessive  physiciil  work  do  not 
go  well  together. 

Sleep  is  necessary  so  that  the  overworked  cells  can  have  a 
chance  to  recuperate  and  replenish  their  fuel  (food)  supply. 
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A  cold  shower  bath  should  follow  exercise  while  the  body  is 
still  warm  and  covered  with  perspiration.  Hand  friction  should 
be  applied  to  the  skin  at  the  same  time.  If  the  shock  is  too  great 
start  with  a  tepid  shower  and  end  with  a  cold  one. 

Warm  baths  should  only  be  taken  for  cleansing  purposes  and 
at  bed  time    (calming  eflFect). 


The  Swedish  System. 

In  general  the  object  of  any  form  of  exercise  is  to  create  a 
condition  of  improved  health,  physique,  muscle  control  (co- 
ordination), self  reliance,  courage  (coming  from  the  knowledge 
of  ability  that  good  muscular  action  brings),  alertness  of  per- 
ception, quickness  in  response  both  mental  and  muscular,  erect- 
ness  of  body,  symmetry',  endurance,  etc. 

The  four  distinguishing  points  of  the  Swedish  system  are: 

1.  The  day's  order. 

2.  Progression. 

3.  The  use  of  the  word  of  command  for  movements  instead  of 
imitation. 

4.  Insistence  on  form. 

The  day's  order. — The  exercises  of  the  day's  order  are  ar- 
ranged so  as  to  affect  the  body  in  a  progressive  way,  the  classes 
of  movements  following  each  other  with  but  slight  modification, 
always  in  the  same  way. 

1.  Introductory  exercises  are  designed  to  give  a  light  work-out 
for  the  entire  body,  to  get  the  blood  circulating  and  to  loosen  up 
the  muscles  and  joints.  They  consist  of  movements  for  formation 
of  the  class,  dressings,  facings,  openings,  etc.,  exercises  to  correct 
posture,  and  easy  exercises  already  well  known. 

2.  IvCg  exercises  are  designed  to  stimulate  the  circulation  of  the 
lower  extremities  and  prepare  the  body  for  the  stronger  Span 
Bend  and  Heaving  movements.  After  exertion  slow  leg  move- 
ments by  bringing  blood  to  these  parts  exert  a  calming  effect  on 
the  respiratory  and  heart  action. 

3.  Span  bending  exercises  develop  the  upper  dorsal  (back) 
muscles  and  stretch  the  anterior  chest  muscles.  Tlie  stretching 
effect  counteracts  the  cramping  and  fixation  effect  on  the  chest  of 
the  anterior  muscles,  brought  about  by  excess  of  work  on  ordin- 
ary gymnasium  apparatus,  certain  forms  of  manual  labor,  and 
bad  posture  (school  children,  students).    The  separation  of  the 
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ribs  which  takes  place  keeps  the  chest  supple  and  mobile  < 
thus  favors  lung  expansion. 

4.  Heaving  exercises  are  designed  to  aid  in  the  production  of 
a  good  carriage,  proper  form  as  to  the  carriage  of  the  chest  and 
head  being  of  more  importance  than  the  number  of  times  one  can 
pull  up. 

5.  Balance  exercises  are  designed  to  affect  the  nervous  system 
and  its  relation  to  co-ordination.  Attention  is  required  at  first 
until  the  antagonistic  muscles  are  trained  to  work  together,  after 
which  the  process  becomes  an  automatic  one  and  the  subject 
acquires  the  habit  of  moving  with  an  easy  carriage  and  perfect 
control,  using  the  minimum  amount  of  energy,  with  consequent 
less  fatigue. 

6.  Dorsal  exercises  arc  designed  to  affect  all  the  muscles  of 
the  spine,  thus  aiding  in  extension  of  the  body  and  consequent 
erectness. 

7.  Abdominal  exercises  by  strengthening  and  improving  the 
tone  of  the  abdominal  muscles  prevent  a  lilting  forward  of  the 
lumbar  spine  (hollow  back),  a  prevalent  condition.  They  benefit 
the  digestive  organs. 

8.  Lateral  exercises  affect  both  sides,  contracting  one  and 
stretching  the  other.  The  ribs  are  separated  and  the  chest  made 
more  supple  and  resilient.  The  abdominal  organs  are  benefited. 
The  spine  is  made  more  flexible  and  any  tendency  to  spinal  curva- 
ture obviated.    They  give  suppleness  to  the  carriage  of  the  body. 

9.  Jumping  and  vaulting  exercises  require  control  and  develop 
judgment,  presence  of  mind,  quickness  of  movement,  resource, 
courage,  and  the  ability  to  turn  a  quickly  formed  idea  into  action. 
They  accustom  the  person  to  using  just  sufficient  muscular  action 
and  no  more,  and  exhilarate  the  nervous  system.  Good  form  is  of 
more  importance  than  length  or  height  overcome.  Free  movement 
and  lightness  in  "  Taking  off  "  and  "  Landing  "  is  necessary. 

10.  Breathing  exercises  are  intended  to  exercise  the  muscles  of 
respiration  and  mobility  of  tlie  chest.  They  should  be  used  only 
after  the  breathing  is  somewhat  under  control  (light  leg  exercises 
being  used  first).  Three  times  at  one  time  is  sufficient ;  and  they 
may  be  employed  at  any  time  when  the  breathing  has  been  dis- 
turbed. 

1 1.  Marching  and  nmning  exercises  aim  to  educate  the  body  to 
a  free  and  easy  movement  of  the  hips,  lifting  and  placing  of  the 
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feet,  and  to  improve  the  carriage.  The  progression  in  running 
should  be  very  gradual,  the  duration  of  a  run  never  to  exceed  5 
minutes.  This  will  gradually  cause  the  heart  and  lungs  to  adjust 
themselves  ("  wind")  so  as  to  work  together  economically.  The 
pace  in  running  should  be  no  more  than  a  dog  trot  at  first  and 
even  at  the  end. 

12.  Finishing  exercises  are  light  exercises  already  known  with 
a  preponderance  of  slow  leg  movements,  and  breathing  exercises, 
with  the  object  of  calming  down  the  nervous  and  circulatory  ex- 
citement following  the  more  violent  movements.  They  tend  also 
to  act  as  correctors  of  posture. 

Progression, — No  exercise  should  be  performed  as  a  rule  more 
than  four  times,  and  the  most  violent  only  once.  A  change  from 
an  easier  to  a  harder  exercise  should  not  be  made  until  the  easiest 
is  done  In  good  fonn. 

Word  of  comma ftd.—U St  of  fixes  attention,  and  sets  up  nervous 
impulses  to  the  muscles  concerned  which  are  a  direct  response 
to  an  effort  of  the  will  and  not  reflex  or  automatic  in  character. 

As  an  example  of  the  effect  of  mental  concentration  on  a  mus- 
cular movement  it  is  to  be  noted  that  the  muscle  group  directly 
concerned  in  throwing  the  leg  forward  in  walking  or  running  is 
the  only  group  in  the  strength  test  applied  to  midshipmen  which 
proves  to  be  stronger  on  the  average  on  the  left  side  than  its  fel- 
low of  the  right  side.  This  excess  of  strength  is  brought  out  un- 
doubtedly by  the  necessity  of  stepping  forward  with  the  left  foot 
first  in  all  military  formations. 

Form. — (General  faults  in  form  consist  in  holding  the  breath 
during  the  performance  of  an  exercise ;  contracting  the  chest  by 
a  bad  carriage  of  the  head,  neck,  and  shoulders ;  or  performing 
the  exercise  unevenly  or  incorrectly.  Other  faults  are  described 
in  the  description  of  each  exercise.  The  performance  of  an  exer- 
cise in  good  form  inlluences  to  a  marked  degree  the  effect.  An 
apparent  easy  exercise  in  bad  form  becomes  a  difficult  one  when 
done  in  good  form. 
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SIMPLIFIED  METHODS  OF  COMPASS  CORRECTION. 
By  Lieutenant  R.  A.  Koch,  U.  S.  Navy. 


The  method,  which  is  here  to  be  described,  has  worked  success- 
fully for  two  years  with  the  compasses  of  the  CasHne  and  all  the 
submarine  flotilla.  The  German  and  Greek  letters,  ordinarily  used, 
are  here  done  away  with,  and  thus  the  biggest  bugbear  of  comr 
pass  work  is  eliminated,  the  constant  A  being  the  only  coefficient 
given  real  consideration  in  this  method. 

We  consider  that  any  compass  is  properly  corrected  when  a 
distant  object  can  be  made  to  have  the  same  compass  bearings  for 
all  headings  of  the  ship. 

To  Compensate  the  Compass. 

Note  the  change  of  bearing  of  the  sun  for  every  twenty  min- 
utes, using  the  azimuth  tables,  the  approximate  local  apparent 
time,  the  latitude  (correct  to  a  degree),  and  the  date  of  the  month 
as  arguments.  A  curve  of  the  sun's  change  of  bearing  is  then 
plotted  on  cross-section  paper.  A  reference  to  the  azimuth  tables 
shows  that  an  error  of  a  few  minutes  in  time,  of  a  degree  in  lati- 
tude, or  even  of  a  day  or  so  in  date,  make  practically  no  change  in 
the  rate  of  change  of  bearing  of  the  sun ;  though,  of  course,  with 
such  erroneous  data  there  is  a  decided  error  in  the  actual  bearing 
of  the  sun,  but  with  the  actual  bearing  we  are  not  now  concerned. 

Problem. — Correct  all  compasses  of  a  vessel,  and  swing  for 
residuals  in  latitude  40"  20'  N.,  A  70°  W.,  about  3.00  p.  m.  on 
October  30. 

Procedure. — i.  Set  watch  to  local  apparent  time  approximately. 
For  example,  if  watch  had  been  keeping  75th  meridian  mean  time, 
as  would  be  probable,  set  it  ahead  twenty  minutes,  thus  making  it 
70th  meridian  mean  time,  and  then  apply  the  equation  of  time. 
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2,  Pick  out  from  the  azimuth  tables,  using-  40**  as  latitude,  an* 
the  column  nearest  the  day  of  month — October  31 — bearings  of 
the  sun  at  20-minute  intervals,  viz: 


Time. 

Bearing  of  sun. 

LDanKC  or  ooi 
perjo  mlnu 

3.20 

106°  \d 

340 

102°  14' 

3°  56' 

4.00 

98*34' 

3' 40' 

4.20 

95^05' 

3""  29' 

Using  cross-section  paper,  taking  ordinates  as  times,  and  ab- 
scissa as  degrees — unnumbered  as  yet — now  draw  in  the  curve 
ABC  (see  Fig.  A). 

3.  Now  head  the  ship  north.  Using  the  azimuth  circle  take  a 
very  accurate  bearing  of  sun  ;  in  this  case  it  equals  246°  30'  at  3.22. 
Put  the  helm  over  and  swing  to  south.  Plot  point  A',  with  this 
data,  on  Fig.  A,  close  to  the  change  of  bearing  curve,  now  marking 
the  degree  line  at  A  as  246*,  and  also  giving  values  to  the  abscissae. 

4.  Steady  on  south.  Bearing  of  the  sun  is  found  to  be  245°  30' 
at  3.29.  Plot  this  as  point  K.  Draw  A'A''  parallel  to  ABC.  X', 
therefore,  represents  the  sun's  bearing  if  headed  on  north  at  3.29. 
Now  draw  a  curve  parallel  to  ABC  and  through  tlie  point  Z,  which 
is  half  way  between  Y  and  X*. 

5.  Now,  using  watch  and  curve,  raise  or  lower  the  athwartship 
magnets  until  sun  bears  as  it  should.  Then  there  will  be  no  devia- 
tion, and  south  by  compass  will  be  correct  south.  All  the  other 
compasses  are  then  made  to  read  south  in  the  usual  manner. 

6.  Correct  on  east,  and  then  on  northeast  in  the  same  manner. 

7.  Head  the  ship  north.  If  there  is  a  difference  in  bearing  from 
curve,  one-half  of  this  is  deviation.  Plot  point,  and,  swinging  on 
cvcr>'  fourth  point,  plot  differences  and  draw  curve  through  the 
mean  of  points.  Those  points  to  the  left  then  are  westerly  devia- 
tion, those  to  the  right  being  easterly. 

If,  however,  there  is  a  real  constant  magnetic  error,  it  is  not 
known  by  the  above  method,  it  is  not  and  should  not  be  taken 
out  on  one  heading,  as  the  error  due  to  it  would  then  be  doubled 
on  the  opposite  heading.  The  navigator's  error  is  quite  frequently 
the  constant  which  makes  the  work  check. 

Now.  to  find  the  constant  error,  compute  an  actual  bearing  of 
sun  and  compare.  For  example,  if  the  compass  error  at  7  a.  m., 
and  again  at  10.30  a.  m.,  on  the  same  heading,  is  exactly  the  same, 
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it  is  safe  to  assume  that  there  is  no  instrumental  error  and  the 
constant  error  can  be  calculated.  An  instrumental  error  fre- 
quently found  is  that  of  the  azimuth  circle,  i.  e.,  the  mirror  may 
read  accurately  on  one  angle  and  not  on  another.  When  correcting 
a  compass  in  the  usual  method  by  a  calculated  bearing  of  the  sun, 
this  instrumental  error  and  all  errors  in  calculations  give  a  false 
constant  A.  During  the  sliort  time  to  correct  in  the  above  method- 
less  than  one  hour — tlie  angle  of  change  of  the  mirror,  or  change 
of  its  error,  should  be  very  little,  and,  even  if  the  mirror  were 
in  error  ten  degrees,  the  compass  would  be  correct,  because  the 
distant  object  has  been  made  to  bear  the  same  all  the  way  around. 

Whereas  we  know  that  in  the  usual  method  the  compass  would 
be  corrected  to  take  out  the  whole  error  (true  constant  A,  instru- 
mental and  magnetic)  on  one  heading,  and  on  the  opposite  heading 
the  instrumental  error  and  plus  true  constant  A  error  which  should 
not  have  been  taken  out  will  be  doubled. 

It  frequently  occurs  that  an  azimuth  circle  is  in  error  by  2*  after 
it  has  knocked  about  ship  for  a  few  years. 


I 


Mathematical  Note  ok  the  Above  by  Commander  G.  R.  Makvexx,  U.  S.  N. 

tan  S  =  ^'  +  ^'  *"*  *  +  C*  cos  ff  4-  D'  s\n2s-\-  E*  cos  2g 
i-f  B'cos*  — Csin  £-\-  D'cos2£  —  E'  sin  2s  ' 

The  above  is  the  strict  mathematical  formula  for  the  deviation,  s  being 
ship's  head  ma^ctic.  If  the  deviations  are  less  than  20*',  this  formula  can 
be  reduced  to  (sec  Muir,  p.  121) : 

B  =  ^  -^  B  sin  *'  -f-  C  cos  t'  -\- D  t\n  2^  •\- E  cos  aur',  where  2'  is  the  ship's 
bead  per  compass. 

Let  l'  =  o^      then  «,  =^-|-C4-£. 
Let  r'=rl8o'.  then  i,^A  —  C^E, 


Let  #'  =  90'.    then  »', «  = -r^ -f- fl  —  £ 


(I) 


'ft 
Let  y  =  ?70*,  then  ^^f^  —  A 


B  —  E. 


Let  the  compass  be  compensated  on  N..  S.,  E ,  and  W 
B  and  C  have  been  reduced  to  xero.    Therefore. 

Let  «  =  225*.    <*§,/«= -4 -f />. 


(a) 

and  the  coefficients 


I 


(3) 

(4) 

(S) 

Let  «  =  315V    rf>/4=/f-i?.  (6) 

An  insp«ction  of  ibcst  last  show  that  to  compensate  for  D,  (3)  and  (4)^ 
(3)  and  (6),  (4)  and  (5),  or  (5)  and  (6),  are  the  combination*. 
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To  Swing  for  Residuals.  ' 

If  deviations  are  small,  say  not  over  one-half  point,  then  the 
*'  lag  "  of  the  compass  will  he  constant,  if  the  swing  of  the  ship 
is  constant.  Note  the  change  in  bearing  of  sun  during  10  minutes. 
Plot  curve  of  the  change  of  bearing  of  sun  for  this  time.  Start 
vessel  swinging  and.  after  it  has  swung  through  8  points,  consider 
the  swing  constant. 

Example, — i.  With  data,  as  in  first  case,  we  find  tlie. change  of 
l>earing  from  3.50  to  4.00  to  be  2^.  Plotted  curve  AB  (see  Fig.  B), 
and  without  designating  values  for  ordinates  or  abscissae. 

2.  Headed  east  and  put  helm  hard  to  starboard.  Follow  the 
sun  with  the  azimuth  circle.  When  passing  north,  took  azimuth 
and  time — i.  c,  268J4*  at  3:51.  Now,  in  Fig.  B,  mark  268°  for 
abscissa  at  point  A  and  3  :5 1  for  ordinate,  and  plot  N. 

3.  Took  bearings  every  fourth  point  and  plotted  NW.,  W.,  SW., 
Sm  SE.,  and  E.  From  the  mean  between  N.  and.S.,  E.  and  W., 
NW.  and  SF..  and  NK.  and  SVV'.,  draw  curve  XY.  By  mean  is 
here  meant  the  mean  of  the  opposite  cardinal  points,  or  adjacent 
intercardinal  points.  Or,  this  may  be  drawn  from  the  mean  of  only 
north  and  south,  and  still  he  approximately  correct. 

4.  The  amount  the  jx^ints  vary  from  this  line  is  the  deviation, 
plus  any  known  constant  the  compass  may  have.  The  result  is 
shown  in  Fig.  B. 

Thus,  in  the  above  method,  wc  did  not  need  to  know  the  mag- 
netic bearing  of  the  sun  (any  distant  object  could  have  been  used), 
because  the  bearing  used  was  the  magnetic  plus  the  lag  plus  the 
constant. 

The  above  method  has  been  proved  by  trial  on  various  ships  with 
corrected  compasses,  using  uniform  speed  and  helm.  The  bearing 
of  the  sun  remained  constant,  or  only  varied  an  amount  equal  to 
the  change  of  sun  bearing  due  to  time,  the  bearing  being  in  error 
the  lag. 


Note  on  "lag"  of  Compass  by  Commander  G.  R.  Marveix.  U.  S.  N. 

The  mean  directive  force  of  earth  and  ship  in  terms  of  earth's  horizontal 
force  as  unit  is  represented  by  \  which  depends  for  its  value  upon  the 
effect  of  horizontal  soft  iron,  symmetrically  arranged  about  the  compass. 

Tlicreforc,  for  any  particular  heading  of  the  ship  there  is  a  certain  pull 
or  force  on  the  needle,  tending  to  draw  it  away  from  the  magnetic  meridian, 
and  to  bring  it  to  rc^t  at  compass  north.  On  another  heading  there  is  a 
similar  force,  but  of  different  value.    If  a  bhip  is  swung  with  a  constant 
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change  of  magnetic  azimuth,  the  compass  needle  will  be  acted  upon  by  a 
varying  force,  so  that  at  any  particular  magnetic  head  the  deviation  will  be 
different  from  what  it  would  have  been  it  the  ship  had  been  steadied  on 
that  magnetic  head.  This  difference  in  deviation  may  be  called  "lag."  If 
the  force  acting  on  the  compass  needle  was  constant,  and  the  angular 
velocity  of  the  swing  was  constant,  then  the  lag  would  be  constant.  But 
in  an  uncompensated  compass  the  force  is  variable,  therefore  the  lag  ia 
variable. 

By  the  method  of  compensating  described  above,  the  compensation  on 
N.  and  S.  gets  rid  of  C,  but  leaves  A  and  E;  the  compensation  on  E.  and  W. 
gets  rid  of  B,  but  leaves  A  and  £;  that  on  NE.  and  SE.  gets  rid  of  D,  but 
leaves  A-  The  value  of  the  force  of  earth  and  ship  to  magnetic  north  is 
^ven  by  the  formula 

F:=X(i-f-B*cass  —  C*  sin  s -\- D*  cos  2s  —  f'sinar). 

This  in  terms  of  earth's  horizontal  force  as  unit. 

Assume  that  B\  C  and  D'  have  been  eliminated  by  compensation,  and 
the  value  of  X  -f  £'  with  correctors  in  place  has  been  found,  then  the 
formula  reduces  to 

F=z\{i  —  E'sin2s). 

If  E"  is  very  small,  as  it  is  in  all  centrally  located  compasses,  then  the 
value  of  F  practically  remains  constant,  and  therefore  the  lag  is  constant. 

If  the  compass  is  out  of  the  midship's  lint,  and  the  rods  d  and  b  have 
effect,  then  the  method  of  compensation,  and  of  finding  residual  deviations 
given  above  is  faulty  and  should  not  be  depended  upon. 

However,  if  the  deviation  has  not  been  entirely  removed,  the  lag  will  not 
be  constant,  for  there  will  remain  values  for  B\  C\  D'  and  E\  which,  when 
substituted  in  the  formula  for  force,  will  give  varying  values  of  that  force. 

The  amount  of  difference  in  the  lag  cannot  be  stated  ;  it  may,  or  it  may 
not,  affect  the  iinding  of  the  correct  deviation. 

To  CoRRFCT  Compasses — no  Instruments  Except  Azimuth 
Circle.    No  Tables  of  Inpokmation  qf  any  Kind. 

1.  Steady  ship  on  one  course ;  note  bearing  of  sun  and,  again, 
about  10  minutes  later:  from  these  two  bearings  one  can  tell 
whether  the  bearing  is  increasing  or  decreasing,  and  approximate 
rate.  In  this  case  it  is  noted  that  the  bearing  is  increasing  be- 
tween i°  and  2°  every  10  minutes.  Call  it  about  10°  for  every 
7  minutes.  If  no  watch  is  available,  note  approximately  the  num- 
ber of  revolutions  for  1  °  change  in  bearing.  All  that  is  necessary 
is  some  very  rough  method  of  measuring  time,  and  even  this  is 
hardly  necessai^'  for  accurate  work. 

2.  Procedure:  Head  north  :  sun  bears  270" ;  head  south,  steady 
about  2  or  3  minutes ;  sun  bears  276°  ;  lime  interval  about  6 
minutes.    Six  minutes  sooner  the  bearing  would  have  been  275° — 
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the  average  is  2723/2** — in  6  minutes,  therefore,  the  bearing  woul 
increase  1"  and  the  sun  should  bear  273^°  ;  so  raise  or  lower  mag- 
nets and,  as  a  little  time  will  be  consumed  in  this  operation,  make 
sun  bear  between  2/^14°  and  274°.  Head  cast  and  west,  same 
procedure.  Head  northwest,  then  southwest,  and  follow  the  same 
procedure. 

On  southwest  or  northeast  the  natural  deviation  is  east;  if  it  is 
found  to  be  west  the  compass  is  overcorrected  and  it  is  necessary  to 
move  balls  out.  On  northwest  or  southeast  natural  deviation  is 
west;  if  found  to  be  east,  then  compass  is  overcorrected  and  we 
must  move  the  balls  out.  If  the  above  cannot  be  remembered, 
simply  move  the  balls  and  find  out  what  happens. 

Now  put  the  helm  hard  over  and,  after  swinging  through  eight 
points,  take  bearings  every  fourth  point,  and  proceed  as  in  the 
method  of  swinging  for  residuals,  with  hard  over  helm.  If  the 
work  was  accurately  performed,  it  will  be  found  that  the  bearing 
all  around  will  be  the  saine.  or  about  ^4*  more  by  the  end  of  the 
swing,  due  to  change  of  bearing  of  sun  in  the  time  interval. 

FLINDERS  BAR  CORRECTION. 

1.  Being  on  the  magnetic  equator  correct  compasses,  after  going 
north,  a  deviation  is  observed.  Using  rectangular  method  of 
Flinders  bar,  take  out  this  deviation.  (In  general,  it  will  be 
found  that  cither  a  ver>'  weak  or  no  Flinders  correction  is  required 
on  the  side  of  the  compass.) 

2.  The  vertical  magnetic  force  varies  as  the  sine  of  the  mag- 
netic latitude,  or,  to  express  it  differently,  the  vertical  magnetic 
force  varies  as  the  sine  of  the  dip.  In  latitude  14°  31'  north,  cor- 
rected compass,  sine  of  14°  31'  equals  M  (no  Flinders  bar  in). 
In  latitude  30",  noted  deviation  on  east  course  equal  2**  \V.  Sine 
30°  equals  >4.  Place  Flinders  bar  ahead  of  compass,  add  rods 
until  deviation  is  2**  E.    Similar  procedure  on  north  heading. 

3.  The  pull  causing  the  deviation  in  latitude  30°,  sine  14  is 
twice  as  much  as  the  pull  in  latitude  14°  31,  sine  '4  I  so  the  devia- 
tion caused  by  vertical  force,  or  caused  by  the  magnetism  in  ver- 
tical soft  iron,  is  twice  as  much  in  latitude  30*^  as  in  latitude  14**  31', 
The  actual  deviation  caused  by  vertical  soft  iron  in  latitude  14°  31' 
is  thus  2**  and  in  latitude  30°  is  4**.  The  compass  must  then  be 
changed  4°  by  Flinders  bar,  but,  having  been  corrected  with  mag- 
nets in  latitude  14*'  31',  there  is  now  a  deviation  of  2° :  this  is  to 
be  taken  out  by  correcting  with  magnets  in  the  usual  way. 


I 
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While  this  method  of  Flinders  bar  correction  has  not  been 
proved  by  actual  trial,  it  is  believed  to  be  correct. 

NOTES. 

When  first  beginning  compass  work  the  author  started  with  a 
carefully  worked  out  magnetic  curve,  but  nearly  always  found 
that,  after  compensating  on  north,  the  sun's  bearing  on  south  was 
not  according  to  the  curve.  So,  judging  this  due  to  mathematical, 
instrumental  variation,  or  a  constant  magnetic  error,  a  curve  was 
drawn  half  way  between  the  worked  out  curve  and  the  south  com- 
pass bearing,  and  it  was  found  that  this  curve  could  be  followed 
all  the  way  around.  Then  a  curve  of  proper  shape  only  was  found 
to  be  all  sufficient. 

If  the  compass  tray  is  immovable,  wires  can  be  added,  but  do 
not  do  so  by  the  bundle ;  magnets  can  even  be  nailed  to  the  deck. 
It  has  been  found  beneficial  to  have  the  compass  balls  annealed  by 
heating  to  a  dull  red  and  cooling  slowly  over  night,  about  every 
six  months,  as  they  collect  a  little  permanent  magnetism. 

The  above  methods  are  certainly  simple,  easily  taught,  form  a 
practical  method  of  compass  correction,  and  eliminate  the  diffi- 
culties ordinarily  met  with  in  this  work. 
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AVIATION  IN  THE  NA\^.* 

By  Lieutenant  E.  Lapointe,  French  Navy. 

Translated  by  Asst.  Naval  CoNSTRacToR  Jeromz  C  Hunsaker,  U.  S.  Navy. 


PKKKACH. 

In  spite  of  the  daily  feats  of  the  aviators,  there  are  still  a  great 
many  men  who  will  not  admit  that  aviation  can  ever  have  a  practical 
application,  ami  I  have  often  seen  all  argmncnt  in  favor  of  flying 
machines  meet  Vrith  hostile  incredulity  or  absolute  denial, 

But  this  is  not  surprising  when  we  consider  such  predictions  as 
these : 

"A  steamer  will  never  cross  the  Atlantic; 
The  bicycle  can  serve  only  rare  acrobats; 
Horseless  carriages  will  never  be  practical." 

How  few  years  it  is  since  results  have  given  the  lie  to  such 
pessimistic  prophesies!  Such  manifestations  of  the  law  of  inertia 
retard  projj^ress  and  can  become  prejudicial  and  even  dangerous. 
This  paper  is  an  attempt  to  combat  this  tendency  and  to  create  in 
the  navy  that  favorable  atmosphere,  without  which  a  new  inven- 
tion makes  slow  progress. 

The  advantages  that  the  navy  may  ex]>ect  from  aviation  are  great 
indeed,  hut  before  discussing  them,  I  wish  first  to  establish  the 
possibilities  of  flying  machines  of  the  present  day  and  the  very  near 
future.  The  latter  cotdtl  be  easily  defined  if  we  could  calculate  the 
reactions  upon  oblique  plane  or  curved  surfaces,  moving  through 
air.  Or  again,  if  there  existed  some  formula  by  whicli  we  could 
describe  with  numerical  quantities  a  flying  machine  to  fulfill  given 
conditions.  Cut  the  problem  is  analogous  to  the  design  of  a  war 
ship,  and  does  not  admit  of  a  <lirect  or  "  a  priori  "  solution.  Never- 
theless, our  designers  succeed  in  building  excellent  ships ;  and  there 
are  already  successful  flying  machines,  and  better  ones  still  will  be 
developed  by  attention  to  the  following  principles:   Careful  study 
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of  experiments  already  made,  precise  observation  of  the  flight  of 
birds  (which  give  us  perfect  experimental  models),  application  of 
the  principles  of  naval  architecture  to  aeronautics,  and  the  pursu- 
ance of  methodical  tests  suggested  by  theories,  which,  even  if  ten- 
tative, will  be  successively  more  fruitful  and  nearer  truth. 

The  scope  of  this  paper  does  not  include  a  history,  however  brief, 
of  the  experiments  in  aviation  up  to  the  present  day,  nor  a  treatise 
on  aviation.  But  to  facilitate  a  critical  and  comparative  study  of 
flying  machines  of  different  types,  I  will  give  a  discussion  of  the 
governing  principles. 

Action  of  Air  on  Surfaces. 

Coefficient  k — Center  of  pressure — Equilibrium  and  stability  of 
aeroplanes. 
If  a  thin  plane  move  uniformly  through  a  fluid  at  rest,  or  if  this 
plane  be  held  stationar>*  in  a  uniform  current  in  which  each 
jiarticle  moves  in  a  parallel  path  in  the  same  direction,  and  if  we 
assume  the  plane  and  the  fluid  to  be  perfectly  clastic,  and  finally  if 
we  assume  that  each  particle  of  fluid  di^^appears  after  having  ex- 
erted its  action  on  the  plane — then  with  these  assumptions  we  may 
write  (after  Newton) : 

P=kST\ 
"P''  being  pressure  in  the  direction  of  the  current;  ""5*"  the  sec- 
tion of  the  column  of  fluid  intercepted  by  the  plane,  or  the  prcH 
jection  of  this  plane  on  a  plane  normal  to  the  direction  of  the 
current ;  "  V  "  the  uniform  velocity  of  plane  or  fluid  ;  and  "  it  "  a 
coefficient  given  by 

when  "  d  "  =  density  of  fluid,  and  "  g  "=acceleration  of  gravity. 

For  air  of  density  1293;  A  =  .065,  and  expressing  velocity  in 
meters  per  second,  and  surface  in  square  meters,  the  pressure  will 
be  in  kilograms. 

The  theoretical  formula  is  true,  not  only  for  a  thin  plane,  but  for 
any  surface — normal,  oblique,  plane,  convex,  concave,  large  or 
small,  circular,  square,  rectangular,  rough  or  smooth — under  the 
expresse<l  condition  that  the  above  assumptions  are  made.  It  is 
precisely  because  these  assumptions  are  neglected  that  we  have 
interminable  and  futile  discussions  of  the  coefficient  k.  Air  is  not 
perfectly  elastic,  and  besides  being  viscous,  docs  not  disappear  after 
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laving"  impinged  upon  a  point  of  a  surface,  but  reacts  upon  the 
neighboring  air  particles.  In  practice,  the  formula  P—kSV^,  on 
which  is  based  all  the  theory  of  aviation,  has  little  value,  and  can 
be  used  only  with  caution.  Confidence  in  this  formula  has  caused 
many  an  aviator  to  lose  his  time  and  money,  and  sometimes  his 
reason. 

\uml)erless  experiments  have  l>een  made  to  detennine  a  "  prac- 
tical coefficient  k,'*  but  without  success  except  in  the  most  simple 
cases.  Certain  writers  have  attempted  to  introduce  a  new  co- 
efficient ;  others  have  proposed  fractional  exponents  not  well  de- 
fined, and  still  others  have  added  corrective  terms  of  more  or  less 
complexity. 

We  have  the  following: 

p=kxsy^ 

P=kxS<^VP 

P=A-\-By<'-\-CVP+..., 

All  such  formula?  may  conform  to  particular  cases,  but  are  not 
suitable  for  generalization.  Plotted  as  curves^  they  represent,  more 
or  less  precisely,  a  phenomenon  with  restricted  limits,  but  exterpo- 
lation  or  integration  beyond  the  limits  is  impossible.  Much  in- 
teresting work  has  been  done  witliout  defining  such  limits,  and 
though  admirable  to  the  mathematician,  is  not  helpful  and  is  often 
an  obstacle  to  the  practical  development  of  aviation.  This  does 
not  mean  that  fomiulse  are  to  be  abandoned  ;  on  the  contrary,  more 
calculation  must  be  brought  into  the  design  of  flying  machines. 
For  this  nvc  require  careful  analysis  of  complex  phenomena,  and 
the  determination  of  coefficients  with  precision,  for  practical 
formulae.  Such  work  can  only  result  from  methodical  experiments 
in  testing  laboratories  specially  equipped,  such  as  the  several  aero- 
dynamic institutes  founded  already  in  France  and  abroad,  from 
which  much  is  expected.  Even  though  aviators,  disregarding  for 
cause  the  unsatisfactory  coefficient  k,  have  constructed  machines 
tliat  fly  well,  they  still  wait  for  important  improvements.  Such 
improvements  can  only  become  possible  through  the  work  of  the 
theorists,  just  as  the  first  aeroplane  was  the  result  of  the  theoretical 
research  of  many  men. 

The  following  method  is  generally  used  in  the  study  of  the  re- 
actions on  an  aeroplane.  Of  all  mechanical  forces,  inertia  is  most 
often  neglected.  Inertia  introduces  a  resultant  force  and  a  couple, 
nearly  always  disregarded.    The  resultant  force  can  be  resolved 
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into  two  principal  components,  one  vertical  or  siistaininj^,  opp< 
to  gravity,  and  one  horizontal,  nearly  opposed  to  the  movement  ol 
the  machine.    It  has  been  attempted  to  determine  the  relation  be-] 
twecn  these  components  and  the  resultant,  and  being  variables,  they 
have  been  expressed  in  curves  the  parameters  of  which  are  arbi-     .i 
trarily  assigned.    But  since  these  parameters  cannot  easily  be  de-fl 
termined  experimentally,   there  has   been  a  natural  tendency   to 
neglect  one  or  more,  with  the  restdt  that  gcncraJizalions  so  made 
have  been  found  disappointing.  fl 

An  example  may  show  this  better,  and  we  choose  that  one  which     1 
forms  the  basis  for  all  study  of  the  aeroplane. 

Given  a  thin  rectangular  plane  "  AB"  inclined  in  a  current  ofi 
air  of  uniform  velocity  V,  we  will  show  how  our  problem  is  less] 
simple  than  it  appears. 


If  the  theoretical  conditions  given  above  for  the  coefficient  lA 
were  to  hold,  the  reaction  of  the  air  on  the  plane  would  be  of  a 
magnitude  determined  by  a  function  of  S,  V  and  1,  in  a  directici 
normal  to  the  surface,  and  appHed  at  the  center  of  figure.  But  in] 
practice,  particles  of  air  striking  the  plane  do  not  disappear,  but' 
react  upon  their  neighlx>rs.  The  stream  lines  of  air  are  deviated, 
at  the  forward  and  after  edges  as  well  as  at  the  sides.  An  eddy  isj 
made  on  the  forward  face  with  an  increase  of  pressure,  and  an  eddy 
on  the  back  with  a  decrease  of  pressure.  The  ditfercnce  of  pressure 
on  the  two  faces  leads  some  aviators  to  say  that  the  back  of  the 
plane  is  more  eflFcctive  than  the  face  exposed  to  the  wind  ;  but  when 
we  consider  a  wing  of  material  thickness,  it  is  obviously  necessary 
to  consider  the  profile  of  each  side.  The  wake  left  in  the  rear  has  ai 
difl^erent  section  from  the  projection  of  the  surface  upon  a  plane] 
normal  to  the  direction  of  movement,  and  eddies  exist  along  th( 
edges  of  tlie  wake. 
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Theorems  of  nionientnni  and  iiioinent  of  momentum  can  be 
applied  to  aeroplanes  and  aeroplane  propellers  only  with  rcserva- 
tiotis  which  cannot  be  neglected,  as  is  permissible  for  oblique  sur- 
faces moving"  through  water. 

Finally,  it  follows  that  the  reaction  u[x>n  the  plane  is  not  normal, 
but  generally  inclined  forward,  for  small  angles  of  incidence.  The 
point  of  applxcation.  or  center  of  pressure,  is  nearer  tlic  leading 
edge  than  the  following  ed^e,  a  most  important  consideration  for 
equilibrium.  The  magnitude  of  the  reaction  is  also  very  different 
from  that  indicated  by  calculation,  but  the  true  reaction,  fortu- 
nately, is  the  greater,  often  by  a  considerable  amount. 

Even  lliis  incomplete  analysis  shows  why  study  of  the  coefficient 
k  is  so  deceptive.  The  direction  of  the  stream  lines  is  affected  by 
the  inclination  at  the  leading  edge;  by  the  different  inclination  at 
the  following  edge :  by  the  curve  given  to  a  surface ;  by  the  thick- 
ness applied  to  the  back  of  such  surface ;  by  the  dimensions  of  the 
surface ;  and  by  the  relative  force  and  direction  of  the  wind.  One 
can  understand  how  it  will  require  a  long  and  varied  series  of  ex- 
periments to  establish  a  formula  to  give  the  magnitude  and  direc- 
tion of  the  force  of  the  air  upon  a  surface  in  motion,  and  to  deter- 
mine the  best  profile  for  an  aeroplane  wing. 

But  it  is  not  necessary  at  once  to  attack  the  entire  problem.  It 
will  be  expedient  first  to  determine  the  best  profile,  basing  the  work 
on  those  characteristics  which  experience  has  shown  to  be  of  value. 
Surprising  as  it  may  apix^ar,  almost  nothing  of  this  kind  has  yet 
been  accomplished.  It  is  thought,  for  reasons  more  or  less  vague 
and  often  false,  that  a  curved  surface  is  better  than  a  plane,  and 
experiments  have  shown  for  the  curved  surface  a  greater  sus- 
taining power  for  less  resistance.  At  ordinary  angles  of  incidence, 
the  center  of  pressure  remains  more  nearly  fixed  in  t!ie  vicinity  of 
the  center  of  figure  for  curved  surfaces.  But  for  very  small  angles 
of  incidence,  the  center  of  pressure  for  a  curved  surface  may 
suddenly  shift  toward  the  leading  cdgc^  endangering  the  equilil>- 
Hum  of  the  aeroplane. 

Profiles  following  the  arc  of  a  circle  have  been  very  generally 
used,  with  a  height  of  arc  from  1/15  to  1/20  of  the  chord.  Some 
constructors  have  given  such  thickness  to  the  wings  tliat  the  profile 
of  the  back  and  face  are  not  the  same. 

The  above  analysis  shows  the  great  importance  of  the  leading 
and  following  edges  of  the  plane,  and  tlic  conclusion  is  that  in 
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choosing  a  profile  for  a  wing  of  an  aeroplane,  careful  study  must 
be  made  of  the  influence  of  these  edges  with  a  view  to  regtilating 
the  cutting  of  air  by  the  leading  edge  and  the  flow  of  air  past  the 
following  edge.  The  stream  lines  must  be  made  as  easy  and  uni- 
form as  possible,  and  eddies  or  whirls  must  be  eliminated  or  at  least 
kept  to  a  minimum. 

Conclusions  from  observation  of  the  flight  of  birds,  from  several 
significant  experiments,  and  the  comparison  of  certain  forms  for 
hulls  of  ships,  permit  us  to  suggest  modifications  to  apply  to  the 
concave  profile  actually  in  use.  There  will  certainly  be  a  profile 
similar  to  Fig,  i  for  the  lower  face;  a  concave  part  BC,  following 
a  curve  which  will  not  always  be  an  arc  of  a  circle ;  a  convex  part 
CD,  raised  forward  in  a  manner  to  insure  pressure  always  on  the 
lower  side  and  so  avoid  being  taken  aback;  and  a  rear  part  AB 


probably  slightly  convex.  The  relative  importance  of  the  sections 
AB  and  CD  with  respect  to  EC  should  vary  greatly  with  the  speed 
and  with  the  size  of  the  wing.  And  there  will  not  be  similitude  be- 
tween wings  of  only  slightly  different  dimensions.  The  profile  of 
the  back  AB'C'D  must  be  studied  experimentally  with  the  face 
ABCD. 

To  avoid  errors  of  extcrpolation,  the  experiments  should  not  be 
made  on  small  models,  and  this  restriction  should  a  fleet  the  organi- 
zation of  aerodynamic  laboratories.  The  method  of  testing  in  open 
or  closed  tunnel,  however  advantageous,  becomes  on  this  account 
imj)racticable,  and  we  must  resort  to  traction  in  still  air  with  its 
obvious  (Hflicultics.  The  degree  of  precision  ohtainnhlc  in  towing 
a  full-sized  surface  at  30  or  40  meters  per  second  even  with  a 
breeze  of  3  or  4  meters  per  second,  will  be  at  least  as  groat  as  one 
could  claim  fttr  a  tunnel  experiment,  where  a  reduced  model  is  held 
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stationapr'  in  a  current  of  air.  Therefore,  in  the  open  air,  without 
an  immense  hangar,  we  often  can  have  a  wind  of  less  than  3  or  4 
meters  and  can  conduct  very  satisfactor\'  experiments.  Thirty 
meters  per  second  may  seem  at  first  excessive,  but  already  aero- 
planes have  made  17,  20  and  even  25  meters  per  second,  and  with 
better  profiles  we  may  expect  30  meters  velocity  and  over. 

One  of  the  first  tests  should  be  to  tow  in  air,  at  a  speed  of  40 
meters  per  second,  elements  of  aeroplane  wing^s,  having  various 
profiles,  with  full-sized  width  between  entering  and  leaving  edges, 
and  of  sufficient  length  to  reduce  the  eflfect  of  air  escaping  from  the 
sides.  By  measuring  for  each  element  tested,  the  resistance,  lift- 
ing power,  and  pressure  at  various  points  on  the  back  and  face,  we 
could  shortly  arrive  at  the  best  profile  for  any  given  speed  and  size. 

So  far,  I  have  only  discussed  the  efficiency  of  the  lifting  surface 
of  the  aeroplane — the  greatest  lifting  power  for  the  least  resistance 
to  propulsion.  But  if  our  aeroplanes  of  to-day  need  improvement 
in  this  respect,  how  much  more  is  improvement  required  from  a 
consideration  of  stability  and  equilibrium. 


I 
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Equiubrium  and  Stability. 

Most  writers,  theorists  as  well  as  constructors,  assume  that  an" 
aeroplane  is  in  equilibrium  when  the  resultant  of  tlie  weight  and 
the  thrust  of  the  propeller  is  equal  and  opposite  to  the  reaction  of 
the  air  on  the  sustaining  surfaces.  However,  this  definition  is 
obviously  inexact  because  no  account  is  taken  of  the  forces  of 
inertia,  often  most  important.  In  fact,  a  static  equilibrium  is  as- 
sumed, in  place  of  an  actual  dynamic  equilibrium.  This  error  has 
retarded  the  solution  of  the  problem  of  flight,  and  still  hinders 
progress.  Equilibrium^  according  to  this  theory,  is  to  be  seaired 
by  lowering  the  center  of  gravity.  Practical  ojKration  of  aero- 
planes has  shown  that  the  system  rocks  about  successive  centers 
of  pressure,  as  if  according  to  a  sort  of  meticentric  curve.  Such 
oscillations  reduce  the  lifting  power  with  reference  to  the  thrust  of 
the  propeller,  augment  the  resistance  to  propulsion,  and  may  finally 
render  flight  impossible.  There  is  danger  in  bringing  the  center 
of  gjravity  too  near  the  sustaining  plane,  !>ecause  the  slightest  varia- 
tion in  the  force  or  direction  of  the  wind  may  produce  a  sudden 
change  in  the  position  of  the  center  of  pressure,  and  the  machine 
will  dive,  or  tilt  up  vertically — a  no  less  dangerous  performance. 
However,  such  oscillations  of  the  macliinc  can  be  much  reduced  by 
making  the  center  of  pressure  more  nearly  fixed  in  position. 
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Avanzini's  fonnula  and  similar  ones  are  no  more  exact  than  those 
which  pretend  to  define  the  coefficient  k,  hut  it  is  known  that  the 
center  of  pressure  moves  along-  the  middle  hne  of  a  surface,  from 
the  mid  point  an  indetenninate  distance  toward  the  leading:  edge. 
In  any  case,  this  displacement  of  the  center  of  pressure  is  pro- 
portional to  the  width  of  the  surface  in  the  direction  of  flight. 

It  follows,  that  for  a  rectangular  surface,  this  displacement  is 
least  when  the  surface  moves  in  a  direction  normal  to  the  longer 
side.  It  is  in  such  a  manner  that  birds  and  our  successful  aero- 
planes utilize  their  sail  area. 

There  are  a  few  who  still  defend  the  wing  with  the  long  side  in 
the  direction  of  flight,  but  the  advantages  of  such  a  rig  are  purely 
theoretical  or  limited  to  particular  cases. 


■ 
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If  we  divide  the  surface  into  two  parts  placed  one  before  the 
other,  as  in  Fig.  2,  the  displacement  of  the  center  of  pressure  of 
each  part  (and  hence  of  the  resultant  center  of  pressure  of  the 
whole  wing)  will  be  reduced  by  one  half.    And  if  we  divide  into  N 

parts,  the  movement  of  the  center  of  pressure  is  reduced  to  —  ^y^ 

of  its  former  value.  If,  in  addition,  the  surface  of  two  sections 
have  a  wide  gap  between  sections,  the  moment  of  inertia  about  a 
transverse  axis  is  increased  and  the  effect  of  the  movement  of  the 
center  of  pressure  reduced. 

These  considerations  have  suggested  multiplanes.  Good  results 
may  be  expected  from  two  pairs  of  wings,  but  further  multiplica- 
tion of  surfaces  has  disadvantages  which  will  appear  later. 
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If,  however,  we  attempt  to  tly  models,  made  with  two  equal 
planes  in  tandeni  or  with  two  biplanes  of  equal  size,  we  will  need 
to  cut  down  the  rear  planes  to  a  small  fraction  of  the  size  of  the 
forward  plane.  With  such  a  tail  remaining,  we  will  have  sufficiently 
reduced  the  oscillation  of  the  center  of  pressure  and  its  effect  on 
longitudinal  equilibrium.  Some  inventors  have  made  this  tail 
movable,  to  use  as  a  horizontal  rudder  or  depth  governor.  This  is 
evidently  a  mistake,  for  we  cannot  expect  such  a  rudder  to  act  also 
as  a  sustaining  plane.  The  tail  should  he  stationary,  although  it 
may  be  of  advantage  to  change  its  position  to  adapt  the  aeroplane 
for  soaring  without  power  "  vol  plane/'  nr  to  carry  very  different 
loads.  This,  however,  is  a  refinement  not  important  at  the  present 
stage  of  development.  Whether  the  tail  shall  be  in  the  prolongation 
of  the  forward  surface,  or  given  tlie  same  inclination,  arc  questions 
to  he  studied.  There  would  seem  to  be  an  advantage,  if  the  tail 
contributes  to  sustaining  the  weight,  but  some  otherwise  excellent 
designs  have  abandoned  this  claim  in  order  to  provide  a  necessary 
security  against  capsizing.  This  could  be  better  accomplislied  in 
other  ways,  especially  by  raising  the  rear  edge  of  the  wings. 

Tlie  tail  or  appendage  has  certain  disadvantages.  It  adds  to  the 
complication  of  the  machine,  and  is  liable  to  be  damaged  in  rising 
or  landing ;  which  operations  it  renders  more  difficult.  In  addition, 
the  tail,  with  the  necessary  strncttirc  to  connect  with  the  principal 
surface,  adds  considerably  to  the  weight  and  to  tlie  resistance  to 
propulsion.  Several  well-lcnown  machines  have  ahnost  no  ap- 
pendage, for  their  designers  have  provided  a  tail  plane,  smaller  in 
area  and  much  nearer  the  central  structure  than  is  customary  in 
French  practice.  The  result  is  an  apparent  simplification  and 
handincss,  hut  flight  becomes  more  difficult  and  fatiguing. 

The  importance  of  the  appendage  varies  inversely  with  the 
moment  of  inertia  of  the  machine  alx3Ut  a  transverse  axis.  In  the 
first  aeroplanes  and  dirigibles,  the  value  of  the  moment  of  inertia 
was  loo  low,  but  that  is  not  reason  for  us  to  exaggerate  it.  For,  if 
a  large  moment  of  inertia  diminishes  oscillations,  on  the  other  hand, 
it  becomes  more  difficult  to  check  swinging  started  by  any  accidental 
cause.  For  example,  the  behavior  of  submarines  has  been  improved 
by  weighting  the  ends,  while  such  a  system  of  loading  makes  a 
shif)  pitcli  badly  at  sea. 

A  fixed  tail  should  dampen  accidental  oscillations  in  the  longi- 
tudinal plane,  and  a  horizontal  depth  rudder  cause  the  aeroplane  to 
rise  or  descend.    This  rudder  is  nearly  always  placed  in  front,  and 
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in  such  a  position,  contributes  to  sustentation.  However,  when  the 
horizontal  rudi^Ier  is  placed  in  rear,  as  in  a  few  machines,  there 
seems  to  be  no  loss  in  maneuvering  power.  This  rudder  is  an  im- 
portant accessory  and  will  undoubtedly  be  modified  when  we  have 
determined  upon  the  best  wiug  profile.  Its  action  should  be  par- 
tially supplemented  by  wings  movable  about  a  horizontal  axis,  by 
the  simultaneous  movement  of  ailerons,  or  by  warping  the  wing^.  fl 
These  three  solutions  are  more  or  less  completely  in  use  at  the 
present  day,  and  when  considered  in  connection  with  the  vertical 
rudder,  have  an  important  effect  upon  lateral  equilibrium;  e,  g., 
with  respect  to  a  vertical  axis. 

Tliis  lateral  equilibrium  has  small  effect  on  a  straight  course, 
because  of  symmetry  about  a  vertical  longitudinal  plane  through 
the  center  of  gravity.  But  in  turning  its  study  becomes  most  im- 
portant. 

A  vertical  rudder  would  seem  to  be  the  most  logical  means  of 
steering,  but  the  action  nf  such  a  rudder,  placed  in  rear,  will  dis- 
turb transverse  equilibrium.  The  force  of  inertia  enters  here  and  ^ 
must  be  considered.  With  the  rudder  inclined  there  will  be  a  cap-  H 
sizing  moment  and  a  turning  moment,  which  will  not  necessarily  be 
the  same  as  for  a  ship;  for  an  aeroplane  differs  essentially  from  a  ^_ 
ship  in  that  the  former  is  submerged  in  the  element  that  bears  it,  H 
the  distribution  of  weijUfht  with  respect  to  the  different  centers  of 
pressure  is  entirely  different  and  the  vertical  surfaces,  which  give 
stability  of  steering,  arc  small. 

In  a  study  of  steering,  we  have  to  consider  the  action  of  ailerons, 
placed  at  the  extremities  of  the  wings,  or  of  warping  the  ex- 
tremities of  the  wngs  to  produce  the  same  effect.  The  study  of  the 
combined  effect  of  ailerons,  or  warping,  with  the  vertical  rudder, 
taking  account  of  inertia  forces,  is  easy  to  make,  and  though  the 
results  are  qualitative,  there  is,  in  general,  no  uncertainty  with 
regard  to  the  direction  of  an  effect  caused  by  a  given  maneuver* 
Experience  with  these  parts  of  the  aeroplane  is  so  extensive  that 
there  is  small  chance  of  radical  change  in  future. 

It  is  important  to  determine  whether  vertical  planes  shall  be  em- 
ployed at  all-  Many  machines  do  without  them  completely  ;  some- 
times such  planes  are  replaced  by  a  special  configuration  of  the 
supporting  surfaces,  or  by  an  inclination  of  the  wings  about  a 
longitudinal  axis.  These  arrangements  have  not  all  the  virtues 
claimed  for  them  and  many  of  our  best  aeroplanes  have  their  wings 
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not  movable  about  any  axis  and  without  vertical  planes.  On  the 
other  hand,  the  vertical  partitions  used  in  certain  biplanes  serve  to 
diminish  the  speed  and,  in  consc(|ucnce,  the  sustaining"  power. 
Such  vertical  surfaces  should  be  reduced  to  a  minimum,  and 
stabihty  of  steering*  provided  by  a  special  conformation  of  the 
body  and  wings,  without  diminishing  their  principal  function,  that 
of  sustentation. 

Transverse  equilibrium  is  most  unsatisfactory  in  modern  aero- 
planes. In  calm  air,  even  when  turning,  the  symmetry  of  the  aero- 
plane prevents  any  gjeat  demand  on  transverse  equilibrium,  but  in 
moving  air  it  is  of  great  importance.  It  is,  in  general,  diffiailt  to 
fly  with  the  wind,  because  of  insufficient  transverse  stability.  This 
introduces  the  idea  of  stability  as  distinguished  from  that  of 
equilibrium.  Nearly  all  w  riters  have  confused  these  terms,  and  as 
a  result  they  are  now  used  synonymously  everywhere.  However, 
we  may  stale  tliat  a  system  of  forces  in  equilibrium  is  stable  only 
when  an  external  force,  acting  to  destroy  equilibrium,  is  resisted 
by  the  resultant  of  the  system  of  forces  in  such  a  manner  as  to  pre- 
serve that  equilibrium.  With  rigid  wings,  an  aeroplane  oscillates 
more  as  the  center  of  gravity  is  farther  from  the  center  of  pressure. 
When  these  two  centers  are  near  together,  as  they  should  be,  the 
stability  is  nearly  zero  and  quite  insufficient  to  cope  with  ordinary 
variations  of  the  wind.  With  the  wings  raised  as  a  V,  the  situa- 
tion is  only  a  very  little  better.  The  only  real  solution  for  auto- 
matic transverse  stability  of  an  aeroplane  rests  in  the  flexibility 
of  the  wings.  Such  a  solution  is  not  attractive  to  designers,  who 
wrongly  fear  to  introduce  complexity  and  reduce  the  solidity  and 
stiffness  of  their  craft.  I  know  from  experiment  that  this  is  a 
good  solution,  but  I  am  not  surprised  to  find  it  so  little  accepted. 
However,  there  are  now  two  aeroplanes  using  flexible  wings,  and 
a  more  general  use  is  certain.  Flexible  wings  have  a  belter  sustain- 
ing power  under  ordinary  conditions,  and  aeroplanes  so  equipped 
will  l>e  more  manageal^le,  less  fatiguing  and  dangerous  to  of)erate, 
and  can  be  flown  in  strong  and  irregular  winds.  This  elasticity  of 
the  wings  need  be  given  only  to  the  wing  tips  and  after  edges. 
Nothing  will  prevent  any  desired  wing  control,  waqjing,  rotation 
of  wings,  etc.,  whether  there  be  one  or  several  articulations  or 
joints. 

It  has  been  attempted  to  replace  flexible  wings  by  a  system  called 
*'  la  bride  clastique,"  consisting  in  connecting  the  rigid  wings  by 


638 


springs  to  the  platform  carrying  the  motor  and  passengers.  A  con- 
sideration of  the  forces  of  inertia  shows  this  system  to  be  un- 
satisfactory. 

Gyroscopic  regulators  have  been  proposed  to  act  directly  upon 
equilibrium.  This  is  quite  impossible.  It  is  conceivable  tliat  a  small 
and  delicate  gyroscope  might  i>e  used  as  a  special  accessory,  wliich, 
when  actuated  by  the  inclination  of  the  aeroplane,  would  operate 
some  other  device  to  produce  a  righting  moment.  It  should  be 
noted,  however,  tliat  the  gyroscopic  effect  of  the  propeller  has  been 
known  to  disturb  the  equilibrium  of  both  aeroplanes  and  dirigibles, 
and  there  is  no  remedy  for  it. 

Automatic  stability  is  also  proposed  by  the  use  of  a  vane  towed 
astern  in  such  a  manner  as  to  operate  the  ailerons  in  case  of  a  dive. 
The  ailerons  are  normally  controlled  by  the  operator. 

Such  proposed  methods  are  interesting  and  should  be  considered, 
but  with  elastic  wings,  such  as  were  mentioned  above  and  have 
actually  been  tried,  an  aeroplane  can  be  made  as  easy  to  operate  as 
a  sail  boat.  And  since  there  is  no  reason  to  make  a  sail  boat  operate 
automatically  with  compass  or  gyroscope,  there  seems  to  be  no 
reason  to  speculate  on  how  to  make  an  aeroplane  direct  itself 
automatically. 

Biplanes  and  Monoplanes. 

I  have  not  yet  mentioned  the  two  classes  of  aeroplanes  (biplanes 
and  monoplanes)  because  theoretically  there  is  little  difference  be- 
tween them.  The  biplane  type  has  been  developed  primarily  be- 
cause of  its  case  of  construction.  The  braced  girder  with  tension 
members  of  wire  permits  a  strong  light  constniction.  For  the  same 
resisting  surface  and  for  the  same  weight,  the  sustaining  surface 
is  nearly  doubled.  However,  practical  tests  have  shown  that  the 
lifting  power  per  square  meter  of  wing  area  is  greater  in  the  mono- 
plane. This  is  due  probably  to  a  decreased  resistance  and  conse- 
quent higher  speed.  But  for  the  same  area  it  hardly  seems  that  the 
resistance  would  be  any  greater  if  that  area  were  in  two  parts.  The 
discrepancy  probably  arises  because  the  aeroplane  does  not  move 
in  a  straight  line  at  unifonn  speed  in  still  air  of  uniform  density. 

The  displacements  of  the  center  of  pressure,  due  to  irregularity 
in  the  speed  of  the  motor,  and  variations  in  the  force  and  direction 
of  the  wind,  arc  incessant.  Such  displacements  would  exist  even 
if  the  wind  were  a  regular  flow  in  parallel  stream  lines — which  is 
never  the  case — and  these  displacements  of  the  center  of  pressure 
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will  not  be  the  same  on  the  two  parts,  if  the  surface  be  in  two  parts. 
Consequently,  if  one  surface  be  in  the  best  position  for  lifting^  power 
for  least  resistance,  the  other  plane  cannot  be.  The  result  is  an 
aupnentation  of  resistance,  decreased  speed,  and  less  sustaining 
force.  Tlie  girder  construction  of  a  biplane  in  itself  offers  con- 
siderable resistance,  and  the  great  rigidity  of  such  construction 
forces  the  wings  to  act  less  efficiently  than  the  more  elastic  wings 
of  a  monoplane.  Exceptions  prove  this  rule:  Certain  biplanes, 
with  a  rather  elastic  construction  resulting  from  the  use  of  only 
two  struts,  have  shown- very  good  sustaining  power;  while  others 
with  a  rigid  wing  support  with  many  struts,  have  been  used  to  de- 
velop great  speed  on  a  reduced  sustaining  surface. 

It  is  not  always  true  that  an  aeroplane  will  carry  double  weight 
for  a  doubled  area,  and  that  consequently  the  biplane  is  the  best  tyi>e 
in  all  cases.  Experience  has  shown  tlial  for  a  small  weight,  the 
monoplane  is  best.  It  is  also  the  most  convenient  construction  for 
a  small  machine.  Above  a  certain  weight,  the  truss  construction 
becomes  necessary,  and  the  biplane  becomes  the  logical  design. 
What  this  limiting  weight  shall  be,  depends  on  many  considera- 
tions. Aside  from  the  strength  of  the  materials  of  construction  and 
the  weight  per  horse-power  of  the  motor,  the  design  is  influenced 
by  the  kind  of  service  the  aeroplane  is  expected  to  give.  We  could 
select  the  smallest  motor  to  sustain  any  given  surface,  and  the  ques- 
tion of  construction  would  determine  whether  a  monoplane  or 
biplane  should  be  used.  However,  we  may  wish  to  realize  a  greater 
speed  than  that  required  by  sustentation  alone.  Obviously,  we 
must  use  a  larger  motor,  disregarding  any  question  of  economy 
(weight  lifted  per  horse-power)  and  will  use  the  lightest  construc- 
tion possible.  Since  the  variations  in  the  wind  which  cause  the  in- 
creased resistance  of  the  biplane  are  relatively  of  small  importance 
at  great  speeds,  this  type  of  aeroplane  would  seem  to  have  an 
advantage.  Such  reasoning  holds  only  for  moderate  wings,  but 
aeroplanes  do  not  yet  fly  regularly  in  high  winds.  Large  racing 
machines  of  biplane  type  are  hence  logical,  even  though  the  mono- 
plane at  present  seems  to  hold  most  of  the  prizes. 

1  will  show,  at  another  time,  that  the  ordinary  variations  in  the 
wind  have  an  absolute  value  which  may  be  compared  with  the 
dimensions  of  an  aeroplane.  Such  irregularities  are  relatively  less 
important  when  the  aeroplane  surfaces  arc  vcPr'  large,  and  for  a 
very  great  spread  of  wing,  the  monoplane  construction  nmst  be 
abandoned  because  too  heavy. 
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With  an  improved  wingf  profile  and  increased  speed,  the  limiting" 
size  of  a  monoplane  is  increased.  At  present,  such  a  limit  is  about 
1000  kilograms,  but  doubtless  this  will  be  doubled  in  future. 

ORTHOPTiRES. 

In  the  history  of  aviation,  we  naturally  find  many  attempts  at 
mechanical  flight  by  imitation  of  the  flight  of  birds.  Beating 
wings,  at  the  present  time,  are  looked  upon  with  great  intolerance 
by  many  writers  who  can  see  a  future  only  for  the  aerq>]ane  with 
screw  propeller.  They  forget  the  debt  we  owe  to  the  pioneers  of 
heavier  than  air  flight.  Nevertheless,  there  are  a  few  authorities 
who  believe  such  an  attitude  unsound,  and  who  arc  working  to 
produce  a  practical  "  orthoptere  " ;  a  flying  machine  which  will 
sustain  itself  and  advance  in  air  by  means  of  beating  wings. 

We  will  now  consider  the  advantages  and  disadvantages  of  a 
machine  with  beating  wings,  compared  with  an  aeroplane  with 
fixed  planes  driven  by  a  screw  propeller.  First,  however,  I  must 
point  out  a  common  error  in  the  definition  and  conception  of  the 
"  orthoptere."  It  is  often  said  that  the  wings  of  a  bird  strike  the 
air  normally  on  a  down  stroke  so  that  on  the  up  stroke,  by  some 
strange  miracle  or  sleight  of  hand,  the  resistance  of  the  air  is  re- 
moved. The  bird  is  supposed,  perhaps,  to  fold  his  wings  and  then 
thrust  them  out  for  another  down  stroke,  or  to  make  an  up  stroke 
allowing  the  air  to  filter  through  his  feathers  as  through  a  sieve. 
From  such  reasoning  it  follows  that  a  surface,  beating  the  air 
normally,  has  a  greater  effect  than  if  its  action  were  oblique.  But 
even  a  superficial  examination  of  a  bird  shows  that  it  needs  no  such 
a^mplicatcd  maneuvering,  and  that  the  air  never  passes  through  his 
wing  feathers.  Also,  a  horizontal  plane,  forced  to  fall  vertically, 
reaches  the  ground  before  the  same  plane  falling  in  an  oblique 
direction.  Similarly,  a  screw  propeller,  if  unable  to  turn,  falls 
faster  than  one  which  is  free  to  turn  as  it  descends.  These  show 
the  advantages  of  an  oblique  attack. 

The  fact  is,  that  the  wings  of  birds  never  strike  the  air  normally, 
but  always  obliquely,  with  a  large  angle  of  incidence  when  rising 
off  the  ground  and  with  a  great  expenditure  of  effort.  In  steady 
flight,  the  angle  of  incidence  becomes  but  a  few  degrees,  as  is  the 
case  for  all  aeroplanes.  In  the  analysis  of  the  flight  nf  birds,  the 
motion  of  translation  resulting  from  the  movement  of  the  wings 
has  been  neglected.    Tlie  axis  of  reference  has  been  taken  on  the 
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bird  and  moving  along  with  it.  But  we  can  see  that,  when  a  wing 
is  lowered,  there  is  a  forward  motion  of  tlie  whole  body,  so  that  the 
absolute  motion  of  the  wing*  with  reference  to  an  axis  fixed  in  space, 
IS  in  reahty  both  forward  and  downward  in  an  oblique  direction. 
Just  as  in  the  question  of  equilibrium  of  aeroplanes,  the  stupidity 
of  the  theorists  has  led  them  to  consider  a  static  wing  motion  never 
found  in  nature,  and  their  half  truths  have  been  incorporated  by 
practical  men  into  flying  machines  which  refused  to  fiy. 

An  **  orthoptcre  "  is  a  machine  in  which  the  wings  beat  vertically 
as  in  the  case  of  a  bird,  but  which  strike  the  air  obliquely  as  in  the 
fixed  wings  of  the  aeroplane.  The  theory  of  the  aeroplane  is  im- 
mediately applicable  to  the  "  orthoptcre  "  with  certain  reservations 
brought  out  below. 

Near  the  body  of  the  bird,  the  beating  of  its  wings  has  much  less 
amplitude  than  at  the  tips,  so  that  the  inner  part  of  the  wing  has 

1e  driving  power  and  acts  as  a  sustaining  plane,  exactly  like  an 
aeroplane.  The  wing  tips  furnish  the  motive  power  and  at  the 
same  time  contribute  to  sustcntation.  By  reason  of  the  great 
amplitude  of  its  vibration,  the  wing  tip  must  have  a  greater  inclina- 
tion than  the  rest  of  the  wing.  It  is  probable  that  in  a  bird  the 
natural  flexibility  and  elasticity  of  the  wings  produce,  automatically, 
a  deformation  to  give  the  proper  variations  of  the  angle  of  incidence 
to  provide  a  propulsive  component  of  force,  and  at  the  same  time  a 
sustaining  component. 

Even  during  the  up  stroke  of  a  wing,  the  pressure  comes  on  the 
lower  side,  and  the  upward  movement  is  caused  by  the  elasticity  of 

e  wing  and  the  forward  motion  through  the  air.  The  great 
pectoral  muscles~sa  much  exaggerated  in  birds — furnish  all  the 
power  for  fliglit  by  their  contraction.  The  role  of  the  scapular  or 
lifting  muscles  is  wholly  secondar)-,  and  the  weak  extensor  or  flexor 
muscles  along  the  wing  arc  not  in  use  during  full  flight. 

All  the  movements  of  the  wings  of  birds,  with  their  reactions 
pon  the  air  during  flight,  were  carefully  studied  by  Marey  thirty- 
vc  years  ago,  and  after  a  careful  analysis  he  proved  the  extreme 
impHcity  of  flight  by  beating  wings. 

A  mechanical  "  orthoptcre  "  should  be  very  simple,  consisting 
merely  of  a  body,  carrying  a  motor  and  passenger,  and  two  flexible 

ings,  having  an  alternating  motion  about  a  single  longitudinal 

aring.  However,  there  is  not  yet  a  successful  machine  of  this 
"type.  The  first  reason  for  this  is  the  incorrect  theory  which  has  led 
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to  fatal  mistakes;  and  the  second  is  the  great  prejudice  among^  de- 
signers  aprainst  moval»!e  jointc^l  wings,  which,  they  fear,  will  be 
weak,  if  they  are  flexible.  Finally,  there  is  no  motor  adapted  to  the 
control  of  the  wings.  j 

Tliese  objections  may  be  overcome  in  future.     Tlie  motion  is  a 
simple  reciprocation  in  one  plane;  the  construction  is  not  <lifficuU, 
and  with  a  sinjjle  articulation  should  not  be  heavy  :  flexibility  is  n< 
longer  a  problem,  for  aeroplanes  are  now  in  use  witli  flexible  wingsj 
which  arc  both  light  and  strong.    The  question  of  a  motor  present  1 
greater  difficulty.    The  trouble  comes  from  the  slow  speed  of  the 
wings.  20  or  30  strokes  a  minutes  for  a  machine  of  200  or  500  kilo- 
grams.   A  liglit  motor  must  run  at  high  speed  to  develop  its  power] 
with  a  low  torque.    There  must  then  be  some  reducing  gear,  havin| 
considerable  weight.     Yet  some  aeroplanes  have   found  an   ad- 
vantage in  having  a  reducing  gear,  and  the  extra  weight  may 
balanced  by  a  gain  in  efficienn.'  of  the  machine  as  a  whole. 

Another  objection  is  made  to  the  "  orthoptere  "  on  the  ground 
that  a  reciprocation  is  inferior  to  a  continuous  motion.  This  is 
larg^ely  a  matter  of  opinion.  Only  in  turbines  and  electric  motorsH 
can  we  get  a  continuous  rotation  without  starting  from  a  recipro-^^ 
eating  motion.  In  such  a  medium  as  air.  a  slow  reciprocating 
motion  may  be  much  more  advantageous  than  the  continuous  rota- 
tive motion  of  a  liigh-sf^ed  screw  propeller.  Present-day  aero-| 
planes,  running  their  propellers  at  1000  to  1500  revolutions  pefi 
minute,  give  a  tip  speed  of  over  200  meters  per  second.  This  tigure' 
will  no  doubt  be  exceeded  by  the  high-speed  aeroplanes  predicted] 
for  the  future.  A  high  speed  is,  of  course,  favorable  to  sustentaiioi 
and  to  the  action  of  a  propeller  blade,  but  there  is  ol)vious!y  a  limit. 
This  limit  is  already  passed  in  the  case  of  screw  propellers,  fori 
experiments  show  a  gain  in  eflicicncy  with  larger  and  slower  pro- 
pellers. This  is  not  a  general  rule,  and  it  will  be  mentioned  latcrl 
in  the  discussion  of  prof^ellers.  In  an  "  ortlioptere,"  the  speed  of 
wing  tip  is  about  one-third  the  speed  of  blade  tip  in  an  aeroplane 
running  at  the  same  velocity.  For  very  high  speed,  then,  the 
"  orthoptere  "  would  have  an  advantage.  ^ 

The  principal  argument  in  favor  of  the  *'  orthoptere  "  is  its  com-^ 
pactncss.     The  wing,  being  active,  has  greater  sustaining  eflFect 
than  when  acting  passively,  as  in  an  aeroplane.    This  makes  t 
former  csi>ecially  adapted  for  small  machines  for  short  trips  w 
one  or  two  passengers.     Such  small  niachines  are  die  easiest 
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IrtiiUI,  and  il  is  |jossibIe  that  some  day  there  will  be  "  orthopteres." 
In  addition  this  type  is  easily  stored,  and  has  special  facility  for 
ding  or  rising  from  restricted  s|)accs.     It  is  possible  that  such 
achincs  may  become  very  common,  and  for  that  reason  I  have  in- 
cluded this  discussion.     The  special  advaiitag^es  must  not  be  ex- 
erated,  and  it  must  not  be  assumed  that  an  *'  orthoptere  "  can 
se  without  a  space  before  it.     It  seems  natural  to  think  that  with 
flapping-  wings,  a  machine  could  rise  vertically  from  the  ground, 
but  the  impossibility  of  such  a  feat  is  pointed  out  above. 

I  believe  there  has  been  only  one  successful  "  orthoptere."  That 
one  was  a  model  made  by  Tissandier  thirty  years  ago,  but  at 
present  such  flight,  though  interesting,  is  hardly  in  an  experi- 
mental stage. 

Kit  is  interesting  to  note  that  small  birds  fly  with  flapping  wings, 
bile  heavy  birds  fly  in  this  manner  very  little,  showing  a  marked 
'eference  for  soaring  (**  vol  plane  '*).  There  is  no  bird  heavier 
lan  10  kilf^rams  that  can  fly  with  flapping  wings  for  any  con- 
dcrable  time.  Of  course,  with  tireless  meclianical  motors  more 
ptnvcrful  than  the  natural  ones,  the  limit  on  weight  will  be  much 
greater.  This  observation  serves  to  confirm  my  opinion  that  the 
acro-motorcycle  of  the  future  will  fly  with  flapping  wings. 
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A  class  of  machines  having  more  supporters  than  the  precedmg 
the  helicopter  in  which  botli  the  propulsive  and  sustaining 
forces  are  given  by  screw  propellers.  The  system  has  the  follow- 
ing advantages :  Direct  use  of  rotational  movement.  al>ility  to  rise 
or  land  in  a  vertical  line,  ability  to  hover  over  any  given  point. 
The  machine  consists  ctf  a  car  with  motor  and  passengers,  having 
e  or  more  propellers  with  vertical  axes  to  give  sustentation,  and 
e  or  more  propellers  with  horizontal  axes  for  propulsion.  This 
combination  of  propellers  may  be  replaced  by  a  group  in  an  inter- 
mediate plane  which  will  give  the  same  components. 

All  this  demands  great  wxight  and  complication  of  machinery. 
and  though  a  possible  solution,  is  not  a  good  one.  for  the  screws 
with  vertica]  axes  have  only  a  small  sustaining  power,  even  under 
avorable  conditions.  There  is  an  absolute  limit  placed  upon  them 
the  fact  thai  the  weight  of  a  propeller  will  increase  with  the 
ibe  of  a  diameter,  if  it  exerts  no  force,  but  at  a  greater  rate  when 
reaction  is  met.  On  the  other  hand,  the  reaction  or  thrust  of  the 
ler  increases  much  more  slowly  than  the  cube. 
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Toy  helicopters,  launched  by  springs,  whose  power  is  oat  of  all 

proportion  to  the  weight  lifted,  are  most  successful;  but  full-sized 
machines  have  recently  given  most  discouraging^  results.  They 
were  with  great  difficulty  raised  a  small  distance,  and  sustained 
only  a  little  while.  Calculation  from  the  observed  efficiency  of  the 
screws  seemed  to  prove  that  flight  was  possible.  But  the  fact  ^vas 
overlooked  that  the  lifting  screws  were  turning  near  the  ground, 
so  that  tlie  discharged  streams  of  air  could  not  easily  escape.  It  is 
reasonable  to  suspect  that  the  thrust,  under  such  condition?,  is  ex-  ^ 
aggerated,  and  there  is  small  hope  of  ever  seeing  a  helicopter  sta-  H 
tionary  in  the  air.  In  such  a  case,  the  great  screws,  turning  at  high 
speed,  would  produce  a  downward  current  in  the  air,  in  which  it 
would  be  very  difficult  to  sustain  a  Ixidy  of  any  size. 

Another  practical  diffiailty  rests  in  the  fact  that,  whether  with 
one  set  of  screws  or  two  sets  at  right  angles,  when  the  machine 
moves  ahead  the  screws  work  on  oblique  streams  of  air.  The  re- 
sult is  an  uneven  action  and  shock  on  a  blade  at  ever^'  revolution. 
The  efficiency  is  much  reduced,  and  a  heavier  blade  construction  is 
required. 

Therefore,  in  spite  of  the  apparent  simplicity  of  the  helicopter. 
I  lielieve  it  can  never  be  successfully  built  It  is  interesting  to 
show  that  the  flight  of  insects  is  similar  to  the  helicopters,  and  it 
is  easy  to  propose  a  large  machine  to  imitate  this  natural  flight. 
But  the  theon.-  of  the  screw  propeller  shows  tliat  such  an  applica- 
tion is  valuable  only  with  a  ver>'  small  weight.  Obser\'ation  and 
theory'  agree  in  condemning  the  helicopter  of  any  weight  al)ove  a 
few  kilograms,  and  at  the  same  time,  recommend  it  for  little  flying 
toys. 

Screw  Propellers  for  Aeropl.\kes. 

After  helicopters,  it  is  natural  to  take  up  the  subject  of  screw 
proj^ellers  in  general.  Surprising  as  it  may  seem,  the  theory  of  the 
propeller  is  not  well  developed  in  spite  of  the  learned  volumes 
written  about  it.  The  design  of  practical  propellers  to  meet  definite 
requirements  is  entirely  empirical.  Tliis  is  the  result  of  the  barren- 
ness of  the  methods  of  pure  science.  The  mathematicians  have  a 
tendency  to  consider  the  entire  arsenal  of  mathematical  processes 
as  a  science  complete  in  its  abstraction,  and  with  little  reference  to 
natural  phenomena,  while,  at  the  same  time,  physicists  often  tend 
to  avoid  mathematical  analysis.  The  result  is  that  this  splendid 
instrument,  mathematics,  though  only  a  tool,   finds   few  hands 
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capable  of  making  effective  and  practical  iise  of  it.  In  order  to 
apply  the  mathematical  treatment,  certain  assumptions  are  first 
made,  restricting  the  phenomena  to  a  special  case  more  or  less  im- 
possible. The  results  are  then  translated  into  formulas,  which, 
once  established,  permit  a  full  mathematical  development — in- 
teg^ration,  exterpolation.  and  all  tlie  flights  of  a  spirit  embarked  in 
the  realms  of  serene  abstraction.  In  the  meantime,  the  original 
assumptions  have  been  forj^otten,  or  ignored,  and  the  precise  con- 
clusions, reached  with  such  brilliant  effort,  lead  to  bitter  dis- 
appointment when  applied  to  real  conditions  which  have  never  been 
analyzed. 

In  the  matter  of  the  propeHer,  it  is  surprising  to  note  the  re- 
strictions made  to  facilitate  the  use  of  mathematics.  Fornuilas  and 
curves  so  developed  have  no  practical  application.  The  experi- 
rnental  method  has,  therefore,  been  turned  to.  but  in  onler  that  our 
experiments  may  be  fruitful,  there  should  be  a  fair  working  theory 
of  the  proi>eller  to  serve  as  guide.  Such  theory,  even  if  very  ap- 
proximate, will  be  corrected  and  further  developed  by  the  experi- 
mental work.  Curves  of  thrust  and  efiiciency  have  been  made  for 
many  propellers,  but  these  are  isolated  examples  not  connected 
by  any  law.  A  rigid  analysis  of  the  phenomenon  should  have  been 
made  first,  for  it  is  probably  the  resultant  of  many  independent 
phenomena  superposed.  The  problem  becomes,  therefore,  one 
with  many  independent  variables,  and  can  hardly  t>e  expressed  in 
a  single  general  formula.  The  common  theory  cannot  bring  out  the 
effect  of  such  variables  as  the  angle  of  slip,  profile  of  the  blade. 
speed  already  acquired  by  the  aeroplane,  etc.  The  problem  is 
similar  to  that  of  the  wing  surfaces,  and  the  final  result  will  only  be 
reached  by  the  experimental  method.  But  it  will  not  be  necessary, 
when  one  factor  has  been  determined,  to  apply  to  it  all  the  flights 
of  mathematics.  VVliat  wc  need  is  simply  a  penetrating  analysis, 
certainly  difificult,  but  demanding  only  logical  reasoning  to  separate 
out  as  many  as  possible  of  the  elements  of  this  complex  action.  We 
hope  that  soon  our  aerodynamic  laboratories  will  give  us  a  practical 
theor)'  of  the  propeller. 

In  the  meantime,  we  must  not  make  the  mistake  of  considering 
the  propeller  apart  from  the  aeroplane  on  which  it  will  be  used.  It 
means  nothing  to  say  that  a  certain  propeller  gives  a  certain  thrust, 
and  we  must  not  base  our  prediction  of  its  performance  on  trials 
made  with  the  propeller  alone,  thrusting  against  a  fixed  point.    The 
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present  theory,  thoug^h  incomplete,  is  an  aid  to  untlerstanding  the 
action  o(  the  propeller,  but  experimental  work  must  proceed  with 
full-sized  prof>ellers  in  flifjht,  or  under  identical  sen'ice  conditions. 

The  most  strikinj^j  feature  of  aeroplane  propellers  is  their  ^eat 
speed,  20  to  30  revolutions  per  second,  giving  a  tip  speed  of  150 
to  200  meters  per  seccmd.  Such  excessive  speed  is  demanded  by 
motor  dcsi^.  and  operates  to  reduce  the  number  of  blades  an<l 
the  pitch,  while  friction  is  increased  as  well  as  blades  stressed.  It 
would  help  designers  if  the  theory  could  give  the  limit  on  speed, 
or  could  prescribe  the  conditions  to  meet  any  given  speed.  It  lias 
seemed  of  a<lvantage  to  reduce  speed  by  some  reduction  device  on 
dirigibles,  and  probably  most  aeropJanes  except  the  smaller  racing 
machines  will  find  an  advantage  in  such  reduction  of  prripcllcr 
sj)ced.  Some  of  the  larger  aeroplanes  in  which  a  reduction  is  made 
have  pmved  very  satisfactory.  The  gain  comes  from  a  larg^er 
number  of  blades,  larger  diameter,  or  a  larger  number  of  propel- 
lers driving  the  machine,  and  in  general  an  increased  propulsive 
area.  It  is  obvious  that,  for  good  efficiency,  there  must  be  a  lower 
limit  on  this  area. 

A  most  important  effect  of  the  high-speed  propellers  is  the  g>'ro- 
scopic  action,  which  is  considerable  in  spite  of  light  construction. 
This  ciTecl  may  l>e  l>ene(icial  in  contributing  to  longitudinal  and 
lateral  etiuiUbrium  of  an  aeroplane  or  dirigible,  but  at  the  same 
time,  it  is  blamed  for  serious  accidents.  The  propeller  tends  to 
remain  in  its  plane  of  rotation  and  to  resist  the  action  of  the  rudder. 
On  a  sudden  turn,  the  shaft  and  blades  are  abnormally  stressed. 
Rupture  comes  at  a  time  when  the  equilibrium  is  not  stfeady,  and 
a  fall  is  probable.  There  have  already  been  several  catastrophes 
due  to  propeller  failure. 

Another  cause  of  fractured  shafting  is  claimed  to  be  vibration. 
Tlie  shaft  and  propeller  will  vibrate  with  a  natural  period,  depend- 
ing on  the  dimensions  and  the  nietho^l  of  supporting.  If  this  period 
s>T»chronizes  with  the  impulses  of  the  motor,  the  resonance  estab- 
lished will  increase  the  amplitude  of  vibration  to  the  breaking  point. 

Also,  in  flight,  the  tlirust  is  not  in  line  with  the  axis  of  the  shaft. 
The  latter  is  usually  inclined  with  respect  to  the  wings  by  an  angle 
equal  to  the  angle  of  incidence  of  the  air  on  the  wings  in  steady 
flight.  The  effect  is  that  the  propeller  has  a  vertical  inclination  to 
the  stream  of  air  in  which  it  works,  and  the  uneven  action  of  the 
blades  will  produce  a  shock  on  each  blade  at  every  revolution.    This 
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point  was  brought  out  in  discussing  hcHcopters.  Ordinarily  the 
angle  of  inclination  is  small  and  the  eflect  can  be  neglected.  How- 
ever, the  vibration  may  be  added  to  that  described  above  to  produce 
disagreeable  oscillation. 

Such  points  must  be  considered  with  reference  to  the  ad- 
vantage uf  light  construction  and  a  low  factor  of  safety.  Vibration 
must  be  reduced,  and  sharp  changes  of  direction  and  altitude 
avoided.  The  acrobatic  feats  of  a  certain  class  of  aviators  should  be 
forbidden  unless  their  machines  are  especially  designed  for  that 
purpose. 

For  security  It  would  appear  of  advantage  to  have  more  than 
one  propeller,  but  if  disposed  laterally,  the  stopping  of  one  might 
destroy  equilibrium.  It  is  possible  to  avoid  this  difficulty,  and 
machines  with  two  .screws  have  been  made,  but  driven  from  a  single 
motor. 

Two  motors  would  afford  security  against  the  failure  of  motive 
wcr.     Such  an   installation  is  quite  possible,  and   it  could  be 
arranged  to  drive  two  propellers  by  either  motor  or  by  both.    There 
Would  then  be  two  independent  propulsive  units,  one  in  the  rear 
of  the  other. 

Jmt  Propulsion. 

It  has  been  predicted  that,  in  the  not  far  distant  future,  veloci- 
ties as  high  as  300  kilometers  per  hour  will  be  attained.  This  is,  of 
course,  Utopian,  but  were  such  si>eed  to  be  realized,  the  screw 
propeller  would  be  inadequate.  A  tip  spe&i  of  500  meters  per 
second  would  I)e  required,  atid  no  known  method  of  construction 
could  make  a  blade  of  reasonable  weight  sufficiently  strong. 

A  fluid  passing  through  an  orifice  from  a  tank,  where  the  press- 
ure is  high,  to  the  atmosphere,  may  attain  a  velocity  as  high  as  1000 
meters  per  second.  If  the  difference  of  pressure  could  be  main- 
tained, the  reaction  of  the -jet  might  be  utilized.    It  is  projxjsed  to 

try  some  machine  to  generate  a  fluid  at  high  pressure  and  to 
discharge  it  downward  and  to  the  rear  to  create  forces  of  sus- 
tentation  and  propulsion.  Such  a  discharge  should  be  by  pufifs 
at  short  intervals,  so  that  the  outside  air  would  not  be  set  in  mo- 
lion  creating  a  current  opposing  the  aeroplane. 

It  is  not  difficult  to  find  serious  objections  to  such  a  scheme. 

ven  at  the  extreme  speeds  spoken  of  so  Itghtly,  the  mechanical 
efficiency  of  the  apparatus  would  Ije  very  low,  and  for  present-day 
speeds,  would  be  practically  zero. 
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Such  iTK>tive  power  would  make  rising  and  landing  a  most  violent 
operation,  requiring  buffer  springs  and  an  extremely  rigid  and  ^ 
heavy  construction.  H 

It  is  hardly  probable  that  a  machine  will  ever  fly  with  the  pro- 
pulsion of  a  jet. 

Aeroplane  Motors. 

The  light  motor  made  aviation  possible,  and  the  effort  is  still 
being  made  further  to  lighten  it  in  order  to  increase  the  capacity 
for  carrying  load,  and,  consequently,  the  radius  of  action.  Never- 
theless, extreme  lightness  must  not  be  attained  at  the  expense  of 
reliability  and  endurance.  A  weight  per  horsepower  of  3,  5,  or 
even  10  kilograms  is  permissible  at  present,  and  with  the  probable 
increased  efficiency  to  be  expected,  the  present  type  of  motor  should 
be  very  satisfactory.  ^1 

Aeroplane  motors  w^ork  under  no  special  conditions,  and  can  " 
apply  any  improvements  made  on  automobile  motors,  or  explosion 
motors  in  general.    There  have  been  doubts  as  to  the  performance 
of  aeroplane  motors  in  the  rarified  air  of  high  altitudes,  though 
automobiles  find  little  difficulty  in  climbing  mountain  passes  of 
great  height  al>out  sea  level.     A  proper  adjustment  of  the  car- 
buretor and  the  ignition  should  provide  for  any  altitude  changes.  ^ 
A  considerable  loss  in  power  is  not  a  serious  drawback,  for  aero-  H 
planes  in  practice  are  always  greatly  overpowered  in  order  to  meet 
strong  air  currents  or  to  climb  quickly  to  1000  or  2000  meters 
altitude.    And  if  the  more  rarified  air  at  a  great  height  gives  less 
sustaining  effect,  the  resistance  is  also  less  and  for  a  given  power 
the  speed  should  be  much  increased. 

Cooling  is  the  most  serious  problem  in  motor  design,  and  in- 
creases in  difficulty  with  increase  in  power.  A  decrease  in  pounds 
per  horse-ix>wer  is  prevented  by  this  difficulty  of  getting  adequate 
cooling  without  the  use  of  auxiliary  apparatus. 

However,  the  last  word  in  motors  has  not  been  heard  yet,  and 
perhaps,  very  soon,  we  shall  have  an  internal  combustion  turbine, 
which  will  be  lighter  and  less  subject  to  vibration  than  tlie  piston 
motor. 

The  future  of  aviation  is  much  concerned  by  the  jx)ssibility  of 
installing  a  propulsive  system  of  several  motors  and  proijcllers  in 
such  a  manner  that  failure  of  one  motor  will  not  affect  the  others. 
In  such  a  case,  there  would  be  reasonable  security  against  the 
risk  of  a  forced  descent,  a  risk  least  attractive  for  over  water  flying. 
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The  solution  is  fairly  simple,  but  demands  some  sort  of  transmis- 
sion device  The  claim  for  reduced  propeller  speed  also  required 
such  transmission  as  shown  above,  and  allows  high-speed  motors 
of  reduced  weight. 

Variable  speed  is  hardly  of  advantage  in  an  aeroplane  motor, 
except  for  a  few  moments  before  landing.  Variable  speed  can  only 
be  given  at  the  expense  of  reliability  and  endurance  and  consider- 
able complication  must  be  introduced.  This  complication  can  well 
be  avoided  in  an  aeroplane  motor,  which  should  have  in  practice  a 
single  operating  condition,  corresponding  to  the  most  favorable 
speed  and  load  of  the  aeroplane. 
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Launching — Landing. 


cept  for  a  helicopter,  speed  is  necessary  before  a  machine  can 
sustain  itself  in  the  air.  Consequently,  before  taking  flight  a 
velocity  must  be  imparted  by  some  launching  maneuver. 

Wheels  on  the  aeroplane  are  an  extra  weight  of  no  advantage  in 
flight,  but  nevertlieless  they  render  the  machine  entirely  inde- 
pendent of  a  fixed  launching  or  landing  place.  An  aeroplane  can 
then  rise  from  any  place  where  a  clear  field  ahead  can  be  found, 
and  the  equipment  need  not  be  very  heavy  for  a  machine  of  from 
500  to  1000  kilograms. 

Launching  by  means  of  a  spring,  catapult  or  similar  device  has 
the  great  disadvantage  of  making  the  machine  dependent  upon  a 
fixed  installation,  to  which  it  must  return  before  making  another 
flight.  The  machine  itself  could,  of  course,  be  made  lighter  by 
doing  away  with  a  carnage.  The  disadvantage  of  fixed  stations  of 
arrival  and  departure  would  have  less  weight  in  special  cases.  For 
instance,  the  great  passenger  aeroplanes  of  the  future  will  require 
such  stations,  just  as  we  now  need  railroad  stations  and  wharves. 
For  small  aeroplanes  to  he  carried  aboard  ^hip,  a  special  launching 
or  landing  arrangement  would  not  be  a  serious  inconvenience. 

Another  method  is  to  allow  the  aeroplane  to  slide  down  mclined 
rails  until  a  sufficient  speed  is  attained.  In  a  similar  manner  birds 
often  take  flight  from  an  elevated  position. 

The  speed  necessary  in  launching  is  obviously  with  reference  to 
the  air,  and  if  at  the  start,  the  wind  has  a  velocity  with  reference  to 
the  aeroplane,  the  velocity  to  be  acquired  may  be  less  than  for 
rising  in  still  air  Consequently,  launching  against  the  wind  re- 
quires less  speed  and  less  space,  and  a  similar  advantage  is  afforded 
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in  landing.  Launching  will  be  obviously  easier  if  the  aeroplane  has 
a  great  excess  of  power,  but  in  order  to  benefit  by  this  excess  there 
must  be  movable  horizontal  surfaces,  such  as  horizontal  rudders, 
large  ailerons,  or  the  wings  themselves  movable.  At  the  start,  the 
angle  of  incidence  is  increased  to  increase  the  sustaining  force,  and 
when  well  under  way,  the  angle  is  decreased  to  increase  speed 
and  prevent  the  aeroplane  rising  higher. 

Most  careful  consideration  must  be  given  to  the  air  currents 
produced  by  any  platform  for  launching  or  landing.  The  question 
comes  up  at  once  when  aeroplanes  are  to  be  launched  from  or  to 
land  upon  a  ship's  deck.  It  will  generally  be  possible  to  facilitate 
such  maneuvers  by  taking  advantage  of  conditions. 

Landing  appears  simpler  than  rising,  for  it  is  always  easier  to 
check  a  velocity  than  to  impart  it.  But  the  operation  is  rather 
ticklish,  and  requires  shock  absorbing  devices.  To  alight  with 
precision  ujKjn  a  small  platform,  the  wings  should  be  movable,  or 
special  braking  surfaces  provided  on  the  aeroplane. 

Aviation  in  the  Xavv. 

Aeroplanes  are  universally  considered  to  have  great  value  as 
instruments  of  sjKjrt.  and  it  is  admitted  that  in  special  cases  they 
might  l>e  of  real  service  to  an  army  in  the  field.  But  with  a  few 
exceptions,  it  is  denied  that  the  navy  has  or  ever  will  have  any  use 
for  them.  It  seems  a  shocking  blunder  to  spend  several  hundred 
thousand  francs  (in  a  budget  of  400  million)  on  air  craft  that 
might  well  be  spent  on  Ixittleships.  The  rcMe  that  is  claimed  for 
them  is  also  that  of  wireless  telegraphy,  infinitely  more  sure  and 
rapid. 

Thcrofure.  before  commencing  an  argument  that  my  brother 
officers  may  follow  with  considerable  distrust.  I  wish  to  make  my 
|Hisition  plain.  1  agree  that  the  navy  should  be  made  up  of  ships; 
as  manv  ships  as  |>ossiI)Ie  for  the  money  available.  Hut  I  also  be- 
lieve that  these  ships  should  be  of  the  type  l)  assure  victory  in 
\«tle— hattleshijis — "capital  ships."  C'ruiscrs.  sci^uts.  destroyers, 
:^'r'.^0\lo-lH>ats.  and  siibniarint-N  arc  all  auxiliary  h>  llio  battle  fleet. 
I"\'Vj:h  such  auxiliaries  arc  necessary,  their  imi>"rlance  nuist  not 
V  c\A5;>:craicd  to  the  jxiint  nf  >pen(ling  (tn  them  hah",  c)r  ini>re  than 
^01':.  o:  %*v.r  appropriation,  as  has  recently  been  done.  The  navy  has 
^..c.>^,-,.;  •Vn..-.  ;4  oraze  U^t  ilutillas  t)f  useless  and  ensily  auxiliaries  of 
^*v--    :^"V.    whose    only    reason    for    existence    i-    a    >npi>ose(I 
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A  short  time  a^o  the  true  state  of  affairs  was  realized  aivl  the 
mstriiciion  of  torpedo-boats  and  cruisers  was  discontiiuicd. 
At  tlic  same  time,  it  was  not  forgotten  that  a  navy  cannot  be  com- 
posed of  battleships  alone.  Thoiigfh  no  torpedo-ljoats  are  built, 
there  arc  manv  submarines,  and  in  place  of  cruisers  we  now  de- 
pend on  powerful  armored  cruisers  to  make  reconnaissance,  as 
well  as  to  take  a  place  in  the  line  of  battle.  And  (here  also  has 
been  developed  scouting  tactics  for  tiic  battleships  themselves. 
Great  antl  costly  armored  cruisers  have  a  short  life,  and  scouts 
are  proposed.  Destroyers  are  made  larger  and  larger  with  the 
liope  of  using  them  as  ocean  scouts. 

It  is  absolutely  necessary  for  an  admiral,  as  for  a  general,  to  Ik 
well  informed  regarding  his  enemy,  before  he  can  act  with  con- 
fidence and  precision.  Wireless  telegraphy  has  rendered  the 
transmission  of  intelligence  prompt,  sure  and  economical,  hut,  in 
addition,  there  must  always  be  agents  to  collect  information,  as 
fully  as  possible,  at  the  greatest  distance  possible,  and  as  often  as 
possible.  With  the  great  mobility  of  modem  fleets,  the  setting 
of  the  chess  board  of  strategy'  and  tactics  is  constantly  changing. 

Aeroplanes  are  especially  adapted  for  this  important  service  by 
their  ability  to  mount  rapidly  to  looo  meters  altitude,  to  maintain 
a  speed  of  50  or  *K)  knots,  and  to  observe  without  danger  to  them- 
selves. They  can  be  fitted  with  wireless  telegraph  apparatus  of 
small  weight,  and  due  to  their  cheapness,  we  can  have  great  num- 
bers of  them  at  an  expenditure  of  hut  one  or  two  per  cent  of  the 
total  appropriation,  instead  of  the  usual  30  to  50  per  cent. 

Considerations  of  economy,  first  urged  against  providing  aero- 
planes, will  end  by  forcing  aeroplanes  u[X)n  the  navy  and  will  hasten 
their  development  and  ajiplication  to  naval  uses. 

But  aeroplanes  nectl  not  nnly  be  scouts.  They  are  especially 
valuable  in  detecting  a  .submerged  submarine,  due  to  the  fact  that, 
from  a  great  height,  a  man  can  see  far  beneath  the  surface  of  the 
water.  The  recent  progress  in  the  effectiveness  of  the  submarine 
has  created  a  most  dangerous  risk  for  a  fleet,  even  when  at  sea. 
against  which  no  means  of  defence  has  Ijeen  devised.  Although 
aeroplanes  would  not  be  an  absolute  security  against  submarine 
attack,  they  are  nevertheless  the  best  defence  available. 

Also,  the  aeroplane  could  Ix-  ciuployed  to  find  ont  the  position  of 
submerged  mines,  or  floating  mines,  and  to  guide  a  squarlron 
through  a  clear  channel  between  such  dangers. 


1 


652 


Aviation  in  the  Navy. 


It  is  prol)able  that  the  aeroplane  could  be  of  p^real  service  for 
fire  control  at  extreme  ranges  in  observing  the  fall  of  shell. 

But  aside  from  the  function  of  an  observer,  cannot  the  aeroplane 
ser\'e  as  a  weapon  of  direct  offence?  It  could  carry  powerful  ex- 
plosive enclosc<i  in  a  resisting  envelope  like  a  shell  for  a  gun.  An 
aeroplane,  detailed  to  watch  for  submarines,  would  carry  several 
such  bombs,  which  could  be  dropped  near  or  upon  a  detached  sub- 
marine. Tlie  explosion  could  be  arranged  to  occur  at  a  given  depth, 
or  against  the  side  of  the  submarine,  and  the  injur>'  to  the  sub- 
marine would  sink  it.  or  force  it  to  come  to  the  surface  to  surrender. 

Similarly,  l)ombs  dropjjed  into  a  mine  field  would  doubtless  serve 
effectively  as  coimtcr  mines  and  clear  a*  channel  for  a  squadron. 

Fire  bombs  for  lighting  up  a  field  of  battle  are  very  heavy  and 
expensive  when  shot  from  gims,  but  if  to  be  carried  up  in  an  aero- 
plane, they  could  be  made  very  light.  Their  effectiveness  would 
also  be  enormously  increased  because  such  bombs  cotild  be  dropped 
from  an  aeroplane  over  the  place  to  be  Ughted,  attached  to  a  small 
parachute,  so  that  the  light  woidd  last  a  long  time.  In  this  way, 
aeroplanes  could  co-nperate  with  a  torpedo  attack  upon  a  squadron, 
while  at  the  same  time  the  defenders  could  use  the  same  means  as  a 
defence  against  the  torpedo-boats  in  conjunction  with  their  defend- 
ing destroyers. 

The  number  of  ways  an  aeroplane  can  be  of  service  seems  un- 
limited in  such  special  cases  as  the  siege  or  defence  of  a  fortress, 
combined  operations  of  ships  and  troops,  landing  a  force,  etc. 

I  shall  not  attempt  to  look  far  ahead  to  the  day  when  great  aero- 
planes will  transport  20  or  50  men  and  several  tons  of  armament, 
for  by  that  time  the  art  of  war  by  land  and  sea  will  be  so  revolu- 
tionized that  our  present  principles  may  not  apply,  and  deductions 
based  thereon  will  be  false. 

However,  let  us  return  to  the  actual  and  immediate  possibility  of 
aviation  in  the  navy. 

The  Naval  Aeroplane. 

The  characteristics  of  the  naval  aeroplane  are  determined  by  the 
function  it  is  designed  to  exercise. 

If  the  role  of  an  aeroplane  is  confined  to  that  of  watching  the 
entrance  to  a  harbor  or  roadstead,  it  may  be  a  very  small  machine. 
Only  one  observer  beside  the  pilot  need  be  carried,  and  the  supply 
of  oil  and  gasolene  should  be  enough  for  a  maximum  duration  of 
flight  of  two  hours.    Only  a  small  weight  of  explosive  would  be 
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taken  aloft.  Floats  must  be  provicled  of  volume  sufficient  to  pre- 
vent sinking  in  case  tlie  aeroplane  were  forced  by  motor  trouble  to 
land  on  the  water.  In  all  other  respects,  the  aeroplane  would  be  of 
the  ordinary  type. 

If  the  aeroplane  of  great  size  and  endurance  is  soon  developed, 
such  a  type  could  be  used  to  serve  a  squadron  within  a  hundred 
miles  of  the  coast.  A  great  radius  of  action  would  be  required, 
and  launching  and  landing  would  always  be  on  shore.  However, 
to  prevent  loss  in  case  of  a  forced  descent  at  sea,  floats  would  be 
provided  as  in  the  type  above,  and  arrangements  made  so  that  the 
aeroplane  could  be  hoisted  aboard  ship  without  damage  and  brouj^ht 
ashore  again. 

But  it  is  evidently  of  great  advantage  to  have  the  aeroplane 
stationed  on  a  ship  from  whicli  it  can  be  launched,  and  upon  which 
it  can  land.  For  such  a  purpose  a  garage  vessel  has  been  proposed 
to  accompany  tlie  fleet  and  shelter  a  lialf  dozen  aerial  scouts.  But 
in  order  to  be  of  any  real  value  such  a  ship  must  be  a  great  vessel 
with  enormous  deck  space  and  with  a  speed  equal  to  that  of  the 
fleet.  The  probable  cost  of  15,000.000  francs  would  hardly  be 
justified,  even  if  the  number  of  cruisers  were  reduced.  Besides, 
such  expense  is  not  necessary. 

Modem  battleships  of  the  largest  size  can  easily  provide  space 
for  the  launching  and  landing  of  aeroplanes  without  interference 
with  essential  features  of  design  nor  g^eat  expense.  In  addition  an 
aeroplane  can  easily  be  taken  apart  and  stowed  below  if  it  Im:  de- 
sired to  keep  it  aboard  during  action — this  is  hardly  probable,  how- 
ever. At  any  rate,  the  problem  of  rising  from  a  ship's  deck  and 
landing  upon  it  is  now  being  studied  by  able  minds,  and  we  can 
expect  a  practical  solution  at  any  time. 

The  naval  aeroplane  looked  on  with  most  favor  by  all  [except 
sailors]  is  the  hydro-aeroplane  fitted  to  rest  on  the  surface  of  the 
water  and  take  flight  directly  from  it.  Such  machines  are  useful 
only  in  absolutely  still  water,  and  with  even  a  very  moderate  sea 
trouble  would  he  experienced.  To  float  on  the  water  is  no  great 
advantage,  except  perhaps  for  a  great  aeroplane  acting  inde- 
pendently of  a  ship  and  attempting  to  make  a  protracted  cruise. 
In  such  a  case,  the  aeroplane  might  desire  to  rest  on  the  water  at 
intervals.  However,  such  a  utilization  of  an  aeroplane  will  not 
come  in  the  near  future  nor  for  the  aeroplanes  of  moderate  size. 

It  is  now  possible  to  define  the  qualities  of  an  aeroplane  to  suit 
general  considerations.    When  a  demand  is  made  for  a  definite 
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sen'icc.  1  have  no  doubt  a  number  nf  types  will  be  offered,  all  more 
or  less  fulfillinjj  tbe  coiKJitions.  A  careful  selection  after  trials  will 
then  establish  their  relative  merit.  Hut  the  desi^ers  need  some 
sort  of  guide,  and  it  is  expected  of  the  navy  to  write  its  own 
specifications.  In  the  present  status  of  the  aeroplane,  I  believe  the 
question  should  be  brought  up  in  this  manner: 

A  compctilion  to  be  held  by  the  Navy  Department  for  a  naval  aeroplane. 

1.  A  naval  aeroplane  shall  be  defmcd  lo  include  any  type  of  aeroplane 
which  by  means  of  special  floats,  water-tight  body,  or  even  thick  wings 
serving  as  floats,  has  the  aliilily  to  float  on  a  moderate  sea  (wave  height 
one  meter),  in  a  moderate  breeze  ( lo  to  12  meters),  for  several  hours  with- 
out injury  to  passengers  or  machinery.  The  motor  to  be  of  such  construc- 
tion that,  after  several  hours  in  the  above  position,  it  can  be  overhauled  and 
put  in  operation  in  a  few  minutes 

It  seetns  that  the  monoplane  would  be  preferred,  but  any 
type  might  enter  the  competition,  provided  it  met  the  conditions 
specified. 

2.  Any  machine  presented  to  be  so  constructed  that  it  can  readily  be 
hoisted  from  the  water  and  landed  on  a  ship's  deck  by  the  ship's  crane. 

Such  an  arrangement  might  be,  for  example,  a  strong  ring 
secured  to  the  body  of  the  aeroplane  in  such  a  manner  that  the 
whole  machine  can  be  suspended  from  it  without  danger  to  pas- 
sengers or  to  the  machine  itself.  It  will  not  be  required  that  an 
aeroplane  take  flight  from  the  water.  If  such  a  machine  be  sub- 
mitted, it  must  meet  all  the  other  conditions  of  the  competition. 

3.  A  naval  aeroplane  must  be  able  to  take  flight  from  or  land  ujion  the 
shore  under  ordinary  conditions. 

4.  Speed  is  not  specified,  but  other  conditions  equal,  speed  will  be  con- 
sidered an  advantage. 

5.  Details  of  construction  are  not  satisfied,  but  preference  will  be  given 
to  machines  that  are  the  simplest  to  handle  and  to  stow  at>oard  ship.  It  is 
considered  an  advantage  it  a  machine  separates  easily  into  parts  convenient 
for  stowage  or  transport. 

6.  The  naval  aeroplane  should  bave  great  stability  and  good  maneuvering 
qualities. 

7.  With  reference  to  power  and  endurance  two  classes  will  be  recognized : 

a.  An  aeroplane  scout  shall  carry  two  passengers,  a  pilot  and  an  observer 
for  .1  hours,  whh  an  extra  weight  of  50  kilograms,  giving  a  total  weight 
carried  of  200  kilograms,  exclusive  of  necessary  oil  and  gasolene  for  the 
motor.  With  such  loading,  the  aeroplane  must  attain  an  altitude  of  1000 
meters  in  20  minutes. 

b.  An  aeroplane  cruiser  shall  carry  three  passengers,  a  pilot,  a  mechanic 
and  an  observer,  (or  at  least  five  hours,  with  an  extra  load  of  100  kilograms, 
giving  a  total  weight  carried  of  325  kilograms,  exclusive  of  necessary  oil 
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and  gasolene  for  the  motor.  With  such  loading,  the  aeroplane  must  attain 
an  altitude  of  1000  meters  in  20  minutes.  In  Highl,  the  ubservcr,  pilot  and 
mechanic  may  alternate  in  driving  the  machine.  Employment  of  two 
motors,  propeller  groups  which  function  separately  or  together,  is  con- 
sidered an  advantage,  provided  one  motor  alone  has  power  enough  to  sus- 
tain the  aeroplane,  and  that  there  is  no  dangerous  shift  of  equililirium  if 
ooe  motor  stops  suddenly. 

8.  The  Navy  Department  will  furnish  a  plan  of  the  facilities  for  launching 
from  a  ship  and  landing  arrangements  in  order  that  designers  may  adopt 
their  aeroplanes  to  service  conditions.  Designers  may  suggest  any  changes 
ihey  see  tit,  but  are  in  no  way  to  be  considered  responsible  for  the  operation 
of  such  appliances  provided  by  the  department,  as  they  are  for  the  sole  use 
of  the  department  pilots, 

Use  of  Dirigibles  at  Sea. 

The  dirigible  balloon  is  thought  by  many  to  be  the  type  best 
suited  for  naval  use. 

The  balloon  lias  a  few  advantages  and  many  disadvantages.  It 
is  considered  an  advantage  to  be  able  to  hover  over  a  fixed  point  on 
the  ground.  This  is  of  course  possible  for  a  balloon  only  when 
the  velocity  of  the  wind  is  less  than  the  rated  speed  of  the  balloon. 
Tlie  balloon  is  in  less  danger  from  failure  of  motive  power  than  an 
aeroplane,  but  over  water  this  advantage  has  less  weight  than 
ordinarily. 

The  disadvantages  of  the  dirigible  are  noany  and  serious.  The 
first  is  the  great  expense,  including  first  cost,  housing,  equipment, 
and  landing  facilities.  The  life  is  short  and  precarious,  even  when 
fre<juently  overhauled.  Tlie  low  speed  (lower  than  that  of  the  aero- 
plane) is  a  disadvantage  and  prevents  flight  in  winds  that  an  aero- 
plane can  successfully  cope  witJi.  The  dirigible  maneuvers  very 
badly  both  on  the  ground  and  in  the  air,  and  can  reach  an  elevated 
position  only  very  slowly.  By  reason  of  their  imirense  size,  they 
present  a  most  vulnerable  target  to  liostile  ships  or  even  aeroplanes. 
They  arc  also  greatly  affected  by  variations  in  temperature. 
humidity,  solar  radiation — elements  having  almost  no  effect  on  llie 
aeroplane.  A  dirigible  cannot  in  any  way  be  carried  by  a  ship  at 
sea,  so  that  tlicir  w^c  is  prohibited  at  any  distance  from  shore. 

I  I>elievc  that  the  dirigible  balloon  will  only  be  used  by  the  navy 
for  observations  in  the  innnediate  vicinity  of  a  port. 

Experiments  shrjtild  be  undertaken  to  dctctmine  the  possibility 
of  detecting  submarine  mines  from  an  aeroplane.  lUu  in  the  mean- 
time such  work  can  IwUer  he  done  with  a  dirigible,  moving  slowly 
over  the  mine  field  at  a  sufficient  height  to  give  a  good  view  below 
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the  surface  of  the  water,  and  slill  low  enough  to  make  use  of  a  guide 
rope  if  neccssan'.  Such  observations  would  have  to  be  made  in  a 
place  covered  by  the  guns  of  the  sliore  batteries,  and  at  a  time 
chosen  when  the  wind  is  not  higli.  An  auto-balloon  of  moderate 
size — 1500  to  2500  cubic  meters — would  lie  the  best  t\'pe  to  use. 

It  is,  therefore,  reasonable  to  expect  that  at  every  naval  base  there 
wil!  be  one  or  more  hangars  with  two  or  three  small  dirigibles  each. 
But  it  would  be  false  economy  to  attempt  to  enlarge  the  sphere  of 
usefulness  of  such  dirigibles  by  increasing  their  displacement. 
Scouting  must  be  left  to  the  aeroplanes. 


Conclusion. 

I  stated  above  that  the  object  of  this  paper  is  to  clear  away  a 
certain  amount  of  fog,  and  to  create  in  the  navy  a  favorable  atti- 
tude toward  naval  aeronautics.  For  this  reason  I  have  attempted 
to  show  the  different  aspects  of  the  case,  rather  than  to  solve  the 
many  problems  that  are  presented.  I  have  omitted  all  intricate 
technical  discussion,  and  the  use  of  figures  and  fonnulae.  Tiie 
flight  of  birds  is  only  mentioned,  and  no  analysis  is  made  of  soaring 
without  power,  at  present  most  useful  and  interesting.  And  I  hope 
that  what  has  been  written  or  the  ideas  suggested  by  reading  this 
paper,  will  destroy  much  hostility  toward  aviation,  and  that  the 
tests  which  the  Navy  Department  is  about  to  commence  will  be 
watched  with  interest  if  not  with  sympathy.  This  is  the  only  ambi- 
tion I  have  for  this  modest  work. 

Tn  the  development  of  any  new  science  or  industry,  it  is  neces- 
sary to  wail  for  tlic  progress  of  private  enterprise,  TJut  in  this  case, 
progress  is  of  such  vital  importance  to  the  state,  for  the  army,  navy, 
postal  service,  etc.,  that  the  Aerodynamic  Institute  should  be 
generously  subsidized.  Funds  should  be  granted  to  conduct  a  long- 
series  of  methodical  tests  on  full-sized  machines,  and  pilots  and 
obser\'ers  should  be  supplied  by  attaching  to  the  institute  officers 
and  engineers  who  desire  to  specialize  in  aeronautics.  It  will  not 
be  a  question  of  allowing  inventors  to  develop  their  ideas  at  the 
expense  of  the  state,  but  to  create  something  similar  to  the  experi- 
mental model  basins  used  by  all  navies.  These  basins  have  given 
out  such  precise  and  valuable  experimental  data,  that  sometimes  the 
saving  in  power  for  a  single  battleship  is  worth  as  much  as  the 
first  cost  of  the  basin  itself. 
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SHORE  PATROL  DUTY  IN  THE  NAVY. 
By  Midshipman  S.  R.  Canine,  U.  S.  Navy. 


Ha^-ing  done  patrol  duty  a  number  of  times,  and  for  as  much  as 
two  weeks  at  a  lime,  I  feel  justified  in  expressing  my  views  regard- 
ing this  important  duty. 

My  views  are  those  of  one  who  has  always  been  a  junior  patrol 
officer,  and  of  one  who  has  always  been  in  close  touch  with  the  men 
on  hberty  and  with  the  patrol.  I  do  not  wish  to  criticise,  but  to 
state  my  ideas  on  patrol  duty  in  general  and  possibly  give  a  few 
helpful  hints  to  the  younger  officers  who  have  never  had  this  duty. 
My  experience  with  this  duty  has  been  in  foreign  places  entirely, 
and  is  as  follows:  Two  weeks  continuous  duty  each  in  Shanghai, 
Panama.  Bahia  Hlanca,  Argentine  Republic,  one  week  in  Manila, 
and  day's  duty  in  Honohdu,  and  other  places. 

When  ordered  on  patrol  duty  for  the  first  time,  one  usually  asks 
the  question  "  What  am  I  to  do  and  what  system  is  to  be  used  in 
handling  the  patrol?"  There  is  no  fixed  rule.  It  all  depends 
upon  the  city  to  he  patrolled  and  the  number  of  men  given  yon 
for  duty.  Each  city  is  a  problem  to  be  worked  by  the  officers  on 
duty. 

Arrangements  are  made  with  the  city  officials  for  sending  liberty 
parties  and  a  patrol  ashore  and  a  place  is  assigned  by  them  as  head- 
quarters for  the  patrol.  This  varies  from  a  room  in  some  old 
deserted  building  to  quarters  in  the  fire  or  police  station.  The 
officers  can  either  take  quarters  with  the  men  or  go  to  some  nearby 
hotel.  It  is  necessary  to  keep  in  close  touch  with  the  patrol  head- 
quarters. 

The  patrol  should  be  carefully  instructed  concerning  the  fleet 
get  located  in  the  assigned  quarters  and  for  the  officers  to  get  the 
patrol  posted. 

It  is  well  for  the  patrol  officers  to  be  on  intimate  terms  with  the 
chief  of  police  and  to  ask  his  cooperation.  Explain  to  him  that 
you  have  the  patrol  there  to  assist  his  force  and  that  in  minor 
cases  where  a  bluejacket  is  arrested  it  is  best  that  the  man  be 
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turned  over  to  the  ship's  palrol :  tliat  the  man  will  surely  be  punish* 
on  board  ship.  The  chief  of  police,  or  any  of  the  pohcc  force,  can 
best  tell  you  where  trouble  is  most  likely  to  brew  and  the  limits  of 
these  places.  The  patrol  can  then  be  divided  into  watches  accord- 
ing to  the  numlier  of  places  to  be  patrolled,  and  the  first  watch 
posted.  On  posting  the  first  patrol  it  is  well  to  take  the  whole 
patrol  force  alonp^  that  ihey  may  I)e  infonned  as  to  the  places  they 
are  to  patrol  and  that  they  may  know  the  way  to  their  beats.  Good 
reliable  men  may  he  allowed  to  relieve  their  men  without  being 
posted  by  an  officer.  If  possible,  detail  the  patrol  in  pairs.  They 
are  much  more  efticicnt  this  way.  One  man  is  naturally  timid 
about  exerting  his  authority  where  there  is  trouble,  while  if  be 
knows  that  he  has  a  ^ood  man  to  help  Jiim,  he  will  tackle  any 
trouble.  Tlien  again,  two  men  will  be  neetled  if  any  are  needed. 
Liberty  men  from  one  ship  will  sometimes  band  together  and 
impose  upon  a  weak  patrol  if  he  be  not  from  their  ship. 

In  some  places  it  will  not  be  necessary  to  keep  the  patrol  on  duty 
all  night.  At  least  it  may  be  diminished  and  some  places  will  not 
need  patrolling  at  all.  Trouble  usually  is  more  apt  to  occur 
between  the  hours  of  nine  and  eleven  p.  m.  After  this  hour  the 
bluejackets  begia  to  retire  or  return  to  their  ships.  I  have  found 
that  trouble  often  occurs  in  the  "  red  light  district  "  in  the  early 
morning  when  the  men  are  leaving  to  go  home.  After  midnight 
one  or  two  men  can  patrol  what  several  men  were  required  to  patrol 
earlier  in  the  night.  Many  times  reqtiests  will  be  made  by  man- 
agers of  some  theatres  or  moving  picture  shows  or  sinn'lar  concerns 
for  a  patrol  and  I  have  found  that  the  patrol  has  done  much  good 
at  these  places.  A  disorderly  bluejacket  in  a  public  place  of  this 
kind  docs  much  toward  lowering  our  navy  in  the  eyes  of  the 
foreigner.  A  patrol  at  these  places  who  docs  his  duty  creates  the 
best  possible  impression. 

The  patrol  off  watch  should  be  kept  at  headquarters,  for  calls 
frequently  come  in  from  places  where  there  is  no  |>atroI.  Where 
the  patrol  is  permanent,  and  there  arc  enough  men  to  allow  it, 
I  believe  that  the  men  should  be  given  liljerty. 

I'crstnally  1  believe  in  a  permanent  patrol  of  picked  men. 
Where  the  patrol  is  shifted  from  day  to  day,  the  efficiency  of  the 
patrol  is  greatly  reflnced.  The  men  do  not  ^et  on  to  the  swing  of 
things  and  most  of  the  time  is  taken  up  in  instructing  the  patrol, 
relieving  them  and  posting  them.    Men  who  have  the  d\ilv  for  all 
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time  learn  the  system  thcroujjhly  an<l  <lo  their  work  efficiently. 
They  learn  the  haimts  of  the  men  where  trouble  is  most  likely  to 
occur  and  the  times  that  certain  places  should  be  watched.  They 
are  also  capable  of  relieving  each  other  and  of  being  sent  to  un- 
patroUed  places  without  a  guide.  Where  tlie  men  are  shifted  "from 
day  to  day.  it  is  quite  impossible  always  to  have  thoroughly  reliable 
men.  The  best  men  possible  should  be  detailed  un  this  duty. 
Sometimes  patrol  duty  is  looked  upon  as  something  unimiK>rtant 
and  men  arc  sent  on  this  duty  that  are  worse  llian  useless.  This 
creates  a  bad  impression.  They  should  be  men  that  have  as  nmch 
of  a  military  bearing  as  pc^ssiblc  and  men  that  are  strictly  duty 
men.  It  is  a  disgrace  to  our  men  to  have  a  patrol  on  duty  that  will 
stop  to  joke  with  "  the  girls,"  and  be  otJierwise  inattentive  to 
duty.  An  efficient  patrol  creates  in  foreign  places  tlic  highest 
respect  for  our  navy  and  our  country. 

Often  the  number  of  patrol  at  your  disposal  is  insufficient.  The 
only  thing  to  do  is  to  put  ihcm  in  the  must  dangerous  places.  In 
a  large  place  no  attempt  can  be  made,  or  should  be  made  to  patrol 
the  entire  city.  The  most  respectable  places  do  not  need  patrolling. 
It  is  only  tlie  tough  places  and  the  cheap  saloons. 

The  patrol  should  Jie  given  all  reasonable  attention  while  it  is 
ashore.  A  means  of  returning  men  to  their  ships  should  be 
arranged  and  carric<l  out.  When  the  sfiip  or  ships  are  ancliored 
far  from  a  city  and  large  parties  of  men  are  sent  ashore  to  attend 
some  function,  special  care  should  be  taken  to  sec  that  the  men  are 
provided  a  means  of  returning  to  their  ships  that  night  and  not 
left  in  the  city  moneyless  as  they  sometimes  have  been. 

A  discouraging  thing  to  the  patrol  officer  is  the  failure  to  keep 
in  touch  with  the  shi]>s  and  to  have  them  cooperate  with  him.  Each 
ship  shoukl  send  to  tlie  patrol  officer  each  day  the  number  of  men 
sent  ashore,  the  time  that  liberty  expires,  and  the  names  of  the 
absentees.  The  unifonm  should  be  given  the  patrol  officer,  he 
should  have  a  boat  schedule  from  each  ship,  and  each  ship  should 
keep  him  informed  of  all  changes. 

Absentees  should  be  searched  for  and  each  patrol  should  know 
the  names  of  the  absentees.  Men  breaking  liberty  often  live 
ashore  at  some  hotel  or  low  place  or  in  rooms  attached  to  some 
saloon  where  the  manager  is  **  a  friend  of  the  boys."  Of  course 
they  go  to  other  places,  but  they  fret|uent  tlicse  mostly  as  they 
receive  a  welcome  there  and  the  living  is  cheap. 
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The  patrol  should  be  carefully  instructed  concerning  rhe  fleet 
regulations  regarding  patrol  duty  and.  if  any  member  be  found 
breaking  them,  he  should  be  arrested,  and  returned  to  his  ship. 

A  patrol  should  be  detailed  from  the  ship  to  go  on  all  liberty 
boats.  He  not  only  keeps  order  on  the  boat,  but  men  being  returned 
to  their  ships  can  be  placed  under  his  charge  and  thus  keep  the 
shore  patrol  intact. 

One  great  trouble  in  foreign  places  is  with  the  hack  driver  or 
the  'rickshaw  man.  They  often  try  to  overcharge  the  men, 
especially  if  they  are  not  perfectly  sol>er,  and  if  the  men  (never 
but  a  very  few)  are  mean  about  paying  the  prof)cr  fees.  Do  not 
unhold  the  driver  without  good  cause,  for,  knowing  tliat  he  can 
come  to  you  with  his  troubles,  he  will  bother  you  continually, 
telling  lies  alx>ut  not  being  paid.  The  patrol  officer  is  charged  with 
the  conduct  of  the  men  ashore  and  he  should  take  care  to  sec  that 
they  are  given  fair  treatment  in  all  places.  When  a  bluejacket 
is  arrested  by  the  local  p)olice  he  should  inquire  into  the  case  and 
where  proper  try  to  have  the  man  sent  back  to  the  ship  where 
his  punishment  will  serve  as  a  lesson  to  the  men. 

The  value  of  our  patrol  is  greater  than  many  people  will  consider. 
The  mere  presence  of  our  patrol  will  prevent  trouble  where  the 
local  police  would  or  conld  not  have  prevented  it.  A  bluejacket 
knows  that  if  he  is  arrested  by  a  patrol  that  he  is  sure  to  receive 
punishment  and  that  it  will  be  put  on  his  record,  while,  if  he 
is  arrested  by  the  local  police,  he  may  Iiave  to  pay  only  a  small 
fine  or  be  confined  for  a  short  time.  They  also  know  that  they 
must  behave  properly  on  the  streets  or  be  sent  back  to  their  ships. 
A  bluejacket  dreads  losing  his  liberty  in  a  foreign  port  and  this 
serves  to  keep  him  good  when  there  is  a  patrol  ashore. 

Patrol  duty  is  instructive  to  the  officers  in  that  they  are  continu- 
ally meeting  people  of  all  classes  and  nationalities  and  they  are 
frequently  called  upon  to  handle  cases  that  require  tact  and 
diplomacy. 

The  beach  patrol  should  always  be  separate  from  the  shore 
patrol  and  this  patrol  can  be  shifted  as  often  as  desirable  and 
without  harm. 

There  are  many  little  points  connected  with  patrol  duty  that 
might  be  given.  They  are  easily  learned,  however,  and  it  is  not 
necessary  to  slate  them.  The  main  thing  is  a  permanent  patrol 
of  both  officers  and  men,  and  both  must  be  of  the  best. 


[corntioiiTED,] 
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DIESEL  ENGINES  FOR  NAVAL  PURPOSES. 
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The  application  of  the  internal  combustion  engine  to  marine 
e  has  been  an  attractive  problem  from  the  time  when  the 
engine  became  a  successful  machine.  In  the  following  notes  an 
endeavor  has  been  made  to  set  forth  accomplished,  dependable  facts, 
and  to  preclude  fanciful  ideas  or  tlieories.  The  comparison  drawn 
is  based  upon  an  actual  experience  with  steajii  machinery,  realizing 
that  the  reciprocating  steam  engine  is  very  near  the  top  of  its  curve 
as  far  as  efficiency  and  reliability  is  concerned.  Without  much 
doubt  the  internal  combustion  engine,  as  exemplified  by  the  Diesel 
type,  is  the  power  that  will  be  reckoned  with  in  our  service  at  no 
far  distant  date,  and  we  are  on  tlie  verge  of  an  economic  develop- 
ment in  the  use  of  fuels  jind  machinery  that  is  very  little  realized. 
In  this  country  we  are  so  extravagant  as  a  nation,  and  our  present 
incentive  for  economy  of  power  is  so  slight,  that  we  are  years 
behind  Europe  in  the  development  and  use  of  means  for  the  conser- 
vation of  our  natural  resources.  On  the  continent  of  Europe  they 
have  been  gaining  invaluable  experience  with  the  Diesel  engine  for 
the  past  eighteen  years,  and  have  placed  it  upon  such  a  utilitarian 
basis  that  we  will  soon  be  forced  from  our  lethargy  to  a  lively 
interest  in  the  matter  and  will  find  ourselves  confrontetl  by  the  steep 
lit  of  experience  to  he  surmounted  before  we  can  apply  the  engine 
our  own  problems.  It  may  be  that  the  navy  will  be  required  to 
orce  progress  by  its  particular  demands  for  increased  radius  of 
its  heavy  ships,  increased  power  on  a  limited  tonnage,  and  other 
features  of  a  military  nature,  to  keep  pace  with  foreign  progress. 
For  the  internal  combustion  engine  to  replace  the  steam  engine 
r  naval  purposes,  taking  the  two  types  solely  as  machinery  plants 
in  themselves  and  disregarding  the  advantages  or  disadvantages 
that  will  naturally  follow  in  the  wake  of  either,  it  must,  in  doing 
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the  same  work :  ( i )  be  more  economical  in  space  and  weiglit 
per  effective  horse  power:  (2)  be  more  economical  in  fuel  con- 
sumption (  for  naval  use  this  relates  lo  increased  radius  iw  the  same 
\veig:ht  of  fuel,  rallier  than  on  the  cost  of  the  fuel)  :  (3)  develop 
its  horse  power  on  relatively  low  speeds  of  revolution  so  as  lo 
obtain  high  propeller  efficiency:  (4)  be  reliable  in  operation  and 
as  capable  of  minute  speed  reg-iilalion  as  the  prime  mover  of  the 
steam  plant. 

llie  pas-producer  plant,  in  its  present  form,  fails  in  economy 
of  space  and  weight,  in  reliability,  and  at  low  speeds  is  not 
markedly  economical  over  our  present  steam  installations ;  its 
stand-by  losses  are  also  equally  as  great.  From  this  discussion, 
then,  on  the  basis  of  the  foregoing  indictments,  ihe  gas-producer 
will  be  dismissed. 

The  first  note  we  have  of  the  Diesel  engine  is  in  Dr.  Rudolph 
Diesel's  pai>er  on  the  subject  in  1892,  and  his  idea  at  that  time  was 
to  develojj  an  engine  to  operate  on  llie  Camot  cycle,  and  an  engine 
to  burn  coal  in  the  working  cylinder.  Practical  engineers  recog- 
nized at  once  that  it  would  not  be  possible  to  atlain  tliat  which  Dr. 
Diesel  sought,  and  for  a  commcrical  engine  it  would  be  necessary  to 
carr)-  away  some  t»f  the  lieat  of  coml)ustion  :  also,  that  the  unbumed 
residue  of  the  solid  fuel  couhl  not  be  removed  from  the  cylinder. 
Accordingly  the  cylinders  were  water-jacketed,  pistons  cooled, 
and  heavy  oil  arlopted  as  the  fuel.  This  condition  of  things  will, 
no  doubt,  remain  unchanged. 

The  Diesel  engine  is  essentially  a  slow  combustion  or  a  constant 
pressure  motor ;  that  is,  heat  is  produced  during  an  appreciable 
time  while  doing  work,  the  volume  of  the  working  medium  chang- 
ing. The  ignition  and  combustion  of  the  fuel  are  produced  by  the 
compression  of  air  to  a  high  degree  in  the  working  cylinder.  Pure 
air  is  drawn  into  the  cylinder  and  compressed  to  about  seven  or 
eight  i>er  cent  of  the  cylinder  volume,  or  to  about  500  pounds  to 
the  square  inch :  the  air  in  this  state  is  incandescent  and  at  an 
approximate  temperature  of  1000  degrees  Fahrenheit.  This,  the 
first  process  of  the  cycle.  Dr.  Diesel  expected  to  carry  out  adiabatic- 
allv,  with  an  insulated  cylinder,  up  to  about  3000  poimds  per  square 
inch.  The  next  process  is  the  admission  of  the  fuel,  which  is 
ignited  by  the  compression  temperature.  The  fuel  is  admitted  at 
about  the  top  center,  and  admission  continues  until  the  stroke  has 
progressed  ten  or  twelve  per  cent.    Heat  is  produced  doing  work 
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luring  this  arlniission  as  tlie  volume  is  clianginp.  and  the  pressure 
in  the  cylinder  remains  practically  constant.  This  process  in  the 
original  idea  was  to  be  carried  out  isothemially.  and  it  is  this 
production  of  heat  during  an  appreciable  time  at  constant  pressure 
that  gives  the  name  *'  constant  pressure  "  cycle  in  contradistinction 
to  the  "  constant  vohime  "  cycle  upon  which  gfasoline  or  explosion 
motors  work  ;  and  where  the  heat  is  produced  instantaneously  by 
the  explosion  of  the  fuel  mixture  by  an  ignition  spark.  The  tliird 
heat  process  of  the  Diesel  cycle  is  the  exjiansion  of  the  heated 
medium  throughout  the  remainder  of  the  stroke  after  the  fuel 
admission  valve  has  closed.  This  process  was  to  have  been  an 
adiabatic  expansion  in  the  original  cycle.  The  fourth  process  is 
the  discharge  of  the  combustion  products  and  the  recharge  of  the 
cylinder  with  pure  fresh  air.  This  was  to  have  been  an  isothcmial 
process.  The  necessity  of  cooling  the  cylinders  and  pistons  in  the 
practical  engines  prevented  the  accomplishment  of  the  isothermal 
and  adiabatic  processes  and  the  attainment  of  the  Carnot  or  perfect 
heal  cycle,  but  the  approach  to  it  has  made  the  Diesel  ihe  most 
nearly  |>erfect  in  thermal  efficiency  of  any  practical  heat  engine. 

To  illustrate  the  ix>wer  balance  of  the  stroke,  data  for  the  cycle 
of  a  2-cycle  engine  of  large  size  liave  given  from  the  indicator  card : 
500  poimds  per  square  inch  initial  pressure,  150  pounds  per  square 
inch  mean  forward  pressure  during  the  working  stroke,  50  pounds 
per  square  inch  during  compression  stroke,  giving  a  mean  effective 
working  pressure  of  100  pounds  per  square  inch. 

From  1893  until  1903  nothing  of  note  was  undertaken  with  the 
Diesel  for  marine  use.  At  the  latter  date  a  .small  liarge  of  265 
tons  capacity  was  engined  with  a  single  motor  of  25  B.  H.  P.  From 
1903  to  i<>o8  the  progress  was  slow  and.  in  fact,  nothing  was  done 
at  all  in  marine  work  in  1906.  This  slow  progress  was  due  no 
doubt  to  the  non-reversibility  of  existing  types  and  to  clutch 
difficulties.  Beginning  with  1908  there  were  eight  vessels  com- 
pleted :  five  in  I9cx> ;  sixteen  in  ly  10 :  thirteen  in  igi  t  ;  and  twenty- 
three  vessels  completed  or  to  be  completed  in  1912.  The  vessels 
now  in  operation  include  vessels  from  oil-barges  of  300  tons,  to 
mail  and  passenger  steamers  of  10.000  tons:  and  speeds  of  5  knots 
to  speeds  of  14  knots.  The  foregoing  does  not  include  vessels 
under  100  feet  in  length,  of  which  there  are  about  250:  nor  does 
it  include  any  naval  vessels,  though  it  is  well  known  that  the 
Russian  governniLnl  has  had  several  gunboats  engined  with  Diesel 
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engines,  in  service  for  a  number  of  years ;  the  French  and  Italian 
governments  have  a  large  number  of  submarines  engined  with 
Diesels :  and  our  own  navy  has  two  vessels,  E-i  and  E-2,  in  service 
so  engined,  and  several  more  imdcr  construction.  This  type  of 
power  is  being  considered  for  the  submarine  tender  appropriated 
for  by  the  last  Congress. 

The  English  Admiralty  has  taken  up  the  construction  of  a  twin 
screw  vessel  with  a  turbine  and  a  heavy  oil  engine  on  each  shaft ; 
the  heavy  oil  engine  forward  of  the  turbine  and  connected  to  the 
shaft  by  a  clutch.  For  high  speeds  the  turbine  is  to  be  used,  and 
at  low  or  cruising  speeds  the  oil  engine  is  to  be  used.  This  seems 
to  be  rather  forcing  things,  as  aside  from  the  expensive  installa- 
tion, the  value  of  the  results  are  menaced  by  the  problem  of  pro- 
peller design.  In  an  old  cruiser  they  are  removing  one  engine  and 
replacing  it  with  a  Diesel  of  equal  power.  In  this  case  a  few  of 
the  boilers  are  to  be  removed,  and  exhaust  is  to  take  place  below 
the  water  line.  This  experiment  should  give  valuable  data  for 
comparison.  In  the  English  navy  the  first  Diesels  were  installed, 
for  dynamo  drive,  in  the  Drcadnaught,  and  since  that  time  every 
battleship  or  armored  cruiser  put  in  commission  by  the  A<lmiralty 
has  been  equipped  with  these  engines. 

The  German  installation  of  the  12,000  R.  H.  P..  6-cylinder,  2- 
cycle,  double-acting  engine  is  now  well  advertised.  It  has  devel- 
oped, however,  that  the  vessel  for  which  tliis  engine  was  intended  is 
now  to  be  completed  with  turbines,  and  further  that  she  was 
designed  with  full  boiler  power  for  a  complete  tttrbine  equipment. 
These  points  may  be  rather  significant  as  representing  a  conserva- 
tive German  view.  In  a  test  of  three  cylinders  of  the  12,000  H.  P. 
cngpne  recently,  oil  gas  from  some  source  was  admitted  to  the 
cylinder  with  the  scavenging  air,  forming  an  explosive  mixture, 
which  was  ignited  and  caused  an  explosion  which  wrecked  part  of 
the  engine,  killed  several  men,  and  caused  a  serious  fire  which 
threatened  the  entire  destruction  of  the  engine.  In  the  absence 
of  other  information  is  is  probable  that  the  cause  of  the  trouble 
was  the  use  of  lubricating  oil,  in  the  air  compressor,  from  which 
the  lighter  distillates  had  not  been  removed. 

Types,  etc. — The  steam  plant  is  composed  of  two  main  divisions 
in  which  the  working  process  is  carried  out.  The  boilers  furnish 
the  working  medium  in  a  state  for  use  in  the  cylinders  of  the 
prime  mover.    In  the  Diesel  the  whole  process  is  dealt  with  in  the 
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cylinders.  For  the  delivery  of  the  heat  energy*  of  the  fuel  to  the 
working  shaft  there  are  the  following  types  and  possibilities: 
(l)  4-cycIe  single-acting^:  (2)  4-cycle  double-acting:  (3)  2- 
cycle  single-acting :  (4)  2-cycle  double-acting. 

A  brief  discussion  of  the  relative  advantages  and  disadvantages 
of  the  basic  2-cycle  and  4-cycle  types  will  perhaps  shed  some  ligbt 
as  to  which  should  be  preferred  for  naval  purposes.  An  essential 
feature  of  all  types  is  that  they  require  an  auxiliary  air  compressor 
capable  of  compressing  air  to  a  sufficient  pressure  to  inject  the 
fuel  oil  into  the  working  cylinder  of  the  engine,  a  pressure  of  about 
850  pounds  to  the  square  inch. 

Between  the  2-cycle  and  4-cycIe  types  the  5-cycle  should  give  at 
a  given  sfjeed  and  the  same  piston  displacement  about,  though  not 
quite,  twice  as  much  power  as  the  4-c>xle.  Hence  the  2-cyclc  will 
give  a  more  compact  and  a  lighter  machine  than  the  4-cycle,  for 
a  given  power  and  speed.  A  special  system  of  scavenging  is 
necessary  for  the  2-cycIe,  in  order  to  clear  the  cylinder  of  the 
products  of  combustion  at  exhaust,  but  this  clearing-out  of  the 
burned  gases  is  more  thoroughly  done  than  it  is  in  the  4-cycle»  which 
depends  on  the  idle  stroke  of  the  piston  for  scavenging.  This 
favors  the  iise  of  a  less  refined,  hence  cheaper,  oil  in  the  2-cycle. 
It  is  of  the  utmost  importance  that  the  products  of  combustion  be 
thoroughly  driven  out  of  the  cylinder,  as  upon  this  depends  largely 
the  efficiency,  reliability,  and  capacity  of  the  engine. 

As  for  every  revolution  of  a  2-cycle  engine  tlierc  is  a  power 
stroke  as  opposed  to  two  revolutions  to  a  power  stroke  in  the 
4-cycle,  the  2-cycIe  is  much  more  rt^adily  maneuvered  and  reversed. 
Owing  to  the  nature  of  tlie  cycle  the  pairs  of  cranks  in  a  4- 
cylindcr  4-cycle  engine  are  always  placed  180  degrees  apart, 
therefore  to  provide  reversibility  in  any  {X)sition  at  least  six 
cylinders  are  necessary  in  the  4-cycle.  For  a  4-cycle  even  of 
six  cylinders  a  fly-whccI  is  required ;  this  is  not  necessary  in  the 
2-cycle.  Better  shaft  torque  is  given  by  the  2-cyde.  For  equal 
power  the  initial  cost  of  the  2-c)'clc  is  from  10  to  2$%  less  than 
the  cost  of  the  4-cycle,  but  the  fuel  consumption  of  the  2-cycle  for 
equal  power  is  about  10%  greater  than  the  4-cycle.  In  the  4-cycle 
the  cylinder  cover  contains  an  air  admission  valve,  fuel  admission 
valve,  exhaust  valve,  and  a  compressed-air  valve  for  starting  and 
reversing  the  engine.  In  the  2-cycle  the  cylinder  cover  contains 
only  a  fuel  admission  valve  and  a  compressed-air  admission  valve. 
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The  scavenging-air  valve  may  ]ye  placed  in  the  cover  also,  but  il 
seems  that  for  the  sake  of  simplicity  and  case  in  removing  the 
cylinder  cover  a  better  place  is  in  the  cylinder  wall,  approximately 
opposite  the  exhaust  ports  which  are  imcovered  by  the  piston 
during  the  latter  i)art  of  its  stroke. 

All  valves  are  kepi  closed  by  powerful  springs  and  are  actuated 
by  cams  on  a  cam  shaft,  running  the  length  of  the  engine  and 
driven  from  the  main  shaft  by  skew  gearing  and  a  vertical  shaft. 

In  both  types  the  compressed-air  admission  valves  are  used 
only  for  starting  ami  reversing,  and  the  actuating  cams  are  so 
arranged  that  the  fuel  a(hnission  and  the  compressed-air  admission 
valves  cannot  be  in  operation  at  the  same  time.  By  shifting  the 
cam  shaft  in  the  direction  of  its  length  the  proper  amount  the 
cams  are  thnjwn  in  for  starting,  reversing,  or  whatever  operation 
is  desired. 

The  2-cycIe  requires  special  scavenging  arrangements  which 
are  usually,  though  not  necessarily  so.  driven  off  the  main  shaft, 
causing  loss  of  mechanical  efficiency  ;  this  loss,  however,  is  probably 
not  more  than  that  which  is  lost  in  the  4-cycle  in  driving  pistons 
two  idle  strokes  out  of  four. 

In  summing  up  it  seems  that  the  balance  is  vastly  in  favor  of 
the  2-cycle,  with  the  single  exception  of  a  slightly  larger  fuel  con- 
sun)ption ;  it  is  believed  that  this  will  lie  outweighed  in  the  long 
run  by  other  advantages,  however.  Relative  to  the  double-acting 
or  single-acting  engine  the  way  leads  without  question  to  the 
double-acting  as  the  ultimate  type,  following  the  lines  of  the 
double-acting  steam  engine.  The  difficulties  anticipated  with  the 
stuffing  box  have  been  satisfactorily  sunnounted  ;  there  remains, 
however,  the  problem  of  spraying  oil  into  tlie  bottom  of  the 
cylinder  for  complete  combustion  without  the  fitting  of  at  least 
three  fuel  admission  valves,  and  thus  complicating  the  gear  and 
cams.  This  is  due  to  the  piston  rex!  occupying  the  center  line  of  the 
cylinder 

In  the  determination  of  the  number  of  cylinders  relative  to 
the  best  torsion  moment  of  the  shaft  it  has  been  found  that  the 
turning  moment  of  the  12-cylinder,  4-cycle;  6-cylinder.  ,2-cyclc; 
and  tlie  3-cylinder,  2-cycle,  double-acting,  give  the  same  uniform 
turning  moment  and  a  superior  turning  moment  to  that  attained 
by  the  usual  triple-expansion  4-cylinder  steam  engine ;  hence  the 
3-cylinder.  2-cycle,  double-acting  will  be  taken  as  the  unit  for  pro- 
pulsion purposes. 
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For  electric-generator  drive  and  necessary  auxiliaries  for  air- 
coinprcssing,  etc..  the  clioice  should  lie  with  the  single-acting  type 
for  the  sake  of  simphcity ;  as  j^egards  the  2-cycle  and  4-cycle  tj'pes 
the  choice  should  be  governed  by  the  conditions  that  exist  at  the 
local  point  of  installation.  The  2-cycIe  presents  a  more  compact 
and  a  lighter  machine  for  the  same  power ;  the  4-cycle  presents 
perliaps  a  simpler  installation  with  a  slightly  better  fuel  consump- 
tion. 

Fuel. — The  Diesel  engine  lias  the  advantage  of  being  able  to 
consume  oil  that  cannot  be  used  in  engines  of  lower  compression 
without  the  aid  of  special  ignition  devices,  and  it  can  also  use  oils 
that  are  of  no  value  for  any  other  purpose.  Some  one  has  very  aptly 
stated  that  "  it  can  bum  any  old  stuff  in  the  nature  of  petroleum  '* ; 
but  it  can  go  even  farther  than  this,  as  fat  oils  from  vegetable  or 
animal  sources  have  been  used  advantageously  without  any  change 
in  the  engine  whatsoever.  Petroleum  can  be  usetl  in  its  raw  state, 
as  crude  oil.  in  the  condition  in  which  it  leaves  the  earth ;  but  for 
universal  use  the  residual  oil  after  the  lighter  hydrocarbons  have 
been  distilled  off  is  better,  as  there  is  little  liability  of  danger  from 
the  oil  gases.  Such  oils  have  a  flash  jx>int  of  about  I30°C.  and  can 
be  purchased  in  this  country  for  about  two  cents  per  gallon,  or 
ibout  $4.50  per  tbn. 

Oil  of  an  asphalt  base  is  not  entirely  suitable  for  the  Diesel 
engine  on  account  of  the  Habilitv  of  a  deposit  of  an  unburned 
•esidue  in  the  workuig  cylinders  and  mechanical  difficulties  of  prop- 
erly supplying  the  oil  through  the  fuel  pipes  and  valves  that  will 
become  gummed  by  the  asphalt  nil  in  the  ])resence  of  heal.  Oil  of 
la  marked  sulphur  constituent  is  also  undesirable,  particularly  in 
:ines  having  copper  or  bronze  fuel  supply  pipes  and  fittings  due 

the  affinity  of  sulphur  for  the  materia!  of  such  fittings.  How- 
ever, the  problem  of  the  cfifect  of  asphalt,  sulphur,  and  water  in 
fuel  oil  is  still  more  or  less  of  an  open  question  and  it  is  a  problem 
that  merits  thorough  investigation. 

In  this  connection  it  is  noted  that  there  is  a  deplorable  lack  of 

itandardization  relative  to  terras  used  rn  speaking  of  fuel  oil. 

'rude  oil  is  the  raw  oil  as  it  comes  from  the  earth,  after  the  earthy 

npuritics  have  been  strained  off.  but  this  lenn  is  frequently  used 

[to  indicate  oil  that  has  been  freed  from  its  lighter  distillates.     In 

Russia  real  crude  oil  is  known  as  naphtha.    In  England  petroleum 

is  known  as  paraffine,  and  on  the  continent  of  Europe  the  oil 
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produced  by  the  distillation  of  brown  coal  is  known  as  parafHne. 
This  promiscuity  of  terms  is  confusing  at  best. 

Fuel  Consumption, — In  the  smaller  sizes  of  Diesel  engines  manu- 
facturers guarantee  a  full  load  consumption  of  .50  of  a  pound  per 
brake  horse  power;  at  J4  load  .52  of  a  pound ;  at  }4  load  .60  of 
a  pound ;  and  at  J4  l^>s<l  -So  of  a  pound.  These  are  conser\'ative 
claims  and  in  larger  sizes  the  economy  is  greater,  but  the  increase 
in  size  does  not  bring  increased  economy  in  the  same  ratio  that  it 
does  in  the  steam  engine ;  but  this  is  of  small  moment  in  comparison, 
considering  the  marvelous  economy  attained  by  the  Diesel.  To 
show  the  margin  of  safety  in  the  manufacturers'  guaranteed  claims, 
every-day  figures  for  an  ins|aIlation  of  moderate  size  give  .44  of 
a  pound  per  brake  horse  power  at  full  load ;  .45  of  a  pound  at  j4 
load ;  .47  of  a  pound  at  yi  load ;  and  .62  of  a  pound  at  J-^  load.  These 
figures  are  not  a  record,  but  are  figures  for  every-day  performance 
under  actual  running  conditions.  A  recent  battleship  on  her  trials 
gave  12.6  pounds  of  water  per  I.  H.  P.  at  full  power,  which  at  a 
mechanical  efficiency  of  85%  gives  about  14.8  pounds  per  B.  H.  P. 
The  actual  evaporation  was  1 1  pounds  of  water  per  pound  of  coal, 
exceptionally  good,  which  gives  1.3  pounds  of  coal  per  B.  H.  P.  at 
full  power.  This  is  exceptionally  low  consumption,  but  when 
compared  with  .50  of  a  pound  in  the  Diesel  there  is  a  ratio  of 
approximately  i  to  3.  This  consumption  at  full  power  in  the 
EHesel  is  not  exceptional.  At  tlie  battleship's  economical  speed 
the  ratio  becomes  i  to  5  in  favor  of  the  Diesel  at  that  speed.  Equal 
storage  capacity  will  take  about  one-fifth  more  oil  than  coal,  and  for 
the  vessel  in  question  the  radius  will  accordingly  be  increased  about 
six  times  by  the  installation  of  Diesel  motors  of  equal  power,  at 
the  economical  speed  of  the  steam  engine. 

As  to  the  weight  of  the  Diesel  engine,  a  slow-speed,  heavy 
machine  of  150  R.  P.  M.  full  power  including  all  necessary  auxil- 
iaries will  weigh  about  100  pounds  per  B.  H.  P.  This  gives  a 
sturdy  machine  with  no  delicate  construction  whatsoever,  or  intro- 
ducing the  complication  of  incessant  watchfulness  of  bearings 
while  in  operation.  The  present  steam  installation  of  a  battle- 
ship will  run  about  210  pounds  per  B.  H.  P.  The  vessel  taken 
for  this  comparison  is  the  South  Carolina  with  an  I.  H.  P.  of 
18,250,  or  at  a  mechanical  efficiency  of  85%  about  15,600  for 
effective  horse  power.  Her  propelling  plant  may  l)€  replaced 
by   two  double-acting  2-cycle   engines  of  a  total  horse  power 
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of  20,ocx),  or  three  double-acting  2-cycle  engines  of  18,000. 
This  refers  to  brake  horse  power  in  each  case.  The  only  reason  for 
installing  three  engines  and  three  shafts  instead  of  two  would  be 
for  the  better  control  of  the  ship  at  dead  slow  speeds.  At  the 
present  state  of  the  development  of  the  Diesel  engine,  on  account 
of  the  necessity  of  the  high  heat  of  compression  for  the  proper 
ignition  and  combustion  of  the  fuel,  the  usual  slow  speed  guar- 
anteed is  one-third  speed,  althovigh  by  cutting  out  certain  cylinders 
one-fourth  s^xicd  has  frequently  been  easily  maintained ;  this  would 
be  about  38  R.  P.  M..  or  say  five  knots  per  hour,  with  a  two-engine 
installation  and  the  South  Caro!itta*s  present  propellers.  Assuming 
the  first  installation  of  two  engines,  20.000  brake  horse  power, 
4400  more  than  the  present  steam  installation,  a  saving  in  weight 
of  611  tons  of  machinery  is  at  once  realized.  For  an  installation 
similar  to  that  of  the  Italian  and  French  submarines  actually 
installed  and  operating,  the  engines  weigh  about  the  same  as  steam 
engines  of  like  power,  including  all  engine  auxiliaries  of  each 
installation.  The  weight  of  all  boilers  and  necessary  accessories  is 
thus  saved.  A  note  in  one  of  the  technical  journals  a  short  time 
ago  gave  a  French  estimate  on  one  of  the  old  French  battleships 
in  which  a  saving  of  weight  of  400  tons  and  three-fifths  of  the 
machinery  space  would  be  realized  by  an  equipment  of  Diesel 
engines. 

Relative  to  space,  tlie  engines  will  occupy  a  floor  space  of 
approximately  50  feet  by  18  feet,  and  will  stand  about  26  feet  high. 
This  floor  space  will  not  include  the  air  compressors  for  fuel  supply, 
reversing,  and  starting,  but  will  include  the  necessary  scavenging 
cylinders  driven  off  the  main  engines  by  connecting  levers  to 
the  crosshcads,  similar  to  the  manner  in  which  air  pumps  were 
formerly  driven.  The  air  compressors  will  be  driven  by  separate 
Diesel  engines  of  about  300  horse  power  each,  and  may  be  placed 
where  most  convenient  in  the  engine  room.  The  engine  rooms  will 
be  a  little  larger  than  at  present,  but  almost  all  of  the  boiler  space 
and  bunkers  will  be  entirely  free  from  use  with  the  propulsive 
plant. 

The  speed  of  revolution  will  be  about  the  same  as  at  present; 
hence  the  propeller  efficiency  will  remain  unchanged. 

As  to  reliability,  Diesel  engines  are  running  long  non-stop  runs 
and  tests  of  much  longer  duration  than  they  will  be  required  to 
perform  in  actual  5er\'ice.    A  recent  concrete  example  at  hand  is 
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a  3oday  non-stop  lest  of  a  2000  horse  power  4-cycIc  engine  in 
Scotland,  the  engine  beinj^  found  in  as  perfect  C(]ndition  at  the  finish 
of  the  test  as  it  was  at  the  beginning.  Numerous  similar  examples 
may  be  found.  At  the  Birkdale,  England,  electric  works  there  is  a 
Diesel  engine  that  has  been  in  operation  for  the  last  four  years  on 
an  average  of  23^4  hours  out  of  every  24  during  that  entire  |)eriod, 
being  stopped  i>^  hours  each  Sunday.  This  engine  is  a  Mirrlcss- 
Diesel  built  bv  the  firm  that  has  supplied  these  engines  to  the 
iSritish  Ailmirally  for  generator  drive  and  other  purposes.  A 
further  exhil)it  noted  in  the  discussion  of  J.  T.  Milton's  excellent 
paper  on  Diesel  engines  for  ship  use,  is  of  two  Diesels,  80  horse 
power  each,  of  seven  years  continuous  service ;  out  of  which  time 
they  were  in  actual  operation  36,000  hours  without  a  thorough 
overhaul.  They  were  finally  completely  dismantled  and  found  to 
be  in  excellent  condition  and  were  put  together  again  with  very 
little  work.  During  the  three  years  immediately  previous  to  dis- 
mantling, the  repairs  to  the  two  engines,  which  consisted  mainly  of 
replacing  valves,  aggregated  about  $60.00  per  year.  The  fuel 
consumption  at  the  time  of  overhaul  was  .43  of  a  pound  per  brake 
horse  power  at  80%  load.  The  above  seem  to  be  fair  examples 
of  upkeep  and  reliability. 

Relative  to  the  handling  of  the  engines,  tests  of  certain  instal- 
lations have  shown  the  time  from  full  s|>eed  ahead  to  full  speed 
astern  as  3  seconds,  and  full  speed  ahead  to  slop  or  the  reverse 
2)4  seconds.  This  was  for  a  small  plant,  but  for  the  Selamiia's 
engines  of  1250  horse  power  the  time  from  full  speed  ahead  to  lull 
speed  astern  or  the  reverse  is  20  seconds,  lliis  is  for  a  4-cycle 
single-acting  type,  and  is  longer  than  the  time  for  the  same  maneu- 
ver in  a  2-cycle  single-  or  double-acting  type.  An  Italian  test  of  a 
unit  for  a  6-cylinder,  2-cyclc,  double-acting  engine  designed  for 
12.CXX)  horse  power  gave  reversal  tests  of  6  seconds.  A  table  from 
the  Engineer  relative  to  practical  results  derived  from  a  compara- 
tive test  of  two  marine  installations  of  the  same  power,  one  of 
steam  and  the  other  Diesel  motors,  gave  the  following : 


steam.  Dleiel. 

1.  Engine  from  stop  to  alicaO  or  astern 4/$  sec.  2/5  sec. 

2.  Engine  from  full  ahead  to  full  astern 15  sec.  8  sec 

Maneuvering  tests  have  been  conducted  and  from  40  to  50  man- 
euvers carried  out  per  hour  with  the  greatest  ease  and  reliability. 
No  difficulty  should  be  experienced  in  speed  regulation,  as  there 
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are  thousands  of  stationary  Diesel  cng^incs  runninjj  daily  whete 
the  revolutions  are  governed  to  within  one  or  two  per  cent  by  auto- 
siiatic  governors ;  this  is  as  good  as  is  done  with  steam.  I^'or  a 
marine  plant  it  seems  that  l!ie  governing  should  he  clone  entirely 
by  hand  and  that  the  speed  regulation  should,  if  anything,  he 
accomplished  more  readily  and  reliably  than  in  the  steam  engine. 
The  oil  is  always  ready  for  use  and  the  amount  going  into  the 
cylinder  and  the  pressure  of  the  injection  air  can  be  regulated  with 
the  greatest  accuracy.  In  the  steam  engine  the  operator  is 
dependent  upon  the  boiler  pressure,  which  at  best  is  not  constant. 
Further  in  this  connection,  there  have  been  many  harassing  experi- 
ences in  the  fleet  for  the  engineers  of  the  watch  when  getting  under 
way  to  join  formation,  and  a  call  conies  suddenly  for  a  compara- 
tively high  rate  of  speed  from  a  dead  stop.  It  is  usually  a  case  of 
fight  to  build  up  the  power  and  it  is  a  long  hard  pull  before  it  comes. 
Jn  the  Diesel  the  power  is  always  right  at  han<l  and  only  needs  to 
be  used  by  the  setting  of  a  small  hand  wheel  or  lever.  From  full 
speed  ahead  to  a  sudden  step  there  is  no  hurry  and  scurry  to  control 
a  high  steam  pressure.  The  proper  power  dcvelopement  is  not 
dependent  upon  the  skill  of  many  men  throughout  the  department. 
but  solely  upon  the  proper  adji:stnienl  of  the  fuel  supply  by  a  single 
operator  at  each  engine. 

Continuing  further  with  the  comparison  of  the  South  Cnrolina 
numerous  other  features  will  follow  witli  the  introduction  of 
Diesel  power  on  her  with  the  entire  elimination  of  steam.  Electric 
power  will  be  u.sed  for  all  auxiliary  piujxjses,  such  as  winches, 
ammunition  hoists,  sanitary  and  bilge  pumps,  steering  gear,  galley, 
etc.  Water-circulating  and  forced-lubrication  pumps  for  the  main 
engines  are  also  electric-driven,  as  in  the  case  of  securing  the 
main  engines  it  is  advisable  to  continue  the  circulation  to  allow  all 
parts  to  cool  gradually :  also,  if  oil  is  used  for  cooling  the  main 
pistons,  the  high  heat  stored  in  these  pistons  will  be  transmitted 
to  the  oil  in  the  circulating  passages  and  cause  deposits  by  de- 
composing the  oil,  unless  it  is  kept  in  circulation  after  the  engine 
has  stopped.  A  standby  air  compressor  electrically  driven  should  be 
placed  in  each  engine  rcnmi  in  case  of  loss  of  air  for  the  main  engine 
and  auxiliaries.  The  application  of  electric  power  throughout  the 
ship  can  be  accomplished  on  the  present  dynamo  plant  of  four  200 
K.  W.  machines.  The  present  turbines  as  the  prime  movers  of  the 
generating  sets  will  be  replaced  by  2-cycle,  single-acting  engines 
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6(  about  280  horse  power,  weighing  about  90  pounds  per  K.  W. 
and  running  at  300  R.  P,  M.  This  is  a  substantial,  comparatively 
heavy  slow-speed  machine,  and  at  full  power  should  consume  about 
.45  of  a  pound  of  fuel  per  horse  power,  or  say  at  a  usual  50%  power 
factor  .50  of  a  pound  per  horse  power.  This  fuel  economy  over  the 
present  dynamo  plants  on  ship  board  will  remove  one  of  the  most 
potent  factors  in  the  argument  favoring  the  installation  of  alter- 
nating currents  on  our  ships.  The  placing  of  these  complete 
separate  generating  units  in  the  dynamo  room,  removal  of  all 
steam  Unes,  condensers,  etc.,  tends  to  reliabilit>',  simplicity,  and 
elasticity  in  the  location  of  power  units,  also  a  high  percentage  of 
saving  of  weights.  In  the  engine  and  boiler  rooms  the  following 
will  be  eliminated:  condensers,  feed  tanks,  and  all  accessories,  feed 
pumps,  feed  heaters,  boilers,  auxiliary  feed  pumps,  forced-draft 
blowers,  super-heaters,  ash  expellers  and  accessories,  coal  bunkers, 
coal,  ashes,  ash-hoisting  apparatus,  all  firing  tools,  etc. ;  stores  and 
store  rooms  will  be  simplified,  and  the  water-tight  door  system  sim- 
plified. Other  changes  throughout  the  ship  are  numerous,  some  of 
them  being  the  abolition  of  smoke  pipes,  fire  room  ventilators,  fire 
room  hatches,  all  coal-handling  gear,  trucks,  booms,  etc,  all  coal 
chutes,  and  enormous  hatches.  There  will  be  no  steam  pipes  or 
steam  leads  of  any  sort  except  such  as  may  be  required  for  lieating 
living  compartments,  or  for  the  evaporator  installation.  The  evapo- 
rator plant  will  be  much  smaller,  as  with  the  abolition  of  the  boilers 
there  should  not  be  a  demand  for  a  make-up  of  over  10,000  gallons 
per  day  at  the  maximum.  This  does  not  take  into  consideration  the 
lessened  demand  of  the  personnel  due  to  the  reduction  of  the  fire 
room  force,  who  by  the  nature  of  their  employment  require  large 
quantities  of  water  daily.  For  the  evaporators  the  heat  of  the 
exhaust  of  the  dynamo  engines  may  be  utilized,  but  this  is  a  little 
problematical.  The  two  problems  that  seem  to  present  difficulties 
are  the  heating  of  the  living  compartnients  and  the  operation  of 
the  whistle.  It  is  possible  that  a  heating  plant  similar  to  that  of 
any  large  apartment  house  could  be  used,  or  the  heat  of  exhaust 
gases;  perhaps  electric  heating  will  be  the  simplest  solution.  For 
the  whistle  it  has  been  found  tliat  compressed  air  gives  a  sound 
superior  to  steam,  but  it  does  not  give  the  visibility  that  is  so 
valuable  in  steam,  though  not  called  for  by  the  rules  of  the  road; 
also  in  cool  weather  there  is  danger  from  freezing  due  to  the 
expansion  of  the  air  through  the  whistle. 
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Tlie  engineer  force  will  be  much  reduced,  repairs  and  upkeep 
will  be  simplified  and  standardized.  The  vessel's  radius  will  be 
increased  at  full  power  about  four  times,  ajid  at  economical  speed 
about  six  times,  the  engines  will  always  be  ready  for  instant  service 
'ith  no  stand-by  losses  whatsoever.  Tests  made  with  a  cold 
liesel  engine  were  carried  out  in  which  in  6  seconds  from  the 
time  of  the  first  operation  to  start  the  engine  it  was  at  full  power  and 
:ing  its  full  rated  load.  Tlie  ship  will  be  able  to  take  her  full 
»wer  speed  at  the  instant  of  getting  under  way,  and  maintain  it 
to  the  limit  of  her  fuel  endurance,  which  is  a  thing  that  no  battle- 
ship in  existence  can  do,  imless  her  fuel  allowance  is  entirely  in 
oil  and  she  can  carry  enough  fresh  water  to  take  care  of  the  make- 
feed.  A  statement  of  a  more  or  less  ex-cathedra  nature  has  been 
^ade  to  Ihe  effect  that  no  steam-driven  ship  can  be  driven  to  the 
limit  of  her  fuel  endurance  at  full  power  owing  to  the  enormous 
water  losses.  But  even  so,  laying  aside  the  question  of  water 
idurancc,  it  ys  probably  beyond  the  limits  of  physical  endurance 
Eor  the  pers(.>nnel  of  the  engineer  department  of  a  steam-driven 
man-of-war  to  run  her  to  the  limit  of  her  fuel  capacity. 

We  have  then  in  the  tinal  estimate  the  following  favorable  points 
pi  the  Diesel  engine :  ( i)  The  construction  of  the  engine  is  simple 
ui  strong;  each  cylinder  is  nn  independent  unit,  develt^ing  its 
"iproi^ortional  share  of  the  engine's  power;  the  operation  of  the 
machine  is  simple  and  reliable.  (2)  Economy  of  fuel  gives  an 
increase  of  from  four  to  six  times  in  the  radius,  and  the  actual  cost 
two  or  three  times  cheaper.  (3)  Does  away  with  smoke  pipes, 
filers,  steam  pipes  and  leads,  and  all  of  the  many  and  various 
isories  of  a  steam  plant,  their  repairs  and  the  personnel  for 
icir  «p-keep  and  operation.  (4)  The  engines  are  always  ready 
»r  operation  immediately,  and  all  stand-by  losses  are  elinn'nated. 
I5)  All  parts  of  the  power  equipment  can  be  made  standard  ;  hence 
repairs  are  simplified  and  time  spent  in  repairs  greatly  shortened, 
here  should  not  be  any  more  trouble  with  the  main  engines  of  a 
battleship  than  exists  at  present,  and  it  does  not  require  much 
lagination  to  estimate  the  ease  of  up-keep  if  everything  in  the 
^ay  of  machinery  in  the  propulsive  department  of  a  battleship 
ihould  be  wiped  out  except  the  main  engines.  (6)  Engine  room 
[temperatures  are  much  reduced,  being  little  above  the  temperature 
A  the  outside  air  ;  in  fact,  it  is  anticipated  that  the  engine  room  will 
>e  supplied  with  heat  for  the  comfort  of  the  [)ersonnel.     (7)  The 
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abolition  of  boilers  and  smoke  pipes  will  greatly  simplify 
location  of  turrets  and  the  stowage  of  ammimilion,  (8)  The 
abolition  of  coaling  liatches,  fire  room  hatches,  ventilators,  and  coal 
bunkers  will  simplify  construction.  (9)  Absence  of  smoke;  the 
exhaust  should  be  practically  colorless  and  odorless,  as  tlie  combus- 
tion in  the  working  cylinders  is  perfectly  complete  with  proper 
fuels.  { 10)  The  oil  fuel  itself  brings  many  advantages ;  viz.,  S 
(a)  rapid  and  cheap  loading  of  fuel,  (b)  entire  absence  of  dirt  and  " 
dust,  (c)  elimination  of  ashes  and  cinders,  and  gear  for  handling 
them,  (b)  capability  of  storage  in  compartments  ordinarily  of  little 
value  as  storage  sp<ncc,  (e)  no  waste  of  space  in  storage  compart- 
ments, (f)  absolute  safety  of  residual  oils  on  ship  board,  no  danger 
from  spontaneous  combustion  or  conflagration.  Tests  conducted 
with  explosive  shells  against  tanks  containing  fuel  oil  have  pro- 
duced no  combustion.  Should  a  double-bottom  fuel-oil  compart- 
ment be  pierced  by  an  explosive  shell  or  torpedo,  the  absence  of  the 
necessary  heat  combined  with  a  sufficient  amtjunt  of  oxygen 
would  prevent  combustion,  (g)  Oiling  at  sea  is  a  comparatively 
simple  operation  and  can  be  conducted  under  unfavorable  weather 
conditions.  Coaling  at  sea  is  almost  an  exact  science.  Togo  would 
have  waited  in  vain  in  the  Sea  of  Japan,  had  he  iKcn  opposed  by 
a  fleet  of  Diesel-engined  vessels  with  their  enormous  radius  of 
action  and  easy  means  of  refilling  their  oil  tanks.  ( h)  One  pound 
of  oil  in  tiie  working  cylinder  of  a  Diesel  engine  will  do  four  limes 
the  work  of  an  equal  amount  of  coal  in  the  furnace  of  a  steam 
boiler.  It  seems  a  brutal  waste  of  energy  to  hum  bituminous  coal 
if  it  can  be  made  to  yield,  by  distillation,  suitable  oil  for  heavy  oil 
engines. 

Some  of  the  disadvantages  noted  have  been :  ( i )  The  need  of 
frequent  cleaning  of  cylinders;  this  has  not  been  lx)rne  out  in 
practice  and  the  attention  given  the  marine  steam  engine  in  the 
naval  service  should  be  sufliicient.  (.3)  Cost  of  oil  will  go  up  as 
the  demand  increases  and  that  the  world's  supply  is  limited ;  this  is 
answered  by  the  fact  that  the  present  price  of  residual  oil  is 
governed  by  the  price  of  its  distillates,  gasoline,  kerosene,  etc., 
and  by  the  fact  that  the  price  of  coal  has  not  increased  in  proportion 
to  the  increased  demand  in  normal  times.  Hence  such  an  argu- 
ment against  oil  does  not  appear  to  be  sound.  Further,  the  ease  with 
which  oil  is  prcKluced  as'compared  with  coal  makes  the  likelihood  of 
the  supply  of  oil  being  entirely  stopped  by  industrial  troubles  such 
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as  have  gripped  England  and  other  European  countries  and 
threaten  this  countn-  at  times,  seem  to  be  quite  remote.  The 
inability*  of  the  \avy  Department  to  secure  coal  cargoes  for  the 
period  of  time  that  the  recent  coal  troubles  menaced  England  would 
seriously  hamper  the  operations  of  our  fleet,  especially  on  the 
Pacific  coast.  As  to  the  supply  of  oil,  new  fields  are  being  dis- 
covered and  the  present  supply  of  oil  is  believed  to  be  as  extensive 
as  the  supply  of  coal.  Diesel  engines  consume  oil  one-quarter  as 
fast  as  coal-burning  vessels  consume  coal ;  therefore  we  seem  to  be 
safe  on  that  score,  even  if  there  were  three  times  as  many  motor 
ships  as  coal-burning  ships.  Tlie  applicability  of  animal  and 
vegetable  oils  to  the  Diesel  furnishes  another  field  from  which 
fuel  way  be  drawn  that  is  not  open  to  the  steam  plant.  The  United 
States  is  especially  favored  in  the  oil  supply,  as  at  the  present  time 
this  country  produces  90%  of  the  paraffinc  base  oils,  which  is 
the  oil  par  excellence  for  use  in  EHesel  engines.  (3)  Danger  from 
explosion  and  sjx>ntaneaus  combustion  i  the  residual  oil  from  which 
tlie  lighter  hydrocarbons  have  been  distilled  is  absolutely  safe, 
safer  than  coal. 

One  disadvantage  that  is  seldom,  if  ever,  mentioned  is  the  cost 
of  the  Diesel  installation.  Tlie  first  cost  is  extremely  high,  cost- 
ing more  than  a  steam  plant  of  equal  power  including  boilers, 
engines,  and  all  accessories.  This  is  no  doubt  higher  than  will 
be  the  future  cost,  but  the  workmanship  and  materials  must  be  of 
the  best  to  stand  the  continuous  high  pressures  and  temperatures. 
Other  objections  have  been :  (a)  danger  from  racing  in  a  heavy  sea, 
but  that  hardly  seems  valid  :  (b)  the  helplessness  of  the  plant  due  to 
loss  of  air ;  that  objection  also  seems  a  little  forced,  especially  in  an 
installation  where  the  personnel  is  of  a  high  order.  The  loss  of 
air  is  not  any  more  likely  than  the  loss  of  vacuum  on  a  steam 
vessel,  and  a  more  helpless  machine  than  a  high-power  steam 
vessel  with  no  vaaium  on  her  condensers  would  be  hard  to  find. 

The  progress  of  the  Diesel  engine  will  no  doubt  be  greatly 
accelerated  by  the  recent  expiration  of  the  original  Diesel  patents. 
The  strides  taken  in  the  past  two  or  three  years  have  been  enonnous, 
and  it  is  most  instructive  and  enlightening  of  the  futility  of  human 
prediction  to  read  articles  written  by  engineers  of  note  and  pub- 
lished in  the  columns  of  leading  technical  journals  about  five 
years  ago,  in  whicfi  it  was  asserted,  with  the  figures  to  prove,  that 
the  power  and  size  of  the  Diesel  engine  could  not  go  above  certain 
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proportions;  the  proportions  were  surpassed  before  the  figures 
had  become  cold.  The  impossible  was  accomplished  while  it  was 
still  impossible. 

The  steam  turbine  is  a  step  between  the  steam  and  the  oil 
reciprocating  engines,  and  perhaps  in  time  the  reciprocating  oil 
engine  will  make  way  for  the  oil -or  gas  turbine.  The  progress  so 
far  has  been  so  logical,  proceeding  from  cwnplexity  to  simplicity, 
that  further  simplicity  does  not  seem  unreasonable ;  it  may  be  that 
the  province  of  the  perfect  heat  cycle  itself  will  be  threatened. 
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CHAPTER  V. 
ToRPEDO-BoAT  Maneuvers. 

66.  Characteristic  Conditions  of  tlic  Attack  of  Torpedo-Boats. 
— In  the  study  of  the  maneuvers  of  ships  opposing  each  other  we 
have  logically  held  that  at  all  times  each  of  the  adversaries  seeks 
to  maneuver  opportunely;  hut  the  essential  characteristics  of  the 
nocturnal  attack  of  torpedo-boats  are  surprise  and  high  speed ; 
lience  we  do  not  reason  in  an  entirely  aprioristic  way  when  sup- 
posing that  while  the  torpedo  boats  execute  the  maneuver  of 
approach,  the  ship  attacked  continues  on  her  course.  It  would, 
however,  be  erroneous  to  deduce  from  this  that  the  maneuvering 
reduces  itself  to  solving  a  simple  problem  in  kinematics;  indeed 
it  is  necessary  to  keep  in  mind  the  conditions  of  extreme  uncer- 
tainty that  are  realized  in  practice.  With  the  assistance  of 
Daveluy  {op.  cit.)  let  us  fix  our  thoughts  upon  the  difficulties  that 
a  torpedo-boat  encounters  in  attacking  a  ship  in  motion. 

The  enemy  is  sighted  in  the  form  of  a  black  mass.  The  torpedo- 
boat  must  take  account  of  the  direction  in  which  its  objective  is 
moving,  and  then  gain  an  advantageous  position  for  the  maneuver 
of  approach;  that  is  to  say,  a  position  from  which,  steering  to 
arrive  at  launching  distance,  there  may  be  assured  to  the  torpedo 
a  convenient  angle  of  impact. 

This  is  very  easy  to  define  but  very  difficult  to  realize.  When, 
^n  sighting  the  ships,  one  is  not  in  the  aforesaid  advantageous 
position,  in  order  to  gain  it  one  risks  losing  the  benefit  of  the  sur- 
prise ;  and  for  the  rest,  it  is  not  easy  to  know  whether  one  is  or  is 
not  in  an  advantageous  position ;  one  is  led  by  this  to  steer  to 
approach  the  enemy's  mass,  which  is  hardly  distinguishable,  re- 
serving it  to  himself  to  maneuver  afterwards  as  he  may. 

In  general,  then,  we  cannot  succeed  in  solving  the  problem  of 
approach  in  a  theoretically  exact  manner;  moreover,  when  we 
have  taken  account  of  the  direction  in  which  the  enemy  is  moving, 
we  still  shall  not  have  succeeded  in  estimating  his  speed,  nor  may 
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we  rely  upon  making  this  estimate  in  time ;  which  would  be  neces- 
sar>-  in  order  to  construct  the  triangle  for  launching  the  torpedo. 

From  such  conditions  of  uncertainty  results  the  necessity  of 
launching  from  a  very  short  distance.  The  improvements  made 
in  the  torpedo  are  to  be  considered  as  imjiortant,  not  because  they 
give  the  means  of  launching,  for  example,  at  1000  meters  insteacL 
of  500,  but  because  they  confer  upon  the  torpedo  launched  at  th^| 
latter  distance  a  higher  speed  than  it  had  before,  and  hence  a 
greater  probability  of  hitting. 

The  results  obtained  by  the  Japanese  torpedo-boats  after  the 
battle  of  Tsushima  did  not  depend  alone  upon  the  fact  that  the 
artillery  battle  had  deprived  the  surviving  Russian  ships  of  a  part 
of  their  means  of  defense,  but  were  due  to  the  close  and  vigorous 
manner  in  which  the  attacks  were  conducted.  Togo,  in  his  repor^H 
of  the  battle,  expresses  himself  in  this  connection  in  the  following 
words:  "  According  to  information  gathered  from  the  prisoners,^ 
the  attacks  of  the  torpedo-boats  during  the  night  were  extraoi 
dinarily  impetuous.  'Hiey  hurled  themselves  at  such  speed  an< 
approached  so  rapidly  that  il  was  impossible  to  stop  them ;  the^ 
came  so  close  that  the  guns  of  the  ship  could  not  be  sufficiently 
depressed  in  order  to  hit  them." 

While  it  is  necessary  to  remember  that  the  real  conditions  of  the 
torpedo-boat  attack  will  be  those  just  mentioned,  this  does  not 
exclude  the  advisability  of  reflecting  upon  the  theoretical  condi*^ 
tions  of  the  maneuvering,  considering  them  as  the  limit  toward 
which  we  nmst  tend.  The  general  criterion  of  launching  from  a 
short  distance  being  established,  in  the  following  reflections  we 
shall  hold  that  the  rim  c  to  be  considered  as  normal  for  the  tor- 
pedo in  a  night  attack  of  torpedo-bf>ats  is  that  of  500  meters. 

67.  Maneuver  of  Approach, — It  is  well  known  that  the  ruh 
which  practically  apply  for  the  maneuver  of  approach  can  be  for- 
mulated as  follows:  ist.  If  the  torpedo-boat  finds  itself  to  one 
side  of  the  ship,  it  must  steer  as  if  it  desired  to  meet  that  ship 
(section  32,  I)  (lateral  attack).  2d  If  the  torpedo-boat  finds  itself 
almost  exactly  aliead  of  the  ship,  in  approaching  it  should  move 
somewhat  to  one  side,  and  afterwards  steer  a  course  opposite  that 
of  the  ship  (attack  in  passing  on  opposite  courses).  When  the 
torpedo-boat  sights  the  ship  in  a  stern  sector,  since  the  lateral 
attack  would  be  too  long,  it  must  first,  without  approaching  so  as 
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to  be  seen  by  the  enemy,  gain  a  convenient  bearing*  and  then 
maneuver  as  in  the  first  case. 

We  do  not  desire  to  create  complications  by  seeking  for  different 
rules,  but  wc  propose  to  fix  our  minds  on  the  rules  alluded  to; 
observing^  that,  from  what  we  have  set  forth  in  section  32^  their 
theoretical  exactness  might  be  placed  in  doubt ;  and  we  now  wish 
to  demonstrate  that  these  rules  are  very  nearly  exact. 

1st.  If  Fn  is  the  speed  of  the  ship  A''  that  it  is  desired  to  attack, 
and  V  is  the  speed  of  the  torpedo,  as  we  have  already  had  occasion 
to  note  in  section  9,  the  geometrical  locus  of  the  positions  from 
which  the  launching  may  be  executed  in  such  a  way  that  the  tor- 
pedo may  strike  the  ship  after  a  run  c  is  obtained  by  making  NN^ 

r '' 
{Fig.  42)  equal  to  c     -  ,  describing  a  circle  with  a  center  at  A''^ 

nd  with  a  radius  c,  and  then  limiting  to  right  and  left  of  the 
ps  the  arcs — as  SS' — included  between  the  straight  lines,  pass- 
ng  through  iVj.  that  form  angles  of  30°  with  the  course. 

The  theoretically  exact  maneuver 
for  the  approach  would  then  be  the 
one  for  arriving  on  the  arc  SS'  in 
the  shortest  possible  time.  Setting 
aside  the  angle  of  impact,  the  prob- 
lem of  kinematics  is  that  of  bringing 
oneself  in  the  minimum  time  to  a 
distance  c  from  the  imaginary  point 
JVj ;  and  hence,  if  the  maneuver 
could  be  executed  with  theoretical 
precision,  from  what  wc  said  in  sec- 
tion 32,  n,  on  arriving  at  launching 
distance  in  the  shortest  time,  the  tor- 
pedo-boat should  find  A\  in  the 
direction  of  its  bow.  In  other  words, 
the  maneuver  of  approach  should  be 
executed  in  such  fashion  that,  if  the 
torpedo-boat  had  a  bow  launching 
tube,  on  arriving  at  launching  dis- 
tance it  should  have  no  need  of 
changing  direction  in  order  to  exe- 
cute the  said  launching.  We  note 
this  circumstance  in  order  to  fix  the  idea,  and  not  because  we  at- 
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tribote  a>  ir  airy  spcsriaL  im^wuLmce ;  the  bow  tube  being  generally 
abnlishcft 

So.  Chen,  jr  iroEr  m  .uiive  in  the  niiinnniiii  time  at  the  distance 
c  VT'ina  iie  uEarnar^  acint  ^"-.  it  would  be  necessary  to  maneuver 
(  see  secrxa  ^  is  Lf  it  wore  dearcd  to  reach  a  point  P,  which  is 
moving  ir  i  ircsa  *"»,.  ami  snxaced  astern  of  A',  at  a  distance 

Ft  bcrn^  tac  sceeti  ^c  the  torpeikj-boat. 
On  the  ^a'g^>^  of  dae  Ta&ue  or  -VA\.  afaove  mentioned,  the  point  P 

h  distant  froc  .V  a  ]«=»&:  -VF=yt^-AVV=cf|?  -  ^\ . 

Evi^fcntly  the  ^stssstx  XF  is  renr  small ;  so,  putting  — ^  =0.8 

and        =0.5,  we  have 

.VP=a>-=i50  meters. 

We  may  hence  conchidc  that,  t^sid^s  being  easily  applied  practi- 
cally Cwith  the  reservation  mentioned  in  the  preceding  section), 
the  rule  enunciated  for  the  laterts!  attack  is  also  very  near  to 
theoretical  exactness. 

2(\.  Let  us  now  suppose  the  lorpedo-bcat  to  be  in  the  zone  in- 
clu^^led  between  the  courses  HH'  and  ^'AT.  both  of  which  are 
parallel  to  the  course  of  .V,  and  the  tirst  of  which  is  tangent  to  the 
circle  havinj^  a  radius  c  and  its  center  at  ,V..  It  is  readily  seen 
that,  if  the  torpedo-boat  were  to  execute  the  maneuver  of  approach 
a'v  if  it  wished  to  reach  the  point  P  or  lite  center  .V  of  the  ship,  it 
mi^ht  arrive  at  launching  distance  at  s^nne  point  of  the  arc  SR, 
an<l  bonce  would  not  be  in  a  position  for  launching  with  a  sufficient 
Jifi^lr  of  impact.  It  results  from  this  that  the  sure  and  simple 
ni;tfKHvrr.  to  which  corresponds  a  rapidity  of  approach  differing 
from  the  theoretical  rapidity  by  a  negligible  quantity,  consists  in 
n(iiniti(r  with  a  course  parallel  and  opposite  to  that  of  the  ship 
;iH;i'  Icrd.  ivhrn  the  torpedo-boat,  at  the  beginning  of  the  maneuver 
of  npf^nuu  h,  judges  itself  to  be  laterally  removed  from  the  course 
of  the  xhip  h\  a  distance  included  between  c  and  \c,  or  between 
.'V  ottd  i^no  meters. 

.Vl.  TIm*  fftllnwinj^'  considerations  are  sufficient  to  show  the 
iircrqtiity  fur  the  t(»rpcdo-boat  to  avail  itself  of  its  greater  speed 
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in  order  to  gain  a  position  in  a  forward  sector  of  the  enemy's  ship 
when  the  latter  is  not  sighted  from  such  a  position. 

The  danger  zone  for  a  torpedo-boat  is  naturally  that  in  which 
there  is  great  probability  of  being  hit  by  the  guns  without  being 
able  to  launch  a  torpedo.  Since  we  are  referring  to  a  ntg^ht  attack, 
the  range  of  the  anti-lorpcdo-boat  guns — that  is  to  say.  the  radius 
of  the  danger  zone — may  be  held  to  be  about  2000  ineters ;  and 
it  is  to  be  noted  that  the  distance  at  which  the  torpedo-boat  sights 
the  ship  is  often  not  greater  than  this.  The  inferior  limit  of  the 
danger  zone  is  constituted  by  the  circle  with  its  center  at  A\  and 
the  radius  c  (Fig.  42) ,  which  circle  moves  with  the  ship  at  a  speed 

So,  then,  it  is  clear  that  the  further  for^va^d  is  the  bearing  on 

which  the  torpedo-bnat  begins  the  approach,  the  more  rapidly  will 
it  traverse  the  danger  zone,  for  two  reasons;  I.  The  relative 
speed  being  so  much  the  greater,  so  much  the  more  rapid  will  be 
.the  variation  of  the  distance.  II.  So  much  the  greater  will  be  the 
'distance  at  which  the  launching  can  be  executed.  It  may  be  noted 
that  in  giving  importance  to  this  we  are  not  in  opposition  to  the 
criterion  established — that  of  launching  from  a  short  distance.  It 
is  very  true  that  we  may  not  pretend  to  diminish  the  danger  zone 
by  launching  the  torpedo  for  a  long  run,  because  in  so  doing  we 
should  obey  a  mistaken  defensive  sentiment,  and  we  should  risk 
rendering  our  offense  inefficacious.  The  torpedo-lioat  that  thinks 
of  protecting  itself  instead  of  attacking  vigorously  is  a  torpedo- 
boat  lost  without  having  accomplished  anything.  But  in  the  case 
under  discussion  the  situation  is  different ;  the  term  short  distance 
must  be  precisely  understood  in  the  sense  of  a  short  run  for  the 
torpedo;  and  the  further  fonvard  (up  to  the  line  SK)  is  the  posi- 
tion of  the  torpedo-boat,  so  much  the  more  may  we  launch  from  a 
distance,  the  nm  of  the  torpedo  remaining  as  short  as  has  been 
established,  without  having  a  notable  difference  in  the  probability 
of  hitting. 

68.  The  Man-cuvcring  of  a  Flotilla  of  Torpedo-Boats, — Owing 
to  the  characteristic  difficulties  of  the  torpedo-boat  attack  pointed 
out  in  section  66,  it  is  necessary  that  the  attack  be  executed  by  a 
certain  number  of  units;  there  being  thus  tlie  possibility  of  pro- 
ducing uncertainty  in  the  firing  of  the  enemy,  who  is  obliged  to 
distribute  his  offense  among  the  different  targets;  and  permitting 
the  hope  that  the  number  may  remedy  the  scant  probability  of 
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individual  success.     Nevertheless,  as  Commander  Vannutelli  has 
observed  (Rkista  Maritttma  for  May.  1910),  it  is  well  to  consider  ^ 
the  followiiij^  axioms :  ^ 

1st.  The  probabilities  that  the  torpedo-boats  will  be  hit  before 
arriving  at  launching  distance  increase  with  the  compactness  of 
the  order  of  attack ;  since,  when  the  torpedo-boats  are  very  close 
together,  ihcy  constitute  a  single,  extended  target,  easily  visible ; 
and,  vice  versa,  they  diminish  with  the  increase  in  the  dispersion  ^ 
of  the  torpedo-boats  in  the  direction  normal  to  the  line  of  fire.        ^ 

2d.  The  same  probabilities  increase  with  the  increase  in  depth 
of  the  order  of  attack  of  the  torpedo-boats  in  the  direction  of  the 
bearing  of  the  ship:  that  is.  they  are  maximum  when  the  various 
units  keep  on  or  near  the  same  bearing  from  the  ship,  thus  expos- 
ing themselves  to  raking  fire.  It  results,  therefore,  liiat  it  is  neces- 
sary for  the  torpedo-boats  to  have  a  suitable  dispersion,  and  to 
arrive  at  the  launching  position  simultaneously  rather  than  suc- 
cessively. 

But  the  length  of  the  chord  SH  (Fig.  42)  is  equal  to  500  meters, 
the  angle  SN^H  being  60° ;  we  deduce  therefrom  that  the  maxi- 
mum number  of  torpedo-boats  that  may  stmulianvously  attack  a 
ship  from  one  and  the  same  side,  to  the  end  tliat  they  may  be  prop* 
crly  separated,  must  be  held  to  he  three. 

Having  to  aim  at  simultaneity  of  attack,  the  torpedo-boats  of 
this  group,  in  distancing  themselves  from  each  other  for  the 
execution  of  the  maneuver  of  approach  to  the  ship,  must  arrange 
themselves  on  an  alignment  normal  to  the  line  joining  their  center 
with  iV, ;  thus  also  satisfying  approximately  the  second  of  the 
axioms  just  enunciated.  It  can  be  established  as  a  practical  rule 
that  the  alignment  may  possibly  be  normal  to  the  line  joining  its 
center  with  a  point  a  little  ahead  of  tlie  ship  to  be  attacked  (the 
further  ahead,  the  higher  is  the  speed  Vn). 

From  this  alignment,  the  torpedo-boat  occupying  the  central 
position  may  begin  its  maneuver  of  approach  as  if  it  were  alone; 
and  the  others  must  follow  a  course  parallel  to  it.  ■ 

The  action  of  one  of  these  groups,  which  attacks  the  ship  on  one 
side,  evidently  favors  the  attack  of  a  similar  group  on  the  opposite  ^ 
side,  if  this  is  made  after  a  very  short  interval  of  time ;  since,  fl 
from  the  moment  in  which  it  is  discovered,  it  may  be  predicted 
that  it  will  absorb  practically  all  the  attention  of  the  enemy. 

There  is  thus  developed  the  advisabihty  of  constituting  squad- 
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rons  of  torpedo-boats  of  six  units,  divided  into  two  sections,  des- 
tined to  maneuver  for  the  attack  separately  but  co-ordinately. 

Evidently,  the  attack  of  the  sections  on  the  two  sides  can  be  made 
on  condition  that  the  squadron,  on  sighting  the  ship,  finds  itself 
on  the  line  of  the  course  of  the  latter;  otherwise  the  sections  will 
attack  successively ;  it  may  be  presiuned  that  the  first  attack,  if  it 
does  not  succeed,  will  be  an  efficacious  preparation  for  the  second  ; 
because,  in  the  minutes  following,  there  will  be  a  relaxation  of 
vigilance. 

Such  seem  to  be  the  guidinpr  criteria,  not  excluding  that  it  may 
be  advisable  to  depart  from  them  under  special  circumstances,  in 
order  to  adapt  oneself  to  the  movements  of  the  enemy,  if  he  moves 
as  the  searchlights  arc  directed,  toward  the  number  and  position 
of  the  torpedo-boats  illuminated. 

The  employment  of  several  squadrons  against  a  fleet  of  ships 
[requires  as  a  preliminary  condition  the  envelopment  of  the  enemy ; 
lat  is  to  say,  taking  the  position  with  the  squadrons  in  different 

tints  of  the  horizon  so  that  the  adversary  cannot  witlidraw  from 

iOie  attack.    But  it  is  needless  to  say  that  the  problem  of  envelop- 

lent  ought  not  to  be  considered  a  problem  of  kinematics;  criteria 

[or  its  solution  cannot  be  pre-established,  because  the  envelopment 

is  to  be  held  possible  only  when  the  adversary's  fleet  is  occupied 

;in  an  artiller>'  battle.    Typical  conditions  for  a  general  attack  are 

lose  described  as  follows  in  the  already  cited  report  of  Togo: 

^"  Night  was  beginning  to  fall.    Our  torpedo-boat  squadrons  had 

^al ready  enveloped  the  enemy  to  the  North,  East  and  South.    Con- 

iequently  the  principal  squadron  ceased  fighting  and  withdrew  at 

[sunset." 

69.  Tactical  Action  by  Day. — Let  us  recall  to  mind  the  begin- 
lingof  the  battle  of  August  10,  1904.  The  Russian  squadron  saw 
numerous  torpedo-boats  aliead,  and.  fearing  that  they  might  have 
thrown  out  blockading  mines,  changed  course  90°.  An  action  of 
such  nature,  which  obliges  the  enemy  to  make  a  movement  not 
required  by  the  situation  with  respect  to  our  battle  forces,  may  be 
of  great  assistance  to  us. 

A  movement  of  destroyers  directed  so  as  to  arrive  at  launching 
position  may  evidently  be  admitted  against  damaged  ships,  as  was 
done  at  Tsushima  against  the  Soiavaroff ;  it  may  not  be  excluded 
with  uninjured  ships,  on  condition  that  the  two  principal  fleets  are 
not  very  far  apart.  Indeed,  by  day,  the  danger  zone  for  torpedo- 
boats  is  so  extended,  and  the  fire  of  the  medium  artillery  is  so 
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long  distance ;  an 
scant  probability  o 


nchin^  would  have  to  be  executed  from  a  v 

since,  under  such  conditions,  there  is  very 
success,  it  is  not  worth  while  to  expose  the  tor- 
pe<lo-ve5sels.  When,  however,  the  distance  from  the  enemy  is  rela- 
tively short,  that  is,  when,  for  example,  the  two  fleets  are  fighting 
at  close  range,  if  nothing  else  is  accomplished,  the  torpedo-boats 
will  oblige  a  part  of  the  enemy's  ships  to  make  a  movement  not 
required  for  its  tactical  employment  with  respect  to  the  battle 
fleet ;  which  may  produce  important  consequences. 

70,  The  Maneuifcring  of  a  Submersible. — A  submersible,  for  an 
attack  by  day,  finds  itself  in  conditions  analogous  to  those  of  a 
torpedo-boat  in  a  night  attack,  with  the  added  disadvantage  of  its 
inferiority  in  speed  with  respect  to  the  ship.  It  must  submerge  at 
a  distance  of  about  three  miles  from  the  ship  and  steer  for  the 
approach :  rectify  the  course  by  emerging  the  periscope,  and  then 
execute  the  launching.  We  propose  to  determine  the  sector  in 
which  the  submersible  should  be  found  with  respect  to  the  ship  at 
the  moment  of  approach,  in  order  that  conditions  making  it  im- 
possible to  arrive  at  launching  position  may  not  exist. 

Let  us  suppose  that  the  submersible  executes  the  maneuver  of 
approach  according  to  the  first  rules  indicated  for  a  torpedo-boat; 
that  is  to  say.  it  steers  as  if  it  wished  to  meet  the  ship. 

Let  a  be  the  polar  bearing  we  are  seeking,  or,  the  maximum 
angle  that  the  ship-submersible  joining  line  may  make  with  the 
course  of  the  ship  in  order  to  permit  of  approaching^.  Let  us  indi- 
cate by  Fk  and  f '»  the  respective  speeds  of  the  ship  and  of  the 
submersible,  and.  naturally,  let  Vs  be  greater  than  I'b, 

From  section  22, 1,  there  results 


smo= 


f  r 

and  hence  for  ^^  =-j^ ,  we  have 


42' 


;  for  ^y  =  A=l  wc  hav 


With  the  course  of  reasoning  of  section  67,  in  Fig.  42,  wc  obtain 


Making 


V^  _ 


0.5,  we  have 


for  I;  =  A.  iV/'=c; 


for^=J. 


iVP=  i.5f. 
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The  value  of  the  distance  NP  is  not,  then,  as  small  as  in  the  case 
of  a  torpedo-boat;  and  this  leads  us  to  ask  ourselves  how  much  a 
may  be  considered  as  increased  with  respect  to  the  values  pre- 
viously deduced,  admitting — but  not  conceding — ^that  the  sub- 
mersible might  succeed  in  maneuvering  in  a  theoretically  exact 
way  for  arriving  at  launching  position  in  the  minimum  time. 

If  a'  is  the  polar  bearing  on  which 
the  submersible  S  would  be  seen 
from  the  point  P  in  Fig.  42,  the 
exact  value  of  a  is  evidently  that 
which  corresponds  to 

sina'=  Ji-; 

that  is  to  say,  there  must  be  assigned 
to  a  the  values  already  deduced 
for  a. 

Indicating  by  R  the  distance  NS 
(Fig,  43),  at  the  beginning  of  the  maneuver  of  approach,  from 
the  triangle  NPS  we  have 

R  sin  a       ' 

from  which,  substituting  for  NP  and  for  sin  o'  their  values,  we 
obtain : 


Fig.  43. 


or 


sin 


<"--)=x(-^) 


For  the  two  cases  previously  considered,  the  values  of  —  are 

V 

respectively  ^  and  \ ;  introducing  them  into  this  formula,  and 
putting  c=  1000  meters  and  R  =  ^ooo  meters,  we  get: 

for  ^-  =tV»  a-a  =8"*;  and  hence  a=5o'*  (about)  ; 
for-^/  =i,    a— a'=9°;  and  hence  0=39*  (about). 

KM 

If,  then,  a  submersible  is  signalled  at  a  distance  R  from  the  ship, 
in  order  to  prevent  it  from  arriving  at  launching  distance,  it  is 
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sufficient  for  the  ship  to  change  course  through  an  angle  that 
reaches  the  maximum  values  above  mentioned. 

This  is  not  to  be  understood  as  denying  the  importance  to  which 
a  submersible  may  rise — it  seems  to  us  that,  under  present  condi- 
tions, we  may  deduce  that,  instead  of  relying  upon  its  own  maneu- 
vering, the  submersible  ought  generally  to  wait  for  the  enemy  to 
pass  within  range ;  that  is  to  say,  lie  in  ambush. 

Let  us  express  ourselves  in  the  words  with  which  an  American 
writer  closes  an  important  paper  on  the  subject.*  "  The  sub- 
mersible is  a  slow  and  clumsy  animal,  but  its  bite  is  mortal.  Keep 
out  of  its  way.  In  any  case  it  is  not  as  likely  to  get  you  as  we  have 
been  led  to  believe." 

♦  Proceedings  of  U.  S.  Naval  Institute.  Vol.  XXXI. 


170 


PART  III. 
TACTICAL  ACTION  AS  A  WHOLE. 


f 


CHAPTER  T. 

Preparation  for  Tactical  Contact. 

71.  Route  Formations, — The  route  formation  of  the  main  body 
of  the  forces  must  Ijc  established  with  reference  to  the  ]30ssibility 
of  tactical  contact  witli  battleships  and  of  attack  by  toq>edo-boats. 

As  we  have  already  had  occasion  to  point  out  in  section  38,  one 
must  bear  in  mind  the  necessity  of  not  stretching  out  the  ships  of 
the  line  in  chain  ;  that  is  to  say,  they  must  be  kept  compact. 

Like  a  fight  at  close  quarters  by  day,  so  a  night  encounter  be- 
tween battleships  will  certainly  not  be  desirable  for  the  party  that 
is  the  superior,  owing  to  its  interest  in  avoiding  situations  in  which 
the  unforeseeable  is  donxinant ;  but  it  may  be  advisable  for  the  one 
who  desires  to  attempt  a  desperate  stroke.  It  is  necessary  to  guard 
against  such  an  event,  a  constant  rule  being  that  of  not  supposing 
the  enemy  to  be  amenable  to  our  designs.  Consequently,  in  order 
to  establish  the  criteria  by  which  the  route  formation  should  be 
inspired,  let  us  fix  our  minds  on  the  modalities  of  the  night 
encounter. 

The  struggle  at  close  quarters  can  be  its  only  efficacious  form  ; 
for  this  the  considerations  set  forth  in  section  65  are  of  value, 
according  to  which  considerations  the  route  formation  must  have 
as  a  basis  the  column  of  vessels,  echeloning  the  ships  from  it 
according  to  the  way  in  which  the  enemy  presents  himself.  The 
considerations  therein  developed  must  be  admitted  a  fortiori, 
because,  naturally,  by  night,  still  more  than  by  day,  it  is  indis- 
pensable to  reduce  signals  to  a  minimum  and  to  avoid  confusion. 

We  must  hold  with  Labres  (op.  cit.)  that  the  action  of  the  two 
fleets  will  cease  when  they  have  passed  each  other,  since  a  second 
encounter  would  imply  an  inversion  of  the  courses,  which  must  be 
excluded,  owing  to  the  difficulty  of  recognizing  the  ships  of  the 
two  parties.  But  one  must  still  put  himself  in  condition  to  draw 
profit  from  the  disorder  of  the  enemy  after  passing  him.    For  this 
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purpose  it  is  well  to  dispose  the  forces  in  two  divisions,  with  suffi- 
cient distance  between  them,  so  that  they  need  not  trouble  them- 
selves about  the  movements  that,  for  each  of  them,  may  result 
from  the  encounters  with  the  ships  or  the  torpedo-boats  of  the 
enemy ;  these  two  divisions  can  then  attack  in  succession. 

In  this  way  there  is  established  the  advisability  that  the  princi- 
pal  forces,  if  numerous,  be  divided  at  nij^ht  into  two  divisions, 
rather  than  massed  in  a  single  assemblage. 

The  route  formation  of  each  division  in  column  of  vessels  is 
also  the  most  opportune,  having  regard  to  tlie  attacks  of  torpedo- 
boats.  In  fact  it  is  well  to  obsen-e  that  the  maneuvering'  of  the  tor- 
pedo-boats will  be  directed  toward  executing  the  attack  in  such  a 
way  as  to  remain  the  shortest  |X)ssible  time  under  fire;  therefore, 
the  torpedo-boat  will  execute  the  attack  upoii  the  first  ship  that  pre- 
sents itself ;  and  only  in  the  improbable  case  that  he  may  decide  it  to 
have  been  put  out  of  action  will  he  launch  himself  against  the 
following  ship. 

Bearing  in  mind  the  characteristic  conditions  of  the  night  attack 
of  torpedo-boats  (section  66),  we  must  recognize  that,  practically, 
it  is  not  possible  for  the  torpedtJ-bt^ats  to  make  a  choice  of  the 
objectives  when  the  latter  are  composed — as  we  now  suppose — of 
ships  in  motion.  The  route  formation  in  column  of  vessels  per- 
mits, then,  the  following  advantages : 

1st.  The  probability  that  the  torpedo-boats  may  be  in  position 
to  attack  with  opposite  parallel  courses  is  rendered  minimum; 
and  if  this  happens,  the  ships  can  fire  ahead  by  moving  freely  out 
of  the  column  of  vessels  and  toward  the  opportune  side  as  much 
as  may  be  necessary. 

2d.  The  maximum  defense  can  be  put  forth  against  torpedo- 
boats  sighted  ofif  the  beam. 

3d.  The  torpedo-boats  are  also  placed  in  the  worst  conditions 
for  the  withdrawal  after  launching  the  torpedoes. 

When  cruising  by  night  as  well  as  by  day  in  a  zone  in  which  the 
presence  of  numerous  torpedo-boats  is  probable,  aside  from  the 
measures  for  safety  of  which  we  shall  speak,  it  must  be  deemed 
advisable  to  navigate  at  high  speed.  In  fact,  the  higher  the  si)eed, 
the  smaller — as  is  well  known — is  the  probability  of  hitting  with 
the  torpedo,  and  the  greater  the  difficulties  for  the  torf>cdo-boats 
of  executing  the  maneuver  of  approach  under  good  conditions. 

The  cruising  system  just  indicated  is  apphcablc,  whatever  may 
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be  the  conformation  of  the  sheet  of  water  that  is  being  crossed. 
The  relative  positions  of  the  groups  are  to  be  detennined  accord- 
ing to  circumstances  ;  such  positions  may  vary  from  that  in  which 
one  division  follows  the  other  at  a  distance,  to  that  of  two  coliunns 
abreast  with  an  interval  between  the  columns  of  four  or  five  miles ; 
that  is.  which  permits  of  putting  the  light  artillery  and  the  search- 
lights freely  into  action.  It  is  naturally  understood  that  the  run- 
ning lights  are  obscured,  and  that  the  searchlights  must  be  put  into 
action  only  when  the  presence  of  hostile  torpedo-boats  is  signalled. 

As  Commander  Sechi  justly  observes,*  in  employing  the  search- 
lights '*  to  explore  the  horizon  at  more  or  less  frequent  intervals, 
one  offers  great  facility  to  hostile  torpedo-boats ;  because  it  is 
much  more  difficult  for  them  to  find  the  ships  and  make  sure  of 
their  identity  than  to  assail  them  after  having  discovered  them." 

The  above-mentioned  formation  is  the  one  that  evidently  serves 
best  from  the  point  of  view  of  safety  in  navigation ;  it  facilitates 
maneuvering  and  secrecy,  enabling  signals  to  be  transmitted  be- 
tween the  successive  ships  of  each  division  by  means  of  a  flashlight, 
visible  in  a  limited  sector. 

For  communication  between  the  two  divisions  of  the  naval  force 
the  best  means  of  signalling  seems  to  be  that  of  wireless  teleg- 
raphy, because  any  others  might  more  easily  serve  to  summon  the 
enemy's  torpedo-boats. 

The  question  of  the  order  in  which  the  ships  should  open  fire 
presents  no  difficulties  with  the  adopted  formation,  each  ship 
having  a  clear  field  of  fire  in  case  of  lateral  approach,  and  being 
easily  able  to  echelon  themselves  in  case  of  sighting  the  enemy  in 
the  direction  of  the  course.  The  important  thing  is  that  the  orders 
given  to  the  units  detached  from  the  main  body  shall  guarantee 
that  tlie  ships  or  torpedo-boats  sighted  are  those  of  the  enemy ; 
if  this  necessity  is  satisfied  it  can  be  established  that  every  ship 
shall  open  fire  as  soon  as  it  sights  the  enemy. 

By  night  as  well  as  by  day,  the  cruising  order  to  be  considered 
as  normal  for  a  section  of  torpedo-boats  is  that  of  a  triangle  of 
suitable  shape,  in  order  that  one  torpedo-boat  may  not  be  en- 
veloped in  the  smoke  of  another.  The  triangular  disposition  con- 
fers the  maximum  safety  in  navigation,  renders  communication 
easy,  avoids  the  elongations  that  are  i>roduced  in  the  column  of 
vessels,  lends  itself  to  the  assumption  of  the  opportune  alignment 

^MUmenti  di  Arte  MilUore  Marittima,  Vol.  IT,  page  420. 
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for  the  attack,  and,  finally,  it  permits  of  grouping-  in  tlie  minimum 
space,  or  it  is  adapted  to  keeping  the  torpedo-boats  under  the  sup- 
port of  the  ships. 

It  may  be  advisable  for  a  flotilla  to  navigate  with  the  two  sections 
in  fonnation  different  from  that  of  a  column,  as  Commander  Van- 
nutelli  has  proposed  in  the  article  already  cited.  '*  In  column  of 
vessels  and  with  high  speed,  it  is  easy  to  lose  contact,  or,  vice  versa, 
to  have  dangerous  closings  in»  especially  when  navigating  with 
lights  obscured ;  that  is  to  say,  when  about  a  hundred  meters  of 
distance  is  enough  for  losing  sight  of  the  stern  of  the  preceding 
torpedo-boat,  while  in  lines  abreast  or  oblique  lines  it  is  much  more 
difficult  to  lose  sight  of  the  dark  lines  of  the  entire  length  of  the 
adjacent  torpedo-boat.  Every  one  will  remember  the  intense 
watchfulness  and  the  continual  variations  of  speed  that  the  column 
of  vessels  requires  by  night,  which,  therefore,  in  a  short  time 
brings  great  fatigue.  With  frontal  orders  the  squadron  is  pre- 
sented well  subdivided  into  two  tactical  groups,  ready  to  separate 
for  the  opportune  maneuver/' 

J2.  Scouting. — As  is  well  known,  we  mean  by  tactical  explora^ 
tion  that  which  is  exercised  by  ships  in  direct  communication  with 
the  main  body,  remaining  in  contact  w  ith  it  at  a  distance  such  as  to 
pemiit  a  discreet  reliance  on  being  able  to  regain  it  when  it  passes 
to  tactical  contact  with  the  enemy's  battle  forces.  It  is  well  for 
this  reliance  upon  the  reunion  with  the  main  body  to  be  so  much 
the  greater,  the  greater  is  the  tactical  importance  of  the  ships 
employed  ;  that  is  to  say,  the  greater  the  importance  of  these  ships» 
the  shorter  should  be  their  distance  from  the  main  body.  Only  In 
exceptional  cases  could  it  be  desirable  for  the  battleships  to  sight 
directly  those  of  the  enemy;  thus,  when  in  the  Chino-Japanese 
War,  Admiral  Ito  moved  in  search  of  the  fleet  of  Ting  at  the 
mouth  of  the  Yalu,  he  was  not  preceded  by  any  ship,  because  he 
aimed  at  surprising  the  enemy.  But  he  was  able  to  rely  upon  the 
inertness  of  the  Chinese ;  in  general,  however,  it  is  presumable 
that  the  enemy  will  maintain  a  scouting  service,  especially  if  he  is 
occupied  in  operations  owing  to  which  he  might,  by  our  unex- 
pected arrival,  be  placed  in  a  critical  position ;  and  then  comes  the 
necessity  of  being  preceded  by  ships  that  will  seek  to  repulse  the 
enemy's  cruisers,  preventing  them  from  establishing  contact  with 
our  main  body ;  that  is  to  say,  from  comprehending  the  importance 
of  the  danger  that  menaces  their  fleet. 
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The  importance  of  knowing  beforehand  of  the  approach  of  the 
enemy's  fleet  real!)'^  exists,  as  we  shall  endeavor  to  show ;  but  it  is 
well  to  consider  in  what  degree  wc  may  be  able  to  satisfy  it,  if  it 
cannot  be  presumed  in  what  direction  the  enenn  will  be  sighted. 
If  we  should  pretend  to  form  with  the  tactical  scouts  a  continuous 
line  about  the  main  body,  either  we  should  have  to  employ  many 
units,  or  the  radius  of  the  explored  zone  would  be  greatly 
restricted. 

It   results   from   this   that    tactical   exploration,   like  strategic 

ploralion,  must  have  for  its  object  the  search  for  the  main  body 

f  the  enemy's  forces,  having  regard,  however,  to  certain  limits 

of  distance  from  one's  own  body.    To  the  end  that  the  warning 

ay  not  be  illusory,  it  is  well  10  abandon  the  certainty  that  the 

outs  will  encounter  the  enemy  before  the  main  body  does  so,  and 

be  content  with  only  a  probability.    A  lookout  sen'icc  tending  to 

I      establish  almost  absolute  safety  over  a  sufficiently  wide  sector 

about  the  main  body  is,  however,  required  7vhcn  the  presence  of 

L      numerous  torpedo-boats  can  be  expected  in  the  sheet  of  water  to  be 

^M^averscd.     In  such  serA'ice  the  vessels  destined  for  tactical  scout- 

^Kng  assist ;  ihey  constitute  a  first  line  of  defense  which,  for  the 

^^^asons  mentioned,  cannot  be  entirely  relied  upon ;  it  is  necessary, 

however,  to  guard  oneself  effectively,  which  can  be  done  in  the 

!       following  manner,  on  the  basis  of  the  deductions  of  the  preceding 

chapter : 

Rememl»cring  that  the  torpedo-boats   sighted   astern   are   the 
least  dangerous,  it  is  necessary,  by  night,  to  have  the  naval  force 
preceded  and  flanked  by  groups  of  torpedo-boats  at  a  distance 
roin  the  main  body  such  that  the  searclilight  of  the  ships  may  be 
iperated  upon  occasion  without  illuminating  them.    Each  section 
f  torpedo-boats  must  cruise  in  compact  formation  in  order  to  be 
dy  to  attack  the  enemy's  forces  that  it  may  encounter.    The 
cater  cruising  speed  may  be  utilized  by  making  these  groups 
raverse  a  zig-zag  with  sides  suitably  inclined  to  the  course  of  the 
main  body.     These  torpedo-boats  must  signal  the  approach  of 
those  of  the  enemy  and  try  to  drive  them  back,  without  coming 
within  range  of  the  light  guns  of  their  own  ships,  since  every  ship 
must  necessarily  be  able  to  fire  upon  any  torpedo-boat  that  ap- 
proaches it. 

In  order  to  exercise  vigilance  by  day  against  submersibles,  it  is 
necessary  for  the  destroyers  to  keep  a  lookout  ahead  and  on  each 
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side  (up  to  about  45°  from  the  course)  extending  themselves  in 
chain.  It  would  be  desirable  to  have  a  chain  at  three  miles  and 
one  at  five  miles;  that  is  to  say,  within  the  limits  at  which  the 
submersibles  must  begin  the  maneuver  of  approach. 

73.  The  RccotmoUcring  of  the  Advcrsaricsj — Although  it  may 
not  be  excluded,  it  is  nevertlieless  not  very  probable  that  the  fight- 
ing forces  will  sight  each  other  directly ;  indeed,  even  admitting 
that  only  one  of  the  hostile  fleets  carries  out  tactical  scouting,  when 
its  scouts  arrive  in  sight  of  the  enemy,  the  latter  will  detach  ships 
to  drive  them  away,  in  order  to  prevent  their  maintaining  the 
contact ;  and.  as  in  the  case  wherein  the  scouting  is  carried  on  by 
both  the  adversaries,  an  action  between  cruisers  will  precede  the 
battle. 

h  might  be  said  that  this  statement  is  contrary  to  experience; 
the  encounter  between  cruisers  has  not  yet  been  produced,  not- 
withstanding three  successive  wars ;  but  we  can  easily  give  reasons 
why  this  may  liave  been  the  case.  For  the  Chino-Japanese  War 
the  consideration  already  advanced  will  serve;  for  the  Hispano- 
American  War,  the  battle  took  place  between  a  division  of  four 
ships  and  a  squadron  that  was  blockading  it,  keeping  with  all  its 
ships  in  close  proximity  to  the  entrance  of  the  port.  Finally, 
for  the  Russo-Japanese  War,  it  is  well  known  that  the  Japanese 
main  body  was  constantly  preceded  by  the  cruisers ;  the  battle  of 
Tsushima  would  have  begun  as  above  stated  if  Rojestvensky  had 
had  the  means  of  fighting  the  enemy's  cruisers.  But,  as  Semenoff 
observes  in  Rassf>lata,  the  Russian  cruisers  were  either  too  weak 
or  very  old  and  with  insufficient  speed.  "  Furthermore,  the  ad- 
miral desired  to  save  and  keep  all  the  elements  together;  the  more 
so,  since,  the  12  armored  ships  being  engaged  with  the  12  Japanese 
armored  vessels,  the  cruisers  would  have  had  to  protect  the  trans- 
ports and  engage  by  themselves  all  the  rest  of  the  Japanese  fleet." 

When  the  encounter  between  cruisers  takes  place,  the  party  that 
has  the  greater  strength  in  ships  of  this  class,  by  obliging  the 
enemy's  cruisers  to  turn  back,  obtains  the  singular  advantage  of 
being  able  to  regulate  its  own  maneuvers  of  approach  on  the  basis 
of  infoniiation  transmitted  to  it;  while  the  enemy  remains  in 
uncertainty.  In  this  way  Uiere  is  produced  the  situation  that 
beyond  dispute  was  realized  at  the  beginning  of  the  battle  of 
Tsushima.  Togo,  after  having  stated  that  his  cruisers  reconnoi- 
tcrcd  the  enemy  without  diflficulty,  adds  the  following:    '*  These 
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divisions,  although  cannonaded  from  time  to  time  by  the  enemy, 
succeeded  in  preserving  the  contact,  sendin*^  by  telegraph  frc- 
c|uent  and  precise  news  concerning  his  position.  And  thus,  not- 
withstanding a  thick  fog  that  did  not  permit  of  seeing  further  than 
five  miles,  we  were  able  to  know  the  position  of  tlie  enemy, 
although  he  was  30  or  40  miles  away,  as  exactly  as  if  we  had  seen 

him  with  our  own  eyes It  was  thus  possible  for  me  to 

make  the  dispositions  for  finding  myself  at  about  2  o'clock  near 
Okinoshima  and  to  attack  the  head  of  the  column  on  the  port 
side." 

The  development  of  an  action  of  growing  importance  between 
the  cruisers  will  induce  the  main  body  to  detach  a  sufficient  force 
to  complete  the  rcconnoissance.  In  order  to  fix  in  our  minds  how 
this  may  happen,  let  us  make  use  of  an  example. 

A  scout  has  sighted  a  ship;  it  moves  to  observe  it  and  informs 
the  nearest  friendly  ships  of  it  by  wireless  telegraph,  which  ships 
transmit  the  news  to  the  commander-in-chief.  The  suspected 
ship  also  has  headed  toward  our  scout,  so  that  the  recognition  is 
quickly  accomplished ;  the  vessel  sighted  is  a  protected  cruiser 
of  the  enemy,  weaker  than  our  own,  and.  consequently,  at  a  dis- 
tance of  not  less  than  7000  meters  it  turns  to  run.  The  comman- 
der-in-chief does  not  consider  this  of  sufficient  importance  to  alter 
the  course  of  the  main  body.  The  chase  of  the  cruiser  continues 
for  some  time  and  our  ship  gains  upon  the  enemy,  so  that  there  is 
hope  of  making  a  good  stroke. 

A  few  ineffectua!  shots  have  already  been  exchanged  by  the 
two  ships,  when  suspected  sliips  appear  upon  the  horizon,  and  very 
soon  they  are  seen  to  be  enemies.  It  is  now  the  turn  of  our  cruiser 
to  nm.  It  is  is  well  to  mention  that  when  our  cruiser  was  increas- 
ing its  distance  from  the  main  body,  another  ship  was  moving  so 
as  to  maintain  a  chain  with  it  for  the  transmission  of  news.  When 
the  new  enemy's  ships  are  reported,  there  is  then  on  our  part  a 
.concentration  of  a  division  of  protected  crui.scrs  in  the  direction 
the  adversary;  thus  we  have  again  a  preponderating  force  and 
le  enemy  again  turns  to  run.  The  course  of  the  main  body  is 
imewhat  inclined  in  that  direction  and  the  appearance  of  new 
lips  on  the  horizon  decides  us  to  effect  a  rcconnoissance;  that  is, 
determine  if  there  are  other  principal  forces  of  the  enemy  at 
land  besides  those  sighted.  For  this  purpose  it  is  determined  to 
id  out  toward  the  adversary  forces  that  will  not  be  obliged  to 
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give  way  except  before  the  enemy*s  main  body;  in  other  words, 
the  armored  cruisers  are  sent  forward  at  that  time,  at  full  speed, 
and  the  battleships  follow  ready  to  support  them.  The  appearance 
on  the  horizon  of  a  new  division  of  the  enemy  still  further  con- 
firms the  idea  that  important  forces  arc  to  be  found  in  that  direc- 
tion^  and,  indeed,  in  the  new  division,  we  recognize  the  enemy's 
armored  cruisers.  The  inferiority  of  the  enemy  in  ships  of  this 
type  is  not  slow  in  producing  its  effect ;  the  adversary,  in  order  not 
to  be  beaten  in  detail,  must  turn  back  and  seek  the  protection  of 
his  battleships,  that  are  sighted  a  little  afterward.  The  object  of 
the  reconnoissance  is  attained;  our  ships  take  up  a  course  parallel 
to  that  of  the  enemy  and  at  his  speed,  signalling  to  the  commander- 
in-chief  the  composition  and  the  formation  of  the  enemy's  force ; 
our  admiral  is  thus  in  condition  to  make  the  necessary  arrange- 
ments for  attacking  the  enemy  in  the  most  opportune  way,  or  to 
reverse  the  course  if  he  does  not  wish  to  accept  battle.  Then 
begins  the  contact  out  of  range. 
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CHAPTER  n. 
The  Battle. 

74.  The  Importance  and  Character  of  Naval  Battle. — As  Maka- 
roff  writes.  '*  the  loss  of  ten  ships  in  as  many  combats  has  not  the 
moral  effect  of  the  loss  of  a  squadron,  although  the  number  of 
ships  lost  may  not  reach  ten." 

The  destruction  of  the  enemy's  movable  forces  constitutes  the 
essential  object  at  zvhich  we  must  constantly  aim;  pretending  to 
secure  the  object  of  the  war  by  avoiding  battle  between  the  forces 
and  seeking  secondary  objectives  is  shown  by  history  and  deductive 
reasoning  to  be  entirely  erroneous ;  to  us  Italians  it  brought  forth 
IJssa.  A  battle  desired  is  greatly  preferable  to  a  battle  sub- 
mitted to. 

These  axioms,  that  should  be  taken  as  the  basis  for  the  strate- 
gic employment  of  the  fleet,  impose  engaging  tactically  with  the 
enemy's  movable  forces  whenever  possible,  and,  conformably  to 
what  we  set  forth  in  section  23,  they  impose  engaging  to  a  finish 
as  far  as  the  strategic  situation  permits. 

A  characteristic  of  naval  battle  is,  that  in  it  the  constitution  of 
a  reserve  cannot  be  admitted  in  the  sense  that  it  is  understood  on 
land.    This  difference  is  easily  explained. 

On  land,  when  the  battle  begins,  the  strength  of  the  enemy  is 
not  exactly  known ;  it  is  not  known  where  his  principal  mass 
gravitates ;  and  in  order  to  be  in  condition  to  face  the  situation  at 
the  moment  it  becomes  clear,  it  is  necessary  to  keep  available  a 
force  to  be  hurled  in  an  advantageous  direction.  Moreover,  the 
idea  of  the  gradual  employment  of  the  forces  is  logical,  it  being 
that  of  having  troops  that  serve  to  support  others  already  engaged. 

cause  the  latter,  besides  the  losses  that  they  sustain,  use  up  their 

crgy ;  and  hence  it  is  in  a  high  degree  important  to  be  able  to 
dispose  of  fresh  troops  at  the  opportune  moment,  to  be  despatched 
in  aid  of  the  others. 

It  is.  however,  useful  for  our  purpose  to  remember  that  even 
pn  land  it  would  be  dangerous  to  give  too  much  importance  to  the 
ritcria  just  mentioned.  "  Every  reserve,"  writes  Von  der  GoUz 
La  Na^ione  annata),  "represents  a  dead  force.  Since  the 
multaneous  employment  of  all  the  forces  brings  out  the  maxi- 
mum efficiency,  it  would  generally  seem  erroneous  to  constitute 
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resen'cs ;  but  there  is  need  of  them  in  order  to  be  able  to  meet 
unexpected  incidents  and  sudden  turns  in  the  combat  that  are 
nc\i:r  lacking.  If  the  situation  is  still  more  uncertain,  if  it  is 
believed,  for  instance,  that  we  may  be  exposed  to  many  surprises, 
then  strong  reserves  will  be  necessary.  The  safer  the  situation, 
and  the  belter  able  we  are  to  estimate  concerning  the  enemy,  the 
weaker  the  reserves  may  be.  H''V  can  even  imagine  a  circumstance 
in  which  it  zvould  be  lo^^ical  to  proscribe  them;  that  is,  ivhen  the 
enemy  is  completely  displayed.  Now,  such  circumstances  will 
certainly  never  be  realized  in  practice,  and,  therefore,  we  ought 
never  to  fight  without  reserves.  It  is  certain,  however,  that  the 
opportune  reserves  are  not  always  the  lieavy  ones,  but  those  that 
respond  to  the  situation  in  which  we  find  ourselves." 

In  the  galley  period,  owing  to  the  fact  that  a  part  of  the  vessels 
could  sometimes  be  concealed,  that  the  motive  power  was  muscu- 
lar, and  that  men  fought  hand  to  hand,  there  were  presented  con- 
ditions analogous  to  those  of  battle  on  land.  But  to-day  the 
situation  is  far  different ;  in  naval  battle  we  find  ourselves  in  the 
ideal  conditions  in  which,  as  Von  der  Goltz  observes,  reserves 
could  be  excluded  even  on  land. 

It  might  seem  advisable  to  constitute  a  reserve  formed  of  anti- 
quated ships  with  scant  protection,  keeping  them  on  the  side  of  the 
alignment  away  from  the  enemy,  and  far  removed  from  him  so 
as  to  safeguard  them.  Their  mission  would  be  to  attack  injured 
ships  of  the  enemy  that  might  attempt  to  withdraw  from  the 
combat.  But,  ideas  of  this  nature,  if  they  were  adopted,  might 
bring  about  a  repetition  of  the  conduct  of  .\lbini's  squadron  on  the 
unfortunate  day  of  Lissa;  let  us  remember  that  it  was  then  said 
and  repeated  that  wooden  ships  could  not  engage  with  hostile 
armored  vessels.  It  would  be  better  to  leave  the  antiquated  ships 
in  port,  or  have  them  previously  stricken  from  the  list,  rather  than 
take  them  out  before  the  enemy  for  the  sole  puqjose  of  safeguard- 
ing them  and  confiding  to  them  an  illusory  objective. 

When  it  is  deemed  advisable  to  take  into  battle  a  few  antiquated 
ships,  l)ecause  the  offense  of  which  they  are  capable  is  not  to  be 
despised,  and  because  their  speed  is  sufficient  not  to  lessen  the 
maneuvering  qualities  of  the  fleet,  it  is  indispensable  that  they 
take  a  direct  part  in  the  battle,  and  only  compatibly  with  this  may 
they  be  safeguarded. 

More  generally,  it  is  well  to  exclude  the  idea  that  while  one  part 
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e  ships  is  fighting:,  another  part  may  remain  in  waiting ;  in 
such  fashion  we  should  offer  to  the  enemy  the  means  of  beating 
our  forces  in  detail ;  and  a  disastrous  moral  effect  would  be  pro- 
duced in  the  ships  of  the  reserve.    Indeed,  let  us  figure  to  ourselves 
what  was  the  state  of  mind  of  the  personnel  of  the  Russian  cruis- 
ers at  the  battle  of  August  lo,  1904,  when,  after  the  injuries  sus- 
I       tained  by  the  Askold,  they  were  placed  behind  the  armored  ships. 
^K     The  supreme  importance  of  the  battle  demands   that  all  the 
^H^liips  that  have  the  gnn  for  a  principal  weapon,  shall  fight  from 
r      the  start,  assigning,  however,  to  the  various  kinds  of  ships  an 
adequate  objective. 

It  is  well  known  that  Nelson,  in  the  memorandum  for  Trafalgar, 
alluded  to  composing  a  division  of  the  fastest  sailers  of  the  flcet» 
reserving  it  to  himself  to  indicate,  according  to  circumstances,  to 
which  of  tlie  two  divisions  it  should  join  itself;  with  the  intention, 
however,  that  the  said  division  siiould  participate  in  the  battle 
without  delay. 

The  vessels  to  be  kept  in  waiting  are  limited  to  the  destroyers 
and  the  torpedo-boats.  It  is  not  excluded  that  this  light  flotilla 
may  render  some  service  (section  69)  in  the  phase  of  tactical 
i  evolutions ;  during  the  fleet  action  it  will  be  kept  in  opportunely 
I  selected  coast  positions  when  the  battle  is  developed  in  proximity 
^Uo  a  friendly  shore,  otherwise  they  will  be  kept  under  the  protec- 
^Bxion  of  the  ships,  or  at  a  convenient  distance,  according  to  the 
I      employment  that  is  had  in  view  for  them. 

In  determining  the  mission  to  be  assigned  to  the  various  kinds 
of  ships,  it  nmst  be  borne  in  mwd  thai  the  issue  of  the  battle 
depends  upon  the  combat  between  the  armored  fleets.  It  would, 
therefore,  be  absurd  initially  to  withdraw  from  such  category  any 
ship  that  has  protection  sufficient  for  taking  part  in  the  principal 
combat  without  excessive  risk,  or  that,  although  having  inferior 
rotcction  (antiquated  ships),  has  a  jxjwerful  armament;  in  the 
alter  case  it  will  be  plnced  in  the  outer  line  but  close  to  the  other 
ships  so  as  to  be  able  to  fire  in  their  intervals. 

A  few  light  ships  will  be  necessary  out  of  the  line,  on  the  side 
way  from  the  enemy,  in  order  to  repeat  signals ;  it  may  be  advis- 
able to  have  a  rej^aling  ship  for  every  six  ships  of  the  line  of 
battle.    The  other  unarmored  ships,  formed  into  a  fleet  indepen- 
ent  of  the  principal  one,  will  have  the  task  of  engaging  with 
lilar  ships  of  the  enemy ;  so  that  it  is  to  be  presumed  that,  as  at 
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Tsushima,  there  will  lake  place  a  secondary  combat  simultaneously 
with  the  i^rincipal  one. 

75.  Contact  out  of  Range. — The  party  whose  cruisers  have 
established  cotitact  with  the  enemy's  main  body,  according  to  what 
is  said  in  the  preceding  chapter,  prepares  for  battle  on  the  basis 
of  their  information  ;  or  it  alters  the  cruising  formation  as  may  be 
necessary,  and  steers  so  as  to  sight  the  enemy  from  an  advan- 
tageous position. 

If  the  conditions  of  visibility  were  limited,  so  that  the  distance 
of  sighting  the  enemy  were  within  the  limit  of  offensive  contact, 
the  advantage  in  this  way  would  be  very  great.  Nevertheless, 
under  good  conditions  of  visibility  the  enemy  will  generally  have 
time  to  assume  an  equivalent  alignment.  The  evolutionary  phase 
will  (hen  begin. 

In  Chapter  III,  of  Part  II.  we  endeavored  to  make  it  plain  that 
it  may  be  presumed  Uiat  a  phase  of  active  maneuvering  will  take 
place  out  of  range,  with  the  object  of  securing  an  initial  advan- 
tageous position.  In  contrast  with  the  arguments  therein  adduced 
there  could  be  cited  a  phrase  of  Nelson:  "Between  two  fleets 
that  desire  to  come  to  battle,  the  necessary  maneuvers  will  be  few  ; 
it  will  be  desirable  to  make  as  few  of  them  as  possible." 

Let  us  observe  that  Nelson  was  referring  to  the  fleet  of  V'illc- 
neuve,  which,  it  was  to  be  presumed,  would  maintain  a  passive 
line  of  conduct,  and  that,  naturally,  he  was  not  neglecting  to  prc- 
scrit)e  the  maneuver  of  approach  so  as  to  secure  an  advantageous 
ptosition.  l.'nder  analogous  conditions,  there  is  no  doubt  that  the 
simpler  and  more  rapid  the  maneuver  of  approach,  the  better  it 
will  be.  Maneuvers  out  of  range  are  a  means  of  beginning  the 
battle  well,  and  they  do  not  constitute  a  finality ;  hence  they  are 
absurd  if  they  are  not  necessary.  But  if  the  enemy  maneuvers 
so  as  to  dispute  with  us  the  advantageous  position  which  Nelson 
was  not  hindered  from  taking,  it  will  be  necessar>'  for  us  to  maneu- 
ver also,  or  resign  ourselves  to  performing  the  part  of  Villeneuvc. 

76.  Offensive  Contact. — After  the  signal  has  been  made  at  the 
beginning  of  offensive  contact  to  indicate  the  guiding  principle 
of  the  maneuver,  other  signals  cannot  be  absolutely  excluded, 
because  it  would  be  absurd  for  an  admiral  to  renounce  expressing 
his  ideas  when  it  is  possible  and  necessary ;  hence  it  is  natural  that 
there  should  be  battle  signals,  provided  that  they  arc  simple  and 
limited  in  number,  and  can  easily  be  memorized. 
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If  the  commander-in-chief  is  on  a  ship  in  line  with  the  others, 
he  is  exposed  to  great  dangers,  it  being  presumable  that  the  said 
ship  will  be  tlie  i>rincipal  object  for  the  concentration  of  fire.  But 
it  would  certainly  not  be  logical  to  revert,  for  that  reason,  to  the 
solution  adopted  by  the  French  after  De  Grasse  was  made  prisoner 
at  the  battle  of  the  Saintes,  that  is.  to  the  system  of  placing  the 
commander-in-chief  on  a  light  ship  out  of  the  line — a  system  they 
were  obliged  to  abandon. 

Tactical  maneuvers  must,  as  we  know,  be  based  essentially  upon 
the  following  of  movements;  so,  then,  if  the  commander-in-chief 
were  out  of  the  line,  it  would  be  necessary  to  depend  exclusively 
upon  his  signals. 

To  the  end  that  the  commander-in-chief  may  have  a  well- 
grounded  hojK  of  exercising  his  directive  functions,  it  is  necessary 
for  him  to  have  a  means  analogous  to  that  which  is  available  on 
land  by  means  of  the  reserve ;  that  is.  it  is  necessary  for  him  to  have 
a  division  under  his  immediale  orders. 

Now,  we  bear  in  mind  that,  in  tactical  maneuvering,  the  regu- 
lating ships  of  all  the  divisions  are  those  at  the  extremities;  in 
order  to  render  minimum  the  necessity  for  signals,  it  is  then  neces- 
sary that  there  be  an  admiral  at  the  extremities  of  the  formation 
of  each  division.  In  order  that  the  inconveniences  may  be  mini- 
mum in  case  the  commander-in-chief  is  disabled,  it  is  necessary 
in  such  circumstances  for  his  division  to  continue  to  be  the  regu- 
lator; that  is  to  say,  it  is  well  for  the  second  admiral  of  the  divi- 
sion ttnder  the  direct  orders  of  the  commander-in-chief  to  be  the 
second  in  command  of  the  fleet. 

It  might  be  held  desirable,  still  satisfying  the  above-mentioned 
condition,  that,  in  a  line  formed,  for  example,  of  12  ships  in  two 
divisions  of  six  ships  each,  the  second  in  command  be  at  an  ex- 
tremity and  the  commander-in-chief  in  the  center;  but  we  believe 
he  would  repent  having  yielded  the  position  of  honor,  as  Farragut 
repented  it  at  Mobile. 

Having  to  fight  a  fleet  more  powerful  than  our  own,  it  might 
seem  desirable  to  seek  battle  under  the  forts,  in  order  to  find  in 
their  support  a  compensation  for  our  own  inferiority.  Rut  this 
would  dangerously  hamper  the  strategic  employment  of  the  fleet, 
as  well  as  its  tactical  employment ;  and  these  hindrances  might 
carrv'  with  them  such  detriment  as  to  overl>alancc  the  gain  in 
offensive  power  constituted  by  the  action  of  the  forts. 
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The  issue  of  offensive  contact  will  not  depend  upon  maneuver- 
ing and  ability  in  firing  alune,  but  moral  factors  will  have  great 
part  in  it. 

We  can  never  be  sufficiently  imbued  with  the  fact — examples  of 
which  are  not  lacking  in  history — that  often  one  is  beaten  solely 
because  he  is  persuaded  that  he  is  beaten.  Daveluy  justly  affirms 
that  he  who  engages  in  battle  with  the  firm  dctennination  of  not 
yielding,  is  already  half  a  conqueror.  On  the  contrary,  he  who 
goes  into  battle  believing  that  he  is  accomplishing  a  useless  sacri- 
fice, will  hardly  succeed  in  finding  energy  to  give  rational  direction 
to  the  conduct  of  the  forces.  Defeat  in  that  case  will  not  be 
glorious,  since,  although  the  situation  may  be  most  desperate,  there 
always  exists  a  rational  plan  to  be  adopted. 

Battle  serves  to  create  between  combatants  differences  in  order, 
in  material  and  in  morale;  in  the  pursuit  wc  may  gather  the  fruits 
of  such  differences  and  accentuate  them  in  much  greater  pro- 
portion. 

The  separation  of  the  forces  for  the  pursuit  depends  upon  the 
separation  of  the  enemy's  forces.  When,  during  the  night  that 
follows  the  battle,  contact  with  the  enemy  is  lost,  owing  to  the 
necessity  of  leaving  a  clear  field  for  the  action  of  the  torpedo-boats, 
it  will  be  endeavored,  on  the  following  morning,  to  re-establish 
the  contact,  profiting  by  our  conditions  of  superiority  so  far  as  to 
abandon,  at  least  in  part,  those  precautions  that  would  be  indis- 
pensable against  an  enemy  in  full  efficiency.  Even  the  battleships 
may  then  be  extended  in  chain  for  the  search. 

'j'j.  Tactical  Exercises. — The  tactical  skil fulness  of  a  fleet  can 
be  obtained  only  through  frequent  exercises  ivith  parties  opposing 
each  other.  As  a  preparation  for  these  exercises  at  sea,  the  tacti- 
cal game  may  be  profitable :  nevertheless,  the  profitable  return  of 
this  game  is  somewhat  limited  for  various  reasons,  among  which 
are  the  impossibility  of  reproducing  in  them  the  steering  by  sight 
vane.  and.  more  generally,  the  impossibility  of  regulating  oneself 
by  the  enemy  in  a  continuous  manner. 

To  the  end  that  the  tactical  exercises  may  be  conclusive,  it  is 
indispensable  that  those  who  are  called  upon  to  execute  them 
should  possess  a  sufficient  substratum  of  theoretical  knowledge. 
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NOTES  ON  AVIATION. 
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Safety  in  Flight.* 

The.  principal  factors  upon  which  safety  in  aeroplane  flight 
depends  may  be  found  in  three  broad  groups,  (i)  Reliable  and 
efficient  motive  power.  (2)  Good  architecture  and  careful  work- 
manship.    (3)  Good  airmanship  or  skillful  management. 

To  my  mind,  the  first  two  factors  may  be  regarded  as  sufficiently 
advanced  to  insure  safely  now,  although  they  require  furdier 
advancement  to  assure  the  desired  degrees  of  success.  But,  as  with 
automobiles,  there  is  a  limit  to  the  degree  of  speed  that  can  be 
controlled  so  as  to  insure  the  desired  degree  of  safety.  The  dis- 
covery of  this  limit  and  the  keeping  of  it  within  the  bounds  of 
safety  depends  absolutely  upon  the  skill  of  the  airman. 

Many  aviators  are  (lying  without  tiie  use  of  speed  indicators,  or 
any  other  efficient  scientific  in-itruments,  to  warn  them  when  they 
are  in  danger  and  it  is  probable  that  many  skillful  ainnen  who  now 
depend  entirely  upon  tlic  senses  of  hearing  and  touch  to  warn  them 
of  danger,  would  be  able  to  fly  in  safety  during  weather  that  they 
are  now  too  prudent  to  fly  in,  if  it  were  common  practice  to  use 
practical  and  dependable  navigating  instruments  to  guide  them. 

I  can  readily  understand  the  prejudice  that  exists  among  expe- 
rienced airmen  to  the  use  of  automatic  stabilizers,  especially  if 
such  devices  require  adding  a  considerable  weight  to  the  machine. 
They  realize  that  mechanism  is  apt  to  get  out  of  order  or  to  fail  at 
a  critical  moment  and  that,  at  such  times,  the  real  bird  instinct  is 
necessary  to  secure  safety. 

It  is  apparent  from  French  efforts  that  their  leaders  in  aviation 
are  seeking  to  improve  safety  in  flight  by  an  extensive  use  of 
scientific  instruments  to  guide  or  to  assist  them,  and  I  quote  freely 


*  Portions  of  this  article  have  previously  appeared  in  Aeronautics  and  the 
Afro  Club  BuUetin. 
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some  French  articles  for  the  purpose  of  disseminating-  a  more 
extensive  knowledge  in  this  country  of  two  notable  French  efforts 
in  the  direction  of  safety  and  of  preM?nting  the  (question  of  good 
ainnanship  in  a  clear  and  profitable  manner. 

To  my  mind  these  articles  serve  to  show  that  the  use  of  sue 
instruments  makes  fur  precision  in  aerial  navig^ation,  avoids  the 
folly  of  haphazard  flight  and  tends  to  educate  the  aimian  in  the 
instincts  of  the  bird. 

Bearing  in  mind  the  dcstre  to  obtain  illumination  for  night  use 
and  to  embody  adjustable  electric  terminals^  for  automatic  stabil- 
izing, I  have  in  mind  a  compact  design  to  embody  all  of  these 
advantages.  This  design  is  not  complete  but,  as  I  have  hastily 
prepared  it,  will  soon  l>e  published  for  comment  and  criticism.  I 
hope  it  will  stimulate  others  in  this  important  field  to  experiment 
with  such  a  device  at  the  earliest  opportunity. 

There  are  two  important  limits  to  the  speed  of  an  aeroplane, 
(i)  a  high  speed  which  it  is  not  prudent  to  exceed  for  fear  of 
rupturing  the  planes,  and  (2)  a  low  speed,  below  which  the  control 
system  will  not  work  to  restore  equilibrium. 

A  prudent  pilot  will  always  aim  to  maintain  the  speed  between 
these  two  critKoi  limits  and  will  keep  away  from  each  extreme 
sufficiently  to  avoid  being  thrown  beyond  either  in  times  of  un- 
expected danger.  When  the  air  is  disturl>ed  and  wind  variable, 
the  aerial  billows  alternately  oppose  or  follow  the  machine  or 
strike  it  at  varying  angles,  under  which  circumstances  the  limits 
of  critical  speed  approach  each  other.  In  other  words,  the  range 
through  which  the  speed  may  safely  vary  diminishes  as  the  waves 
increase  cither  in  violence  or  excentricity. 

During  a  flight,  with  the  motor  ntnning  in  a  normal  way,  to 
each  increment  of  speed  there  corresponds  a  certain  angle  of 
inclination  which  is  the  most  efficient  for  that  speed,  but  it  is  certain 
that  no  danger  is  risked  when  the  speed  oscillates  in  a  sector  of 
which  the  extreme  sides  correspond  to  the  critical  speeds.  The 
angle  or  gap  of  this  sector  is  usually  ample  and  when  the  air  is  calm 
it  is  easy  to  keep  the  speed  of  the  aeroplane  within  the  sector  of 
safety.  Hut  when  the  air  is  disturbed,  the  flight  Ijccomes  more 
difficult  as  the  amplitude  of  the  sector  diminishes. 

Also,  when  the  motor  power  suddenly  varies,  the  angle  of  the 
sector  diminishes  proportionately.     The  pilot  must  then  execute 
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a  quick  maneuver  to  bring  the  speed  within  the  more  restricted 
sector  of  safety ;  he  must  I>e  quick  to  act  in  case  of  weakness  of  the 
motor  and  incline  the  aeroplane  to  the  angle  wliich  appears  best  to 
maintain  equilibrium.    Experienced  aviators  readily  feel  the  posi- 

Etion  of  the  machine*s  equilibrium,  but  inexperienced  aviators  are 
apt  to  risk  their  lives  in  forcing  an  ascent  at  starling,  or  even  during 
a  flight,  with  a  motor  which  works  badly.  Also,  in  checking  the 
descent,  during  a  vol  plane,  they  sometimes  lose  their  speed  and 
capsize  or  drop. 
The  speed  indicator  was  designed  to  afford  a  clear  ocular  view 
of  the  variations  in  speed  and  to  enable  the  pilot,  in  a  systematic 
manner,  to  maintain  the  speed  always  within  the  sector  of  safety 
and  under  the  best  control  to  suit  the  various  conditions  that  are 
met  in  flight, 

A  Speed  Indicator  and  Flexible  Auiomaiic  Controller. — The 
instrument  is  designed  for  mounting  to  the  right  of  the  pilot.    Fig. 
I  is  a  view  of  the  left  side.    Fig.  la  is  a  view  of  the  rear  end.    Fig. 
is  a  vertical  longitudin;d  section  through  the  rod  C     Fig,  2a  is 
vertical  Cross-section  through  the  rod  G  and  shows  the  box  to 
be   divided   into  two  compnrtments.   ,-/    containing   the   pressure 
regulators  and  B  containing  the  control  regulators.    Fig.  3  shows 
the  left  side  open  (the  left  covering  plate  being  removed)  exposing 
he  control  regulators,  or  critical  limit  arms,  si  and  //.    Fig.  4  is  a 
iew  of  the  top. 
The  rod  G,  carrying  the  adjustable  pressure  sphere  S,  pen- 
etrates compartment  A  to  the  axis  O,  to  which  it  is  rigidly  attached. 
The  left  end  of  0  carries  the  pointer  //,  the  right  end  of  wliicli  is 
shown  in  Figs,  i  and  la  just  above  the  reference  mark  7?. 

The  pressure  regulators  ( Figs.  2  and  2a)  comprise  the  spring  M, 
e  tension  of  which  is  adjusted  by  the  nut  A^,  and  the  balancing 
eights  K.    These  weights  are  connected  with  the  rod  G,  above 
axis  O,  by  the  flat  springs  s,  at  the  crosshcad  a,  which  is  adjust- 
ble  on  the  rod  G.    The  springs  s  arc  also  adjustable  on  the  arm  a 
^^and  the  weights  K  are  adjustable  on  their  stems.    The  variety  of 
^■idjustments,  (i)  the  sphere  S,  (2)  the  spring  M,  (3)  the  arm  a. 
^^(4)  the  springs  s,  and  (5)  the  weight  K,  provides  ample  flexibility 
for  the  power  and  the  sensitiveness  of  the  pressure  sphere  and  for 
the  power  and  sensitiveness  of  the  accelerating  action  of  /C,  which 
rates  above  the  axis  O  and  in  accord  with  the  principles  of  the 
outre  Stabilizer. 
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The  right  side  of  the  instrument  carries  a  covering  plate  r  which 
may  be  removed  to  make  the  adjustments,  the  brace  »  providing  a 
support  for  the  right  end  of  the  axle  O  and  also  providing  direct 
electric  connection  between  the  pointer  //  and  the  binding  post  e. 

An  electric  hght  /  is  introduced  into  the  sub-comparlnient  L  and 
a  rotatable  cylinder  /»  occupies  the  adjoining  sub-compartment  P, 
the  bulkhead  between  theni  being  provided  with  a  slot  for  the 
escape  of  light ;  />  is  also  provided  with  two  slots  and  the  admission 
of  light  to  the  dial  sector  C  may  be  made  as  bright  or  as  dim  as 
desired  by  rotating  p. 

In  Figures  i  and  3  the  critical  limit  arms  si  and/f  are  seen,  at 
different  angles  of  separation,  extending  across  the  face  of  the 
transpartent  windows  of  the  dial  sector  C.  These  arms  are  made 
of  non-conducting  material,  such  as  ebonite,  and  the  rear  portion 
of  comi>artment  B  (that  containing  the  dial  sector  C,  see  Fig.  3) 
is  ako  of  the  same  material.  The  critical  limit  arms  rotate  on  a 
sleeve  (Fig.  2a)  wliicli  is  part  of  the  bulkhead  separating  compart- 
ments A  and  B,  and  the  axle  O  rotates,  independently,  inside  of 
this  sleeve. 

The  rear  ends  of  the  arms  si  and  //  are  provided  with  metal  tips 
which  are  grooved  and  brushed  to  fit  over  the  metal  guide  rods  it 
which  form  separate  electric  conductors  to  the  binding  posts  ui  and 
It.  These  metal  tips  are  also  provided  with  spring  buffers  h  either 
one  of  which,  by  contact  with  the  metal  pointer  H,  as  it  moves 
up  and  down,  energizes  one  or  the  other  of  two  oppositely  rotating 
magnets  (as  in  the  Ellsworth  stabilizer) ,  thus  rotating  the  armature 
and  the  drum,  upon  which  is  wound  the  elevator  wires,  and  thus 
moving  the  elevator  either  up  or  down.  Contact  of  //  with  the 
upper  buffer  h  moves  the  elevator  for  descent  and  in  the  same 
manner  contact  with  the  lower  buffer  causes  ascent.  That  portion 
of  H  which  passes  beyond  the  point  of  contact  and  around  the  rear 
windows  of  C  is  also  made  of  non-conducting  material. 

Jf  the  arms  si  and  fl  are  widely  separated,  as  in  Fig.  3,  the 
mechanism  provides  a  wide  range  for  semi-automatic  control,  the 
drum  upon  which  the  elevator  wires  are  wound  may  be  freely 
worked  by  the  control  lever  when  the  electro-magnets  are  not 
energized  by  the  contact  at  b.  If  si  and  fl  be  brought  near  to  the 
reference  mark  R,  full  automatic  control  is  provided  and  it  is  a 
simple  matter  to  arrange  a  separate  switch,  near  the  pilot,  by  which 
the  magnets  may  be  rendered  inoperative,  if  desired. 
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The  pilot  may  quickly  adjust  the  critical  limit  arms,  to  si 
conditions,  while  in  flight.  By  moving  a  small  lever  on  a  dumb 
sector,  such  as  shoHTi  in  miniature.  Fig.  5,  by  means  of  which  the 
drum  d  (Figs.  3  and  la)  is  revolved,  and  by  suitable  belts  it 
operating  corresponding  drums  attached  to  the  arms  si  and  fl, 
these  amis  may  be  moved  as  desired. 

A  mounting  board  D  ( Figs.  4  and  la),  adaptable  for  shaping  ti 
any  specific  location  of  the  instrument,  is  attached  to  the  right  side 
of  compartment  A. 

A  2-inch  barometer  (or  a  larger  one  if  desired)  with  a  coi 
spicuous  pointer  may  be  neatly  mounted  above  compartment  A, 
indicated  by  dotted  lines  at  J,  Fig.  2,  receiving  its  light  through 
a  slit,  as  at  z\  the  light  being  reflected  to  the  barometer  dial  from  a 
small  semicircular  reflector,  above  its  face,  secured  to  the  housing 
box. 

Thus  we  combine  a  flexible  automatic  stabilizing  device,  of  Hght^ 
weight  and   sound   principles,  with  an  effective  speed  indicatorH 
which  is  always,  ailjuslable  to  suit  the  conditions  of  flight  and  is 
always  available  for  use  in  event  of  motor  derangement.  Reserve 
tanks  and  batteries  to  work  the  stabilizer  in  case  of  motor  derange- 
ment are,  therefore,  superfluous  with  this  device. 

Tlie  variable  speed  friction  control  would  work  well  with  ib'u 
device  and  the  generating  power  for  operating  the  wireless  iaj 
sufficient  to  work  the  stabilizer  as  well  as  the  self-starter,  th< 
speed  indicator  always  remaining  as  the  main  reliance  when  th< 
automatic  power  is  cut  out. 

Now  that  the  French  have  secured  an  enormous  sum  for  a( 
ditions  to  their  aerial  army,  some  anxiety  is  being  manifested  ii 
the  public  press  as  to  the  fitness  of  their  machines,  notably   ii 
L'Eclair,  L'Aurore  and  L^  Figaro,  and  attention  is  being  focusse< 
upon  means  for  securing  safety  in  flight. 

To  my  mind  there  is  no  need  for  apprehension,  although  I  have^ 
long  felt  that  in  matters  of  such  importance  false  moves  shoxild 
be  avoided,  as  far  as  possible.  I  am  convinced  that  reasonable 
safety  in  flight  can  be  assured  in  the  best  American  machines,  by 
the  general  use  of  certain  mechanical  agencies  which  are  already 
on  the  market,  and  that  the  inherent  stability  of  aeroplane  as  wcU^ 
as  the  reliability  of  motors  will  steadily  improve.  ™ 

Nevertheless,  it  is  evident  that  apprehension  is  felt  in  France, 
in  quarters  where  least  expected,  and,  although  it  is  also  evident 
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those  who  are  threcting  affairs  and  who  are  best  informed 
are  doing  the  correct  thing,  there  is  danger  that  a  panicky  feeUng 
may  result  in  a  serious  blow  to  the  art  of  aviation  during  its  most 
critical  phase. 

As  an  example  of  the  sentiment  in  some  quarters  the  following 
quotations  are  extracted  from  a  contribution  by  "  X  "  to  La  Tech- 
nique Aeronautiquc,  April  15.  1912: 

Lately  the  public  demand,  as  voiced  by  debates  in  Parliament,  was  for 
an  annual  sum  of  not  less  than  75  millions  (francs)  or  enough  to  acquire 
a  fleet  of  1000  aeroplanes. 

Inspired  by  the  efforts  of  Germany,  is  was  said,  France  cannot  go  slow 
without  danger  of  losing  a  supremacy  dearly  acquired.  We  believe  that 
there  is  in  this  manifestation  many  illusions  which  are  dangerous  to  manu- 
facturers as  well  as  to  aviation. 

We  have  seen  that  Germany  is  conservative  in  devoting  a  more  modest, 
ut  still  a  considerable  sum  to  the  creation  of  an  aerial  fleet.  They  surely 
understand  the  military  value  of  aeroplanes  as  engines  of  reconnaissance, 
hut  they  also  recognize  that  to  pilot  1000  aeroplanes  1000  aviators  arc 
necessary.  We  now  possess  no  more  than  a  hundred,  civil  and  military, 
capable  of  rendering  the  practical  services  demanded  of  them  in  time  of 
war.  As  for  the  Germans  Ihcy  regard  aviation  with  a  cold  and  positive 
enthusiasm  and  they  know  very  well  the  hour  has  arrived  to  show  their 
confidence  in  those  who  are  qualified  to  make  the  conquest  of  the  air  a 
reality. 

Now.  in  France,  we  are  beginning  to  show  that  we  no  longer  believe 
that  the  conquest  of  the  air  is  an  accomplished  fact,  because  each  week 
increases  the  number  of  mourners  over  the  martyrs  to  aviation.  If  we  are 
not  careful  it  will  be  aviation  itself  fur  which  we  will  be  in  mourning. 

Civil   opinion   is   indicated  by  the   fact   that  the  number  of  aeroplanes 

rchascd  for  public  use  is  gradually  decreasing.  If  the  public  becomes 
las^  in  the  matter,  as  it  is  very  near  to  being  now,  public  sentiment  will 
close  the  purse  and  condemn  aviation  en  btoc.  It  is  ominous  that  manu- 
facturers no  longer  wish  to  race,  notwithstanding  the  large  prizes  offered. 
For  the  want  of  something  convincing,  all  that  concerns  aviation  is  under 

ispicion. 

The  reflections  of  the  public  run  something  like  this: 

What  change  has  come  over  the  machines  since  Bleriot  crossed  the 
channel  ? 

The  effective  performances  are  due  to  the  pilots  not  to  the  machines, 
'licy  are  obtained  at  the  cost  of  a  veritable  squandering  of  motive  power, 
(f  money  and  of  human  life. 

The  exhibitions   (salons)   follow  one  another,  but  tbey  are  all  alike. 

When  a  pilot  has  made  a  fortune  he  gives  up  his  place  to  others.  What 
a  singular  symptom!  Certain  constructors  who  were  revealed  as  marvelous 
who  had  their  triumphal   march   in  the  debul  of  aviation,  no 

inger  pilot  their  machines  in   the  great   trials. 

One  hesitates  long  before  writing  about  things  of  fear  and  of  injury  to 
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the  f^rand  cause  of  nviation,  but  it  should  do  no  harm  to  discuss 
matters,  for  cven'one  knows  the  blue  side  of  the  facts  and  it  will  not  do  to 
ignore  what  has  already   gained   public  notoriety. 

It  was  announced  in  advance  that  gr^a/  ret'clations  would  be  made  at 
the  last  military  c<iinpetilions.  Everyone  knows  that  the  great  re^'elations 
did  not  materialize.  Why  was  no  greater  improvement  shown?  Is  the 
industry  dead  or  is  it  true  that  further  progress  is  impossible?  Public 
opinion  hesitates  between  these  two  questions. 

Thr  great  improvement  that  is  demanded  is  safety. 

To  affirm  that  accidents  arc  due  to  the  blunders  of  pilots,  to  wind  eddies, 
to  "  holes  "  in  the  air.  is  no  solution.  That  is  only  shirking  responsibility 
and  there  is  attached  to  it  a  serious  flareback. 

To  put  it  mildly  we  cannot  take  liberties  with  the  good  sense  of  the 
public.  The  put>lic  does  not  wish  to  become  an  acrobat  to  avoid  being 
killed  in  an  aeroplane  and  it  is  now  time  to  design  the  machines  to  "  master 
wind  eddies  and  '  holes '  in  the  air." 

All  of  this  seems  hysterical,  but  it  is  valuable  as  a  sign-post 
showing"  which  road  to  take  and  which  to  avoid. 
The  same  journal  states  editorially  :  ' 

Current  opinion,  very  characteristic  and  very  emphatic,  pronounces  more 
and  more  in  favor  of  researches  having  for  their  object  the  safety  of 
aviators. 

The  Union  for  Safety  comprises  representatives  of  all  the  societies, 
happily  very  numerous,  which  are  interested  in  the  future  of  aerial  navi- 
gation, such  as  the  Aero  Club  of  France,  the  General  Aeronautical  Associa- 
tion, the  Syndicated  Chamber  of  Aeronautical  Industries,  the  Automobile 
Oub  of  France,  the  National  Aerial  League,  the  French  Society  of  Aeriil 
Navigation,  the  Touring  Club  of  France,  etc. 

The  delegation  of  this  Union,  having  at  its  head  M.  de  la  Vaulx.  was 
lately  received  by  the  Minister  of  Marine,  who  assured  its  members  of  his 
co-operation  and  who  promised  to  take  up  without  delay,  with  the  Minis- 
ters of  War  and  Public  Works,  the  consideration  of  the  best  measures  fori 
the  expenditure  of  a  sum  of  500,000  francs  donated  to  reward  inventors 
and  constructors  who  could  assure  the  safety  of  flying  machines  in  ui^ 
efficacious  manner. 

This  is  an  eminently  useful  work  and  of  the  greatest  urgency.  We 
should  not,  however,  count  on  the  immediate  production  of  perfect 
machines. 

As  soon  as  a  means  for  diminishing  the  chances  of  accidents  has  been 
found  it  should  be  inunedialely  applied  to  our  avions.  Public  interest  is 
excited  in  favor  of  all  aviators  but  those  for  whom  aviation  has  become  a 
military  duty  are   entitled   to   special   consideration. 

The  Presidents  of  the  syndicates  for  War  material  and  Naval  Con- 
struction, and  the  Committee  of  Iron  Industries  and  Railroad  Materia! 
have  placed  at  the  disposal  of  the  Ministers  of  War  and  Marine  the  sum  of 
130.000  francs,  subscribed  by  their  patrons,  to  be  applied  to  naval  and  miU* 
ury  aviation.    In  response  to  the  intentions  of  the  subscribers  this  sum  is 
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TBiHIH^^me  Govern  men  t  witli  full  discretion  for  employinjr  it  in  solving 
the  problem  of  safety  in  aerial  navigation. 

To  my  mind  the  sums  above  inentioiied  should  be  credited  to 
M.  Eiffel.  M.  Doutre  and  Captain  Etcve. 

The  following  comments  on  the  fact  that  Prince  Henry  of  Prus- 
sia had  opened  np  an  aviation  subscription  list  similar  to  that  lately 
completed  in  France  appear  in  the  same  journal : 

The  German  tcndenries  arc  very  instructive  and  we  should  watch  them 
very  closely.  .  .  .  The  most  important  things  recognized  are,  above  all,  the 
quality  and  the  safety  of  tlic  machines  much  more  than  the  number  and 
quantity. 

In  the  same  number  of  this  publication  appears  an  article  by 
one  of  the  pioneers  of  aeronautics,  Commantlant  Paul  Rcnard.  I 
hope  that  this  article  will  do  something  towards  hastening  the 
more  general  use,  in  this  country,  of  mechanical  aids  for  safety  in 
flight. 

The  safety  of  aviaior;i  rightly  concerns  all  who  are  interested  in  aerial 
navigalion.  The  frequency  and  the  gravity  of  accidents,  independently  of 
humanitarian  considerations,  is  deplorable  from  the  point  of  view  of 
aeronautical  progress  and  requires  us  to  seek  the  means,  wherever  to  be 
found,  for  avoiding  or   for  limiting  the  consequences. 

One  of  the  most  troublesome  causes  of  catastrophy  is  that  of  instability 
of  aeroplanes.  An  aviator  takes  Bight,  he  rises  without  difficulty,  travels 
over  the  atmosphere  at  great  speed ;  all  seems  going  well  when,  suddenly, 
the  machine  rears,  or  plunges  by  the  head,  or  it  tips  over  on  one  side,  then 
quickly  falls  to  earth  crushed  with  its  human   freight. 

What  are  the  causes  of  these  mysterious  accidents?  They  are  wind 
gusts,  ".holes  in  the  air,"  it  is  said.  Almost  always  the  caprices  of  the 
atmosphere  are  accused,  sometimes  it  is  the  strength  of  the  apparatus  and 
somciiines  false  maneuvers  are  blamed. 
^^^  How  can  wc  discover  the  cause?  Those  who  investigate  find  on  the 
^^Karth  only  a  mass  of  wood,  cloth  and  steel  wires  mixed  up  ^vith  fragments 
^^Kf  motor  and  propeller.  In  the  midst  of  this  chaos  is  the  victim.  All  the 
^^ftxplanations  given  are  extremely  inaccurate,  but  that  which  is  certain  is 
^^Rhat  it  happened,  in  the  midst  of  most  satisfactory  llights.  from  unforrseen 
^^pircumsiances  which  compromised  the  stability  of  the  apparatus  cither  in  a 
longitudinal  or  in   a  transverse   direction. 

All  technicians  agree  in  saying  that  an  ideal  aeroplane  should,  when  its 
equilibrium  is  disturbed,  in  one  direcdon  or  the  other,  re-establish  its 
balance  automatically.  Most  of  the  existing  aeroplanes  possess  this 
property  to  a  certain  degree,  but  the  re-establishment  of  cquiUbrium  re- 
quires a  certain  time  during  which  the  aeroplane  almost  always  approaches 
the  earth.  If  it  is  not  sufficiently  high  up,  it  strikes  before  being  able  to 
recover  the  normal  position.  This  is  already  one  cause  of  frequent  acci- 
dents, but  there  arc  others. 
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The  stability  of  existing  aeroplanes  is  generally  limited,  i.  e.,  they  recover 
their  normal  positions  only  on  condition  that  they  do  not  pass  a  certain  in- 
clination. Furthermore,  they  are  '*  compromised/'  that  is  to  say,  they  have 
passed  their  zone  of  stability  and  instead  of  returning  to  their  normal  posi- 
tions they  incline  more  and  more.  The  chute  and  the  unexplained  death 
follows. 

A  skillful  pilot  can  immediately  combat  ruptures  of  equilibrium  by  con- 
venient maneuvers.  U  they  arc  always  made  in  time,  he  is  certain  not  to 
pass  the  limits  of  stability  and  will  avoid  the  compromising  position. 

Unfortunately,  it  requires  great  skill  always  to  maneuver  opportunely 
and  with  the  necessary  rapidity,  even  the  best  of  pilots  may  tire  and  gr^^— 
careless.    At  other  times  the  disturbing  causes  may  be  unexper*-  *  -  -^ 

fested  in  a  manner  or  at  a  time  when  the  pilot  is  aire-*  — *0  o*"  mani- 

lj,(.jn  ...uy  too  late  to  combat 

Several  persons  have  cndeavo*'"  ' 
the  pilot  with  mech"*"*  •**^'*  ^^  ameliorate  this  situation  by  providing 

Etcve.  rer'"  —*^«<il  agencies  for  his  guidancc,_    Some,  like  Captain 

«.  ■  -w.iimenfl  the  use  of  indicators  which  inform  the  pilot  of  the 
...oaifications  in  the  l>eliavior  of  the  apparatus  which  he  could  not  otherwise 
perceive  soon  enough  and  notably  as  to  the  changes  in  speed  with  respect 
to  the  surrounding  air.  Tlius  warned,  the  pilot  can  execute,  in  proper  time, 
the  maneuvers  that  without  the  instrument  he  would  have  performed,  per- 
haps, too  tardily. 

M.  Doutrc  goes  further,  his  apparatus  does  not  indicate  the  maneuvers 
which  must  be  done,  it  executes  them.  His  apparatus  is  a  real  automatic 
stabilizer. 

The  inventor  has  concerned  himself,  so  far,  with  longitudinal  stability 
only,  hut  it  is  understood  that  he  expects  ultimately  to  master  the  problem 
of  lateral  stability. 

His  apparatus  moves  the  elevator  and  modifies  the  longitudinal  inclination 
of  the  aeroplane  automatically.  These  movements  are  controlled  by  two 
distinct  and  separate  organs,  an  accelerator  and  anemometer. 

The  accelerator  acts  in  obedience  to  the  absnlute  variations  in  the  speed 
of  the  machine.  When,  from  whatever  cause,  the  forces  which  drive  the 
machine  ftirward  arc  augmented,  the  speed  tends  to  increase,  but,  by  virtue 
of  its  inertia,  the  center  of  gravity  of  the  machine  does  not  obey,  instantly, 
the  increase  in  force  and  there  results,  according  to  the  conditions  of  the 
increase,  inclinations  either  up  or  down  which  may  become  dangerous. 

M.  Doutre  combats  them  in  a  convenient  way  by  maneuvering  the  ele- 
vator, which  maneuver  is  controlled  by  the  displacement  of  the  accelerator, 
the  position  of  which,  with  respect  to  the  aeroplane,  is  influenced  by  the 
accelerations,  positive  or  negative,  and  which  move  the  elevator  through 
ibc  medium  of  the  valve  on  a  servo-motor  operated  by  compressed  air. 

In  the  other  case  it  is  not  the  absolute  speed  which  changes,  but  the 
al>parent  speed  or  the  relative  speed  with  respect  to  the  surrounding  air. 
H  this  speed  increases  no  great  inconvenience  is  caused.  The  trajectory 
rises  more  or  less  by  reason  of  the  increase  in  the  sustaining  force  and, 
at  the  end  of  a  certain  time,  conditions  are  established  which  do  not  give 
serious  concern. 
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IS  n'»t  the  same,  however,  if  the  apparent  speed  diminishes.  Then  the 
staining  power  becomes  insufficient  and  the  machine  seeks  the  earth,  but 
at  the  same  time  its  longitudinal  equilibrium  is  compromised.  It  is  neces- 
^^sar>'.  at  -ill  hazard,  to  render  the  relative  or  apparent  speed  normal,  and,  to 
^Hliis  end,  to  have  recourse  to  an  auxiUary  motor  which  is  always  ready 
^^B  speed  up  and  wliich  is  no  other  tiian  tlic  weight  of  the  machine.  Iti  other 
^^vords,  it  is  necessar>'  to  incline  the  machine  in  such  a  manner  that  it  will 
^^KiIIow  a  descending  trajectory  at  such  a  slope  that  the  action  of  the  weight 
^^Pomhined  with  that  of  the  motor,  which  alone  would  be  insufficient,  restores 
^the  normal  speed. 

For  this  purpose  the  Doutre  stabilizer  carries  a  plate  of  palette  perpen- 
ular  to  the  axif?  of  the  aeroplane  which  constitutes  an  anemometer 
easuring  the  relative  speed.  When  that  speed  exceeds  the  normal  the 
palatte  is  immobilized,  but  in  the  contrary  case  it  is  displaced  under  the 
mbined  action  of  the  springs  and  the  air  resistance  and.  by  its  dis- 
acemcnt,  moves  the  elevator  so  as  to  cause  a  descent  and  thus  increases 
e  speed. 

If  the  accelerator  and  the  anemometer  work  in  consonance  their  combined 
ect  in  moving  the  elevator,  is  to  increase  the  movement.    If,  on  the  con- 
ry,  their  respective  impulses  are  contrary  their  combined  effect  is  to 
decrease  the  movement. 
The  conception   of   such   an   apparatus  is  eminently  rational,   but  it  is 
porlanl  to  remember  that  M.  Doutre  has  no  thought  of  presenting  his 
Stabilizer  as  a  universal  panacea  fur  assuring  the  longitudinal  stability  of  a 
machine  that  is  deficient  in  stability.     No,  the  inventor  expects  the  aero- 
plane to  be  as  stable  as  possible,  but  as  the  ordinary  stabiliring  influences 
act   slowly,  if  they  are  always   relied  on  occasions   will   occur  when   the 
equilibrium  will  be  re-established  loo  late.    It  is  necessary  to  anticipate  the 
perturbations  and  to  execute  quickly  the  maneuver  required  to  return  to  the 
normal  position. 

All  the  slow  perturbations  will  be  corrected  by  the  disposition  of  the 
aeroplane  surfaces  themselves.  Tlie  role  of  the  stabilizer  is  essentially 
that  of  intervening  in  case  of  rapid  perturbations. 

In  regard  to  the  mathematical  theories  of  M.  Doutre  which  have  been 
developed  in  an  interesting  manner,  one  can  raise  several  objections  in 
detnil.  T  am  assured  that  most  of  the  expressions  in  respect  to  acro- 
naiJtical  terminology  are  not  sufficiently  fixed  and  that  M.  Doutre  employs 
sooie  which  depart  a  little  from  general  usage.  But  these  are  criticisms 
of  form  and  not  of  foundation. 

The  best  argument  in  support  of  M.  Doutre's  conception  is  the  prolonged 
experience,  and  to  my  mind  it  is  conclusive  as  to  the  value  of  his  stabilizer. 
^^^or  several  months  it  has  been  used  on  machines  of  which  the  stability 
^B^  not  ideal  and  under  atmospheric  conditions  often  troublesome.  The  re- 
^^Rilts  have  always  been  excellent,  and  I  can  only  wish  the  greatest  success 
^Hp  the  Doutre  stabilizer  and  base  upon  its  employment  the  greatest  hopes 
^^K^r  the  safety  of  aviators. 

^^    In  an  address  delivered  at  the  inauguration  of  the  Aerodynamic 
Laboratory  of  AiUeuil,  March  19,  1912,  M.  Eiffel,  after  describing 
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how  he  overcame  some  of  the  difficulties  connected  with  the  vci 
successful  work  in  his  laboratory  at  the  Eiffel  Tower,  on  th^ 
Champ  dc  Mars,  made  the  following  significant  remarks: 

I  intend  to  follow  up  my  researches  on  stability,  already  commenced. 
This  is  a  subject  of  primary  interest  in  aeronautics  at  present.  It  is  an 
obstacle  which  must  be  overcome,  for  the  good  of  aviation,  and  I  am  confi- 
dent of  our  success. 

I  am  con^rmed  in  my  belief,  among  other  reasons,  by  the  results  actually 
obtained  by  M.  Drzewiccki.  who.  guided  solely  by  our  experiments  at  the 
Champ  de  Mars,  has  arranged  a  disposition  which  realizes  automatic 
longitudinal  stability.  This  was  tried  out  the  other  day  with  a  model 
carefully  made  to  the  i/toih  scale  and  freely  suspended  in  horizontal 
equilibrium  at  its  center  of  gravity  around  which  it  could  oscillate  in  the 
air  blast  of  the  laboratory.  Under  these  conditions  the  equilibrium  was 
disturbe<I  in  various  ways  and  the  model  returned  instantly  and  very 
positively  to  the  normal  position.     The  experiment  was  vcr>'  encouraging. 

One  of  Mr.  Eiffel's  recent  interesting  discoveries  is  a  confirma- 
tion of  the  results  obtained  by  Professor  Langlcy  with  respect  to 
the  inherent  stability  of  his  successful  motor-driven  model  with 
tandem  planes.  M.  Eiffel  has  found  thai  when  the  planes  are  prop- 
erly located  and  proportioned  and  the  rear  plane  set  at  an  angle  of 
2/4  degrees  with  the  front  plane,  the  longitudinal  stability  is  ii 
proved  and  the  sustentalitm  is  even  greater,  at  certain  angles 
inclination,  than  that  of  a  monoplane  of  the  same  area. 

In  view  of  all  the  facts  and  accomplishments  up  to  date  it  sceinj 
to  me  that  the  outlook  for  safety  in  Hight  and  the  sane  progrei 
of  aviation  is  very  bright  and  that  the  spirit  of  unrest  in  Fran< 
on  the  subject  of  safety  is  more  of  a  healthy  indication  than  other- 
wise. 

Langixv  Day. 

An  address  delivered  on  Langley  Day.  May  6,  19  la,  at  Oievy  Chase  Oul 
under  auspices  of  Aero  Club  of  Washington. 

In  reviewing  the  subject  of  aviation  on  Langlcy  Day  from 
naval  viewpoint,  it  is  appropriate  to  quote  the  trite  words  of 
recent  writer,*  as  follows: 

Warfare  to-<lay  i*  a  question  of  science  against  science,  of  education  an< 
training  against  education  and  training.    It  is  largely  an  engineering  prop 
tition  and  if  altogether  an  economic  and  a  business  proEK>sition. 

This  quotation  would  be  equally  true  if  the  wonl  aziation  wei 
substituted  for  warfatf. 


*  Mr.  Hudson  Maxim  in  Aircraft,  May.  1912. 
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In  view  of  the  valuable  pioneer  work  of  Langley,  under  the 
auspices  of  the  government,  for  the  scientific  development  of 
aviation,  why  is  it  that  the  name  of  Langley  and  the  value  of  his 
work  is  so  little  appreciated  among  his  countrymen  generally? 
The  reason  is  this:  lie  was  so  absorbed  and  zealous  in  his  work 
that  he  had  little  time  or  inclination  for  providing  representatives 
of  the  press  with  the  usual  pabulum  that  wmild  enable  these  agents 
of  popular  demand  to  furnish  the  necessary  thrills  of  sensation 
demanded  by  the  average  reader.  The  result  was  that,  in  spite  of 
his  success,  the  few  hitches  that  occurred  were  placed  before  the 
people  in  a  disadvantageous  light  and  even  held  up  to  ridicule. 

Nevertheless,  his  work  and  his  fame  and,  incidentally,  the  credit 
that  belongs  to  the  country  through  his  efforts  are  honored  abroad, 
if  not  at  home. 

Now  what  caused  the  revival  of  aviation  in  this  country?  It  was 
public  interest  in  the  acliievemcnts  of  the  Wright  brothers,  not 
so  much  through  what  they  accomplished  here  as  what  they  and 
Glenn  H.  Curtiss  demonstrated  abroad.  The  American  public  was 
awakened  then  by  the  pride  of  American  success  in  competition 
abroad,  and  the  press  has  ever  since  endeavored  to  supply  the 
demand  for  startling  feats  of  American  prowess  to  such  an  extent 
that  the  scientific  aspect  has  been  overshadowed  by  the  spccta-cular. 
The  result  is  that  without  the  same  encouragement  in  development 
for  military  purposes  that  has  been  given  abroad,  through  natural 
causes,  this  noble  art,  which  is  so  pregnant  with  engineering  pos- 
sibilities is  regarded  largely,  in  this  country,  as  finding  its  most 
useful  application  here  among  the  acrobats  aucJ  liipptjdrume  per- 
formers. 

This,  to  my  min<l,  has  diverted  attention  from  the  most  useful 
sphere  of  aviation  and  in  some  respects  has  done  more  hann  than 
good. 

What  is  the  naval  viewpoint  of  aviation  and  what  has  been  ac- 
complished ? 

Before  making  use  of  this  new  art  it  was  clearly  desirable  to 
demonstrate  whether  or  not  aeroplanes  could  be  used  successfully 
in  scouting,  in  communicating  between  a  fleet  commander  afloat 
and  a  commanding  general  on  shore,  and  whether  or  not  they 
could  discover  an  enemy's  submerged  mines  and  torpedo  craft. 

That  ail  this  will  be  possible  is  now  practically  assured.  Tlie 
eyes  of  the  fleet  may  thus  be  extended  far  beyond  the  old  limits 
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at  a  comparatively  small  outlay.  But  the  machine  must  be  such 
may  abide  witli  the  ships  for  the  sake  of  the  constant  instruction, 
training,  tests  and  demonstration  that  are  necessary  in  order  to 
make  efficient  use  of  them  in  the  maneuvers.  The  first  thing  to  ac- 
comphsh  then  was  to  obtain  vehicles  with  which  constant  training 
could  proceed  from  the  ships  themselves,  surrounded  as  they  us- 
ually are,  by  ideal  aerodromes,  the  water. 

This  could  be  done  satisfactorily  by  the  hydro-aeroplane  or 
"airboat  "  only,  and  it  is  gratifying  lo  note  that  in  this  respect  we 
have  led  Ihe  world.  I  may  say,  in  fact,  that  little  interest  was 
manifested  in  naval  aviation  abroad  until  the  success  of  our  small 
beginning  was  known  there.  Very  recently,  it  has  been  taken  up 
seriously  and  actively  in  France,  England,  Germany,  Russia,  Italy 
and  Japan. 

Some  good  scientific  work  has  been  done  in  the  investigation 
of  hydroplane  models  at  the  Naval  Model  Basin  here  in  Wash- 
ington, and  this  basin  has  demonstrated  that  it  is  a  fine  asset  to 
the  develupment  of  aviation  in  this  country. 

These  models  are  being  tested  on  the  three  machines  that  have 
been  piirchase<l  from  our  small  appropriation,  and  tests  of  wire^ 
less  or  radio  apparatus  are  proceeding  in  conjunction  with  other 
experiments  and  the  little  instruction  we  can  give  with  a  small 
oiilfit,  before  such  machines  are  issued  to  the  ships  for  service  use. 

In  the  second  place,  it  was  natural  that  a  mariner  should  regard 
with  skepticism  any  eflfort  at  aerial  navigation  while  yet  there 
existed  any  doubt  as  to  the  possibility  of  directing  a  flight  accur- 
ately from  one  j)oinl  to  anotiier,  over  sea  or  at  night,  or  in  a  fog. 

Little  attention  has  been  paid  by  beHcvcrs  in  aviation  generally 
to  the  fact  that  an  aviator  was  unable  lo  navigate,  under  such  cir- 
cumstances (except  in  a  calm)  by  the  ordinary  mariner's  compass, 
notwithstanding  the  lamentable  example  of  Cecil  (Irace,  an  Ameri- 
can, who  was  lost  alxjut  a  year  ago,  while  endeavoring  to  fly  across 
the  English  Channel  in  a  fog.  There  are  ofliccrs  in  the  navy  to-day 
who  look  upon  naval  aviation  as  farcical  because  they  do  not  yet 
know  that  an  instrument  can  be  provided  by  which  an  aeroplane 
may  be  navigated  out  of  sight  from  a  ship  at  sea  with  a  reasonable 
surety  of  her  being  able  to  go  where  sent  and  to  return  to  the  ship 
that  sent  her. 

Hut  this  important  instrument,  the  airship  compass,  is  now  prac- 
tically assured  through  the  cflForts  of  the  American  Navv  in  the 
<levelopment  of  naval  aviation. 
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^B  .    ♦  to  be  sure  of  was  that  of  reliahiUty  in  long  flights^ 

^^  The  next  poi.n^  ^^  ^^  ^^.j^,^  ^^^  improvement  of  motors,  and. 
which  has  chiefly  w  ...  ^  ^.^^.^  ^^^^^  approach  to  an  accomplished 
although  it  is  now  onl^  -^^  problem  and  one  which,  through  my 
fact,  it  is  a  purely  scienti.  i^„^.  j,^  ^^^  United  States  today,  leaves 
knowledge  of  what  is  being  u  f^^||^.  satisfactory  development  may 
no  room  for  me  to  doubt  that  a  * 
L^e  looked  for  in  the  near  future.  nfctv  in  flight.     The  advent 

^M   The  last  point  is  the  question  of  iv        .^^^i^  ^\^^  navigational  as- 
^Bf  tlic  airship  compass  will  practically  s         ^jj^g  standpoint  that  of 
^^ect  of  this  question,  but  from  the  maneuvc.       •   airmanship,  some- 
semi-automatic  control,  combined   with  gtx^a  iy  evident  to  my 
thing  remains  to  be  done.    The  solution  is  cleat.^      ",(-  instruments 
mind  and  rests  with  a  more  general  nse  of  scicntii.         -.  to  be  im- 
I       in  the  control  of  equilibrium.     The  machines  are  surv         «  instru- 
I      proved  in  stability  but  are  safe  enough  at  present  if  th.        .^i  are 
bments,  already  available  for  the  safe  control  of  equilibriu.        •  of 
^Hised  by  those  aviators  whose  ambitions  lead  to  greater  fields        t 
^fcsefulness  than  those  of  acrobatic  stunts.    In  long  flights,  flying 
^^vill  be  safe  when  the  aviator  is  able  temporarily  to  be  relieved 

I  from  much  of  the  pliysical  tension  and  strain  of  uncertainty  by  the 
use  of  scientific  mechanical  agencies.  In  my  opinion,  aviation  will 
soon  be  as  safe  as  automobiling,  and  its  sphere  of  usefulness  will 
Kbe  extended  far  Ixyond  the  limits  of  good  roads. 
I  Now,  aviation  in  this  country  and  tiaval  aviation  in  particular 
has  had  a  fair  beginning  only,  and  no  further  substantial  progress 
^can  be  made,  in  competition  with  other  conntries,  until  we  continue 
^■te  work  inaugurated  by  Professor  Langley  on  scientific  lines. 
^^  It  is  pertinent  to  note  that  some  (^f  the  results  obtained  by  M. 
EitTel  very  recently,  at  his  aerodynamic  laboratory  in  Paris,  con- 
firm the  discoveries  of  Langley  in  a  remarkable  degree.  I  refer 
rticularly  to  the  tandem  arrangement  of  planes  which,  in  Lang- 
y's  motor-driven  model,  showed  great  longitudinal  stability. 
This  arrangement  has  appealed  to  me  for  some  time  as  possessing 
leatures  sufliciently  advantageous  for  airboats  to  be  worth  investi- 
ation,  but  I  have  been  met  by  clouds  of  mathematical  demon- 
strations, by  both  English  and  French  investigators,  tending  to 
prove  a  theoretical  incfhciency  of  this  arrangement.  Now  comes 
M.  Eiffel,  with  the  facilities  of  his  laboratory,  to  make  it  clear  that 
when  such  surfaces  are  properly  proportioned  and  set  at  a  proper 
Distance  apart,  if  the  following  surface  is  set  with  its  chord  at  a 
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neg^ative  angle  of  2J/2  degrees  with  the  leading  surface,  the  longi- 
tudinal stability  is  improved  and  the  sustentation  is  not  only  equal 
to  that  of  a  monoplane  of  the  same  area,  but  for  certain  inclinations 
is  greater,  and  Langley's  work  is  vindicated  beyond  expectation. 

In  an  address  to  the  sth  International  Aeronautic  Congress,  at 
Turin,  August  11,  Commandant  Renard.  President  of  the  Inter- 
national Aeronautic  Commission,  stated  that  a^rodyuamur  labora- 
tories have  existed  for  several  years  in  difTerent  countries,  and  he 
noted  that  they  exist  in  the  United  States,  having  in  mind,  of 
course,  the  world  renowned  work  of  Professor  Langley  and  be- 
lieving that  it  still  continued  at  the  Smithsonian  Institution. 

To  revive  and  continue  this  work  in  accordance  with  the  spirit 
of  foreign  prc^css,  the  establishment  of  a  modern  national  aero- 
dynamic lalxjratory  is  necessary.  The  facilities  here  in  Washing- 
ton exceed  those  of  any  other  country'  in  the  world.  It  is  possible 
to  establish  here,  at  a  comparatively  small  cost,  an  ideal  institution 
which  will  co-ordinate  the  work,  not  only  for  the  l>est  interests  of 
commerce  and  business,  but  for  the  best  interests  of  both  the  army 
and  the  navy. 

This,  in  my  opinion,  is  one  of  the  most  important  steps  yet  lo 
be  taken  and,  when  inaugurated,  the  laboratory  should  be  dedicated 
to  the  memory  of  Langley. 
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The  Latest  Discoveries  of  M.  EiFFEt^ 

Notwithstanding  the  importance  of  the  results  obtained  last 
year  by  M.  EiflFet,  in  his  aerodynamic  laboratory  at  Paris,  his 
rcc€nt  discoveries,  at  tlie  same  place,  promise  more  for  the  prog- 
ress of  aviation  than  any  other  information  obtained  throughout 
the  year. 

ASPECT-RATIO  AND  CENTTCR  PRF-SSURE, 

The  results  of  his  latest  experiments  show  the  relation  between 
the  efficiency  of  an  aeroplane  wing  and  its  aspect-ratio.  The  effi- 
ciency of  a  wing  of  given  cur\'ature  increases  with  the  aspect- 
ratio  of  the  wing  until  the  as])ect-ratio  of  6  is  reached.  The 
results  are  nearly  the  same  for  the  aspect-ratios  of  6  and  9,  and  it 
iloes  not  seem  that  there  is  any  advantage,  therefore,  in  designing 
a  wing  with  a  span  greater  than  6  times  its  chord  or  depth. 

In  last  year's  disclosures  he  showed  that  the  position  of  the 
center  of  pressure  of  a  curved  surface  gradually  moves  forward 
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towards  tlie  leatling  edge,  as  the  angle  of  incitlence  diminishes, 
until  a  certain  inclination  is  reached,  when  it  travels  backward 
towards  the  following  edge  as  the  angle  of  incidence  is  further 
diminished.  The  angle  at  which  this  change  in  the  travel  of  the 
center  of  pressure  takes  place  has  been  designated  "  the  angle  of 
retrogression  ''  and,  for  a  curved  surface,  has  now  been  found  to 
vary  with  the  aspect-ratio.  Thus,  for  a  particular  surface  it  is 
found  that  with  an  aspect-ratio  of  6  the  angle  of  retrogression  is 
15  degrees,  tliat  it  is  30  degrees  when  the  aspect-ratio  is  i  and  60 
degrees  when  the  aspect-ratio  is  j^. 

The  general  conclusion  is  that  for  inclinations  of  the  chords  of 
t]ie  surfaces  beyond  15  degrees — such  as  are  met  in  the  practice 
of  aviation — the  center  of  pressure  travels  towards  the  following 
edge  as  the  angle  of  incidence  diminishes. 

The  lack  of  longitudinal  stability  in  many  existing  aeroplanes 
has  been  ascribed  to  this  cause,  and  it  was  in  search  of  a  remedy 
that  a  wing  curvature  has  been  sought  whereby  the  center  of  press- 
ure would  not  travel  backwards  in  this  manner.  M.  Eiffel's  dis- 
coveries now  confinu  the  claims  of  the  Italians  in  respect  to  the 
flexible  rear  edge  of  the  Antoni  machine  and  of  others.  He  finds 
that,  in  the  case  of  wings  having  a  double  curvature,  the  back 
portion  of  which  is  turned  upward,  the  center  of  pressure  for  small 
angles  travels  in  a  direction  the  reverse  of  that  of  ordinary  sur- 
faces with  single  curvature,  /.  e.^  for  small  angles  of  inclination 
the  center  of  pressure  travels  forward  as  the  angle  diminishes 
and  backwards  as  the  angle  increases.  This  is  important,  as  it 
increases  the  natural  stability  of  the  machine.  If  for  some  reason 
during  a  flight  an  aeroplane  with  a  double  curvature  wing  sud- 
denly dips  forward,  the  angle  being  diminished,  the  center  of  pres- 
sure travels  forward  and  tends  to  restore  the  machine  to  its 
original  inclination.  If,  however,  the  inclination  is  suddenly 
increased,  as  by  an  upward  puff  of  wind,  the  center  of  pressure 
moves  to  the  rear  to  restore  equilibrium. 

But  these  surfaces  of  double  curvature  have  a  relatively  small 
"  lift  co-efficient/'  and  he  shows  that  this  is  also  true  for  surfaces 
which  embody  varying  angles  of  chord  inclination. 

Experiments  with  a  single  curvature  wing,  having  chords  vary- 
ing regularly  and  continuously  Jrom  the  center  line  towards  the 
lateral  edges,  show  that,  for  all  practical  purposes,  the  position  of 
the  center  of  pressure  is  constant  within  the  limits  of  inclination 
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which  interest  practical  aviation.  This  is  due  to  the  fact  that  the 
conter  of  pressure  of  the  whole  wing-  is  the  resultant  of  the  com- 
bined centers  of  pressure  of  the  different  parts  making  up  the 
whole  wing.  But.  as  before  stated,  the  experiments  show  that 
wings  with  varyinjj  angles  of  inclination,  although  more  stable,  are 
not  very  efficient.  This  result  is  what  one  would  naturally  expect 
because  the  different  portions  of  such  wings  do  not  work  together 
simultaneously  for  efficiency  at  the  best  inclination. 

TANDEJtf    WINGS. 

One  of  the  most  interesting  discoveries  is  this  late  vindicati 
of   Professor   Langlcy's  work,   notwithstanding   the   vohnncs   of 
mathematical   fog  that  have  been  evolved  to  show  that  tandem 
planes  are  unstable  and  inefficient. 

Some  of  M.  Eiffel's  interesting  experiments  prove  that  when 
curved  wings  are  made  to  move  in  tandem  it  is  possible  to  obtain 
a  displacement  of  the  resultant  center  of  pressure  in  a  direction 
contrary  to  that  of  the  single  wing  and  that  it  is  possible  thus  to 
obtain  the  efficient  lift  co-efficient  of  "unvarying"  surfaces  and 
at  the  same  time  to  increase  their  longitudinal  stability. 

Three  different  arrangements  are  referred  to,  but  in  all  cases 
the  wings  were  of  a  circular  curvature  with  a  maximum  camber 
of  1/13.5  of  the  chord,  and  they  had  a  span  of  90  cm.  (354") 
with  a  depth  of  15  cm.  (5.9").  In  the  first  arrangement  the  two 
wings  were  parallel  to  each  other  and  the  chords  were  in  the  same 
plane.  In  the  second  the  chord  of  the  following  surface  made  a 
negative  angle  of  2J/2  degrees  with  the  chord  of  the  leading  sur- 
face. In  the  third  arrangement  the  chord  of  the  following  surface 
made  a  negative  angle  of  5  degrees  with  the  chord  of  the  leading 
one.  In  all  three  cases  the  distance  between  the  following  edge  of 
the  leading  surface  and  the  leading  edge  of  the  following  surface 
was  twice  the  depth  of  either  surface. 

In  the  first  arrangement  the  displacement  of  the  resultant  center 
of  pressure  is  found  to  be  similar  to  that  of  a  single  curved  surface, 
i.  €.,  for  small  angles  of  incidence  it  moves  backwards  as  the  incli- 
nation diminishes.  The  second  and  third  arrangements,  however, 
show  that  the  center  of  pressure,  instead  of  retrograding  as  in  the 
preceding  arrangement,  travels  forward,  a  result  which  is  advan- 
tageous for  longitudinal  stability.  The  second  arrangement  (25^ 
degrees  negative  for  the  rear  surface)  is  the  better,  its  sustenta- 
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ti<m  being  equal  to  that  of  a  monoplane  of  the  same  area,  and  for 
certain  inclinations  it  is  even  greater. 

STAGGERED  PLANES. 

Two  series  of  experiments  were  made  with  regard  to  staggered 
planes,  with  the  following  results : 

( 1 )  It  does  not  seem  advantageous  to  stagger  biplanes  for  the 
purpose  of  improving  sustentation. 

(2)  A  great  gap,  or  distance  between  superposed  surfaces,  is 
advantageous  so  far  as  lift  is  concerned. 

THICKNESS  OF  WINGS. 

To  determine  the  influence  of  wing  thickness  on  the  lift  and 
drift,  comparative  experiments  were  made  with  three  wings,  the 
curves  of  which  were  arcs  of  circles  and  the  greatest  mean  heights 
of  camber  were  1/13.5  of  the  chord. 

The  models  of  these  wings  were  10  mm.  (.39"),  ^4  nim.  (.55") 
and  18  mm.  (.6")  thick  respectively  at  their  central  section  and  the 
thickness  of  corresponding  full-sized  wings  ten  times  the  model 
scale  would  be  10  cm.  (3.9")*  H  <^^-  (5-5")  and  18  cm.  (6.0") 
respectively.  Examination  of  the  results  relating  to  the  three 
wings  shows  that  for  all  inclinaticKis  the  thinnest  wing  has  the 
smallest  drift  for  a  given  lift  and  that  it  also  has  the  greatest  lift 
However,  the  advantages  of  the  thin  wing  are  not  so  great  as  to 
prevent  increasing  the  strength  of  the  wing  by  slightly  increasing 
its  thickness. 

The  distribution  of  pressure  on  the  under  as  well  as  on  the 
upper  surface  is  practically  the  same  in  all  three  cases,  and  this  is 
also  true  with  respect  to  the  variation  in  the  position  of  the  center 
of  pressure. 
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THE  ITALIAN-TURKISH  WAR. 

Ey  Cqmmodure  \V.  H.  Beehler,  U.  S.  Navy  (Retired). 

(Compiled  and  translated  from  the  Marine  Rundschau,  and  other  sources.) 


Italy  declared  war  against  Turkey  for  commercial  reasons  and 
to  provide  a  neighboring^  colony  for  her  surpUis  population.  The 
Italians  believe  the  prediction  of  the  great  African  Explorer. 
Gerhard  Rohly,  who,  twenty  years  ago,  declared  that  the  power 
that  rules  Tripoli  will  dominate  the  Soudan.  The  proximity  of 
Trip>oli  to  Italy  makes  its  jxjssession  desirable. 

The  importance  of  the  region  was  recognized  by  the  ancient 
Romans.  Cyrenaica  was  very  important.  The  five  great  com- 
mercial ports  were  known  as  the  Lyhian  Fentapolis,  and  existing 
ruins  of  great  works,  aqncdncts,  dams,  and  large  buildings  reveal 
its  ancient  prosperity.  Sallust  states  that  Leptis  alone  annually 
exported  forty  million  bushels  of  grain  and  paid  a  war  tax  of 
twenty-five  thousand  gallonR  of  olive  oil.  The  Mediterranean 
climate  prevails,  and  though  the  gjreat  Saharan  Desert  approaches 
close  to  the  coast  there  are  large  oases  and  fertile  tracts  of  land 
that  would  enable  the  country  to  support  a  population  of  twelve 
million  inhabitants,  whereas  it  now  has  but  one  million. 

This  coast  has  a  number  of  naturally  fine  harbors  that  have 
been  filled  up  with  sand  and  ruined  by  neglect,  hut  which  could 
easily  be  reclaimed.  Such  are  Tripoli,  Lebda,  Misrata.  Benghasi, 
Derna,  Mersa,  Romba  and  Tobruk.  The  trend  of  the  coast  brings 
the  Tripolitan  ports  three  hundred  miles  nearer  the  trade  centers 
of  points  around  Sahara,  and  the  trade  routes  converge  towards 
Tripoli. 

Ever  since  the  Kingdom  of  Italy  was  united  Italy  has  coveted 
the  adjacent  coast  of  North  Africa.  Forty  years  ago  Bismarck 
wrote  to  Mazzini:  "The  Mediterranean  is  indisputably  Italy's 
sphere  of  interest.  The  control  of  the  Mediterranean  should  be  the 
constant  goal  and  the  controlling  principle  of  Italian  statesmen!" 
England  had  long  iH:)Ssessed  Malta  and  Gibraltar.  In  1878  she  ac- 
quired Cyprus  while  Austria  took  Bosnia.    At  the  Berlin  Congress 
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Bismarck  and  Beaconsfiekl  offered  Italy  Mytheleiie,  Tunis  and 
Tripoli ;  but  Cairoli  declined,  stating  that  he  wished  to  leave  the 
Congress  with  clean  hands.  Other  nations,  however,  stepped  in 
and  took  forcible  possession.  France  inaugurated  her  Algerian 
imperial  policy  and  acquired  Senegal,  Tschad,  and  Tunis.  France 
fortified  Biscrla  on  the  Tunisian  coast  and  is  now  proceeding  to 
peaceably  acquire  Morocco.  During  the  Russo-Turkish  war  Eng- 
land offered  to  form  a  league  with  Italy,  Austria  and  Greece  to 
maintain  the  status  quo  in  the  Mediterranean,  but  Italy  declined 
because  she  did  not  wish  to  disturb  her  friendly  relations  with 
other  nations.  In  1881,  when  France  seized  Tunis  and  broke  the 
siaius  quo,  Italy  claimed  to  be  too  weak  to  make  any  serious  pro- 
test but,  at  the  renewal  of  the  triple  alliance  in  1866,  Italy  com- 
plained tliat  Germany  and  Austria  did  not  protect  Italy  from 
French  encroachments  in  the  Mediterranean.  Bismarck  then  is 
said  to  have  negotiated  a  secret  treaty  with  England  stipulating 
that  Italy*s  interests  in  the  Mediterranean  should  be  preserved. 
In  1889,  however,  England  negotiated  the  Soudan  treaty  with 
France  defining  boundaries  that  encroached  still  further  on  the 
borders  of  the  Tripolitan  hinterland.  In  a  secret  treaty  in  1902, 
England  and  France  recognized  Italy's  claims  to  Tripoli.  In 
1904  France  definitely  proclaimed  Italy's  prior  right  to  take  pos- 
session of  Tripoli  under  certain  contingencies.  During  the  Bosnia- 
Bulgarian  crisis  Italy  was  supposed  to  take  definite  action  but 
Italy  hesitated  because  of  England's  relations  with  the  Young 
Turk  government,  but  since  England's  attitude  has  cooled  some- 
what, Italy  has  finally  acted  to  be  no  longer  reproached  for 
neglecting  her  opportunities.  These  diplomatic  incidents  explain 
the  present  neutrality  of  European  powers. 

The  Turks  have  had  possession  of  Tripoli  since  1835.  and  the 
inhabitants  regard  Turkish  rule  as  a  blessing;  they  have  enjoyed 
greater  freedom  and  have  Ix-en  subjected  to  much  less  burdensome 
taxation  ihan  before.  The  protectorate  of  Tripoli  is  an  expense 
rather  than  a  source  of  revenue  for  Turkey.  The  expcn.'ies  of 
administration  are  greater  than  the  revenue  from  harbor  dues  and 
agriculture.  The  Turks  relieved  the  people  of  military  service 
at  first,  but  in  1901  universal  compulsory  military  service  was 
re-established  and  occasioned  some  opposition,  but  this  has  been 
long  since  settled  zs  a  necessary  feature  of  the  government.  The 
alleged  Italian  claim  that  ihe  country  is  misgoverned  and  that 
intolerable  conditions  exist  arc  not  well  founded. 
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The  Berbers  were  the  original  inhabitants  of  the  entire  Nortli 
African  Coast  as  far  as  Morocco.  These  were  joined  by  a  large 
emigration  of  Jews  after  the  Habyionian  captivity.  The  Jews 
number  about  20,000  or  one  fiftieth  of  the  estimated  population  of 
one  million.  These  Jews  live  in  the  cities  and  are  the  leading 
merchants,  a  few  carry  on  small  industries  in  the  interior.  The 
Arabs  invaded,  not  in  great  hordes  hut  by  single  tribes,  from  time 
to  time,  when  compelled  by  famine  to  leave  their  former  abodes. 
These  tribes  captured  places  from  the  numerically  superior 
Berbers  who  were  scattered,  and  gradually  they  have  amalgamated 
so  that  it  is  rare  to  find  either  pure  Berbers  or  pure  Arabs  in  the 
country.  The  negro  population  is  estimated  at  50,000.  There 
are  15,000  Spaniards:  50,000  Turks.  Armenians  and  Albanians; 
3000  Maltese,  and  oidy  1000  Italians;  the  rest  are  Berber-Arabs. 

The  Turks  arc  chiefly  officials  or  in  the  army.  The  Armenians 
and  Maltese  compete  with  the  Jews  in  the  trade.  The  Italians  are 
far  behind  all  other  traders.  They  have  a  flour  mill,  an  oil  mill, 
one  soap  factory  and  an  asparagus  press,  which  are  supported  by 
the  Bank  of  Rome  at  a  loss.  The  export  trade  with  Italy  is  val- 
ued at  $600,000,  while  the  imports  from  Italy  only  amount  to  $400, 
000  per  annum.    England  has  the  hulk  of  the  commerce. 

The  population  is  extremely  fatialieal  and  bitterly  opposed  to  the 
Italians.  The  All-Islam  propaganda  has  aroused  the  religious 
fanatics,  who  are  so  extremely  bigoted  that  they  do  not  regard 
the  Turks  as  true  Moslems,  and  some  of  the  opposition  to  the 
Turkish  rule  was  because  the  Turks  are  not  orthodox  Mahom- 
edans.  The  fact  might  be  used  to  favor  the  Italians  if  managed 
with  a  delicate  diplomacy,  but  the  conciliation  of  the  people  is  a 
vtry  difficult  ta.sk. 

The  country  is  agricultural  and  can  only  lie  made  profitable  by 
developing  its  agricultural  resources.  Tobacco,  cotton,  silk,  olives, 
wine  and  dates  could  be  profitably  cuhivated  but  such  can  hardly 
be  expected  of  the  Italians,  who  have  failed  to  agriculturally 
develop  Italy,  aiirl  in  all  countries  to  which  Italians  have  emigrated 
they  are  rarely  found  to  be  successful  agriculturists.  The  negro 
is  much  better  qualified  for  this  development,  and  even  more  so 
are  the  lierber-h'ellachens,  who  are  acclimated  and  familiar  with 
conditions  of  the  soil. 

Tripoli  is  important  because  of  the  possibilities  of  its  hinterland, 
though  much  of  tbe  important  trade  that  would  have  its  natural 
outlet  through  Tripoli  has  been  secured  by  France  through  Algiers 
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and  by  England  through  Eg>*pt.  The  boundaries  of  the  Engh'sh 
and  French  spheres  of  influence  in  the  Soudan  and  around  the  hin- 
terland of  Tripoli  limit  its  importance  to  the  coast. 

Italy  has  a  precarious  problem  in  the  conquest  of  this  hinterland. 
France  has  operated  under  most  favorable  conditions  to  develop 
her  Algerian  policy  and  in  the  last  ten  years  after  indefatigable 
labor  France  has  succeeded.  How  will  Italy  manage  is  prob- 
lematical. Italy  has  a  most  formidable  foe  in  the  tribe  of  Fessans 
who,  though  numerically  inferior  and  provided  with  inferior 
weapons,  are  thoroughly  accustomed  to  the  hot.  dry  climate, 
are  a  warlike  race,  very  mobile,  and  possess  a  knowledge  of  the 
country  that  will  outweigh  the  superiority  in  numbers  and  equip- 
ment of  the  Italians.  Racial  sympathy  and  the  fanatical  religious 
zeal  will  add  to  make  them  almost  invincible  in  the  defence  of 
their  native  land,  (auerilla  warfare  will  be  sure  to  prolong  the 
war  should  the  Italian  armies  overcome  the  organized  defence 
so  that  the  peaceful  agricultural  rlevelopment  must  be  long  de- 
ferred. Finally  trade  relaticmR  with  the  interior  will  cause  friction 
in  Italian  competition  with  the  English  and  French;  and  influence 
relations  of  the  European  powers. 

England  with  her  chain  of  naval  bases  at  Gibraltar.  Malta,  and 
Suez  Canal  conmiunications  has  regarded  the  Mediterranean  in 
a  measure  as  a  Mare  Clatisum  and  she  cannot  favor  the  establish- 
ment of  formidable  ports  on  the  other  flank  of  this  line.  The 
British  Mediterranean  fleet  has  of  late  years  been  reduced  and 
greater  attention  been  given  to  the  North  Sea,  whereas  now  the 
Mediterranean  will  require  more  attention.  England  and  France 
will  increase  their  Mediterranean  naval  forces  while  Italy  will  lean 
more  than  ever  upon  the  Central  European  powers  and  the  triple 
alliance,  in  which  Germany  is  so  much  interested,  will  l>c  strength- 
ened. 

Italy's  Available  Naval  Forces  when  War  was  Declared. 

The  Sea-Going  Fleet,  Vice- Admiral  Aubry, 

Commanding. 

1ST  Squadbox,  Vice-Admiral  .^ubbv,  Okcanizcd  fob  War. 

XST   DnriSION. 

Battleship.  Vitlorio  Emanuele.  flagship. 

"  Regina  Elena,  joined  Oct.  5,  J911. 

Roma. 

.    Napoli. 


I 
■ 


I 

I 

I 
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2D  DIVISION,  KEAR-ADMIRAL   PRESBITERO. 

Armored  cruiser,  Pisa,  flagship. 
Amalfi. 

"  San  Marco,  joined  Oct.  i,  1911. 

"  San  Giorgio,  repairing  in  Spring,  1912. 

Torpedo  ship,        Agordat. 
Minelayer,  Partenope. 

2D  Squadron,  Vice-Admiral  Farvelu,  Commanding. 

3D  division. 

Battleship,  Benedetto  Brin,  flagship. 

"  Regina  Margherita,  joined  Oct.  5,  191 1. 

"  St.  Bon,  subsequently  transferred. 

"  Emanuele  Filiberto,  ready  Sept.  30,  1911. 

4TH  DIVISION,  rear-admiral  THAON  DI  REVEL 

Armored  cruiser.  Garibaldi,  flagship. 
Varese. 

"  Ferrucio. 

"  Marco  Polo,  subsequently  transferred. 

Torpedo  ship,        Coatit. 
M  inelayer,  M  inerva. 

Division  of  Torpedo  Boat  Inspector. 

REAR-ADMIRAL,    DUKE   OF   ABRUZZIA,   COMMANDING    FOR   WAR. 

Armored  cruiser,  Vettor  Pisani,  flagship. 
Battleship,  St.  Bon,  transferred  from  3d  division. 

Armored  cruiser,  Marco  Polo,  transferred  from  3d  division. 
Prot.  cruiser,  Lomdardia,  submarine's  mothership. 

Destroyer,  Artigliere,  from  destroyer  flotilla. 

Fuciliere,       " 

Corazziere,    " 
"  Alpino, 

Zeffiro, 
High  sea  torpedo  boats,  four  to  eight,  from  destroyer  flotilla. 

TORPEDO  FLOTILLAS  OF  THE  SQUADRON. 


320  tons,  Ostro, 

first  division. 

Frcccia, 

"               u 

"         Lainpo, 

It            It 

"         Euro, 

it            <f 

3J0  tons,  Xcmbo, 

second  division, 

"         Turbine, 

it                   ,i 

Rorca, 

It                   .* 

Aquilone, 
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416  tons,  Alpino, 
Pontiere, 
"         Carabiniere, 
*'         Fuciliere, 

400  tons,  Bersagliere, 
"        Granatiere, 
"        Garabaldino, 
"        Lanciere 


third  division. 


fourth  division. 


DESTHOYERS    IN    RESERVE. 

at  Spezia. 


330  tons,  Zeffiro, 

"        Espero, 
400  tons,  Artigliere, 

"         Corazziere, 
320  tons,  Strale, 
Dardo, 
300  tons,  Fulmine,  at  Leghorn,  schoolship. 

28  high  sea  torpedo  boats. 


at  Tarento. 
at  Venice. 


Training  Ship  Divisiox.  Rear-Admiral  Borea-Ricci,  Commanding. 

Battleship,  Sicilia,  flagship. 

"  Sardegna. 

Re  Umberto, 
Armored  cruiser.  Carlo  Alberto. 


Other  Available  Naval  Vessels. 


Coast  defence  ship. 

Dandolo, 

forming  a  fifth  division. 

u                u 

II 

Italia, 

II        II    II           II 

u                 u 

II 

Lepanto, 

II        «    «           tt 

Protected  cruiser, 

Elba, 

Red  Sea. 

w                     u 

Puglia, 

u             tt 

tt                     u 

Etna, 

«(          l« 

it                 it 

Liguria, 

«l          «l 

u                          tt 

Pimeonte, 

II          II 

Gunboat, 

Govemolo, 

■  I          It 

II 

Gal.  Galilei, 

station,  Constantinople. 

Minelayer, 

Tripoli, 

at  Venice. 

" 

Goito, 

•1        tt 

u 

Montohello, 

II        If 

Torpedo  ship, 

Urania, 

at  Naples  and  Spezia. 

41                        11 

I  ride, 

II        11         ti          ti 

II                        II 

Caprera, 

■I        If         •<          II 

Coast  torpedo 

lK)at^ 

;.  ;;l)o»it  60  in  all 

Submarines. 

5  at  Brindisi, 

2  each  at  Spezia  and  Venice, 
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AUXIUARIES. 

Collier,       .    Bronte. 
"    .  Sterope. 

Transport,     Citta  di  Milano. 
"  Carigliano. 

Volta. 
Repair  ship,  Vulcano,  at  naval  base,  Augusta. 

Ships  Stationed  Abroad 

Gunboat,  Arethusa,  in  the  Red  Sea. 

Voltumo.  "    "       "       " 

Survey  ship,  Stafetta,  "    "       "       " 

Prot.  cruiser,         Calabria,  in  East  Asiatic  waters. 

"         "  Etruria,  in  American  waters. 

Turkey's  Available  Naval  Forces  on  September  15,  1911. 
Battleship  Division. 


Battleship, 

Babarossa  Heireddin, 

(91) 

10,060  tons 

(1 

Torgut  Reiss, 

Cruising  Squadron. 

(91) 

10^060  tons 

Prot  cruiser. 

Hamidje, 

(03) 

3800  tons 

<l                     M 

Medjidije. 

Torpedo  Boat  Flotilla 

(03) 

3200  tons 

Destroyer, 

Jadighiar-i-Millet, 

(09) 

6ao  tons 

tt 

Nemune-i-Hamie, 

(09) 

M              (1 

It 

Muavenet-i-MilHje, 

(09) 

It              tt 

tt 

Taschos, 

(08) 

305  tons 

tt 

Basra, 

(08) 

M                tt 

tt 

Samsum. 

(08) 

tt                 *l 

tt 

Yar  Hissar, 

(08) 

tt                 It 

Torpedo  mother, 

Tir-i-Mugguian, 

Reserve  Division, 

4052  tons 

Battleship, 

Messudijc, 

(74) 

(03) 

9250  tons 

Coast  defence. 

Assar-i-Tewfik, 

(68) 

(99) 

5700  tons 

it          *t 

Feth-i-Buclend, 

(71) 

(07) 

2800  tons 

u               u 

Awnllah, 

(69) 

(07) 

2400  tons 

Destroyer, 

Pclcnghi    Dcria, 

(94) 

900  tons 

« 

Berc-i-Sawct, 

(07) 

750  tons 

tt 

Gairet-i-Watanijc, 

(09) 

620  tons 
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Detached  Torpedo  Boats. 

Anatalia, 

(06) 

Takat, 

(06) 

Ursa, 

(06) 

Ankara, 

(06) 

Dratz, 

(06) 

Kutahia, 

(06) 

Mussul, 

(06) 

Alpagot, 

(04) 

Al  Hissar, 

(04) 

Abdul  Medjid, 

(01) 

Junus, 

(01) 

Hamid  Abad, 

(08) 

Sivri  Hissar, 

(08) 

Sultan    Hissar, 

(06) 

Timur  Hissar, 

(08) 

160  tons 


145  tons 

€4  it 

97  tons 


Stationed  in  Harbors. 

Coast  defence  ship,  Muin-i-Zafer,  (71)  (07)  2800  tons,  Beirut. 
Destroyer,  Peik-i-Schewket,  (07)  750  tons,  at  Hodeida. 
24  gunboats  of  200  to  650  tons. 
20  coast  torpedo  boats  of  40  to  85  tons. 
6  special  ships  of  x8o  to  2300  tons. 

The  Turkish  Garrisons  in  Tripoli  and  Cyrenaica. 
The  Turkish  Army  stationed  in  Tripoli  and  Cyrenaica  was  com- 
posed of  the  42d  Division  consisting  of,  viz : 

4  regiments  of  infantry  =  battalions  of  600  each. 
X  battalion  of  chasseurs. 

2  regiments  of  cavalry  =:  10  squadrons  of  80  to  120  horses. 

I  regiment  of  field  artillery =6  batteries  of  4  to  6  field  guns  of  7.5  cm.,  or 

3-inch  guns. 
4  companies  of  engineers. 

3  companies  of  fortress  artillery. 

The  complement  was  12,000,  but  at  the  outbreak  of  the  war  the 
trained  troops  numbered  about  5000  infantry  and  400  cavalry  with 
about  2500  to  3000  raw  recruits. 

The  garrison  of  the  city  of  Tripoli  consisted  of: 

6  battalions  of  infantry  with  two  machine  gun  companies. 

1  battalion  of  chasseurs. 
6  field  batteries. 

4  squadrons  of  cavalry. 

2  companits  of  fortress  artillery. 

This  organization  called  for  6000  troops,  but  at  the  outbreak  of 
the  war  there  were  but  3000  trained  troops  with  about  2(xx)  raw 
recruits. 
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The  garrisons  in  othtr  parts  of  the  province  were  distributed 
in  sniall  detachments.  It  is  reported  that  just  before  the  war 
Benghasi  had  400;  Derna,  70;  Tobruk,  30;  Solum.  25,  and  Cyrene 
10  men. 

In  addition  to  these  regular  troops  the  territorial  troops  were 
organized  in  30  battalions  of  infantry  and  6a  squadrons  of  cavalry 
with  a  total  strength  of  20.cmx>. 

These  combined  gave  a  total  strength  of  the  Turkish  forces  at 
28,000  men. 

The  regular  infantry  was  until  recently  armed  with  an  old 
model  of  Mauser  rifles,  but  recently  they  have  been  supplied  with 
the  latest  model  of  Martini  rifles,  and  the  Mauser  rifles  have  been 
given  to  tlie  irregular  troops.  EHiring  the  latter  part  of  September 
about  10,000  of  these  old  Mauser  rifles  were  sent  into  the  interior 
for  the  territorial  troops.  The  Turks  have  50,000  rifles  and  ample 
ammunition. 

The  Defences  of  the  Citv  oe  Ti{n*OLi. 

The  defences  consisted  of  five  old  coast  fortifications  and  some 
newer  earthworks  on  the  land  front.  On  the  west  side  Fort  Sul- 
tanje  and  Fort  Gargaresch  comprised  a  group  of  three  old  earth- 
works carrying  modem  Krupp  guns.  Italian  reports  state  that 
these  included  some  21-cm.  howitzers.  Fort  Sultanje  protected 
the  cable  landing  from  Malta.  There  was  a  group  of  old  stone 
forts  near  the  town  on  the  north,  there  consisted  of:  (i)  The 
Lighthouse  Fort  whose  walls  were  mounted  with  three  old  15-cm. 
guns  with  the  lighthouse  built  on  the  same  wall ;  (2)  The  Spanish 
Fort  on  the  harbor  mole,  and  (3)  Fort  Rosso,  west  of  the  Light- 
house Fort  (so-called  because  nf  its  red  walls).  Forts  2  and  3 
were  armed  with  old  small-caliber  guns. 

Fort  Hamidije  or  Scharaschat  is  about  6000  yards  cast  of  the 
city  on  a  bluff  fifty  feet  al)ove  the  sea  level,  an  old  earthwork  that 
commands  the  outer  roadstead  and  the  harbor.  The  four  motlern 
guns  which  were  fomierly  mounted  in  this  fort  were  taken  to 
Yemen  in  1905  and  replaced  by  four  old  howitzers.  Latest  reports 
state  that  the  Italians  found  one  24-cm.,  one  !5.2-cm.  and  one 
9-cm.  guns  in  this  fort.  Field  Marshall  von  der  Goltz  states  that 
in  1911  the  defences  of  Tripoli  had  no  guns  larger  than  15  cm,, 
made  in  1870. 
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A  wall  25  feet  Iiigh,  built  in  the  16th  century,  encloses  the  inner 
city.  The  land  forts  encircle  the  town  in  a  series  of  earthworks 
commanding  the  roads  leading  into  the  country. 


The  MiUTARV  Conditions  at  Tripoli. 

The  lack  of  heavily  armed  modern  fortifications  and  the  weak- 
>iess  of  the  garrison,  with  the  easily  interrupted  line  of  comniuni- 
'^fttioa  with  Turkej-,  rendered  any  attempt  to  defend  the  city  from 
an  oversea  attack  by  the  Italians  hopeless  at  Tripoli^  and  even 
more  so  at  the  other  ports. 

The  defence  was  still  further  hampered  by  lack  of  food.  The 
Turkish-Tripolitan  troops  had  long  been  subsisted  by  commissary 
stores  from  Constantinople.  The  failure  of  the  crops  in  recent 
years  was  such  that  the  Turkish  government  was  also  obliged  to 
subsist  the  poor  people.  The  starving  people  were  supplied  with 
rations  from  two  large  tents  at  the  gates  of  the  city. 

The  Egyptian  railroad  only  extends  about  200  miles  west  of 
Alexandria  with  its  terminus  at  Mersah  Matruh,  which  is  about 
800  miles  from  the  city  of  Tripoli,  so  that  the  Turkish  request  of 
England  for  permission  to  send  Turkish  troops  to  Tripoli  through 
Egypt  could  not  be  of  much  practical  value. 

It  w<H!ld  have  been  I>etter  to  have  organized  Turkish  defence 
against  the  Italian  invasion  back  from  the  coast.  Field  Marshall 
von  dcr  Goltz  claims  that  the  real  defence  of  Tripoli  is  in  the  in- 
terior. The  regular  forces,  though  few  in  number,  would  be  in- 
sufficient. The  resistance  must  depend  chict!y  on  the  native  popu- 
lation, especially  with  the  support  of  the  Shiek  Sidi-es-Senoussi, 
who  had  been  recognized  as  the  ntlcr  of  Djarabnl,  on  the  borders 
of  Harka.  The  Shiek  of  Senoussi  at  first  hesitated  to  oppose  the 
Italians. 

Organi2.\tion  of  Itauan-Tripolitan  Expeditionary  Corps. 

The  partial  mobilization  of  the  Italian  army  for  the  Tripolitan 
rxpedition  was  with  the  7th  and  12th  Italian  ^rmy  corps,  chiefly 
(lY^n  the  cities  of  Palermo,  Rome,  Naples,  Florence,  Verona, 
Milan,  and  Turin.  Entire  regiments  were  taken  from  these 
CtUt$>  ^tid  volunteers  increased  the  regimental  strength  to  the 
\v«r  f\H»ling  of  2^00  men.  The  standing  army  was  reinforced 
bv  CAlUng  out  the  category  of  reserves  of  1888.  80,000  reserves 
vvrfV  thus  added  to  the  army  stationed  at  home. 
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The  e.'^'P^^'^'^^^O'  coq^s  consisted  of  the  following: 

Commandi.'^-^^''*^'"'ef:  LT.-GENEKAr.  Caneva  di  SalascJ. 
Chief   ^  Staff;     Major  General  Gastaldello. 

FIRST  DIVISION  OF   iNFAfiTBV.  LT.-f;E\E»AL  COLNT   PECORI   GERALW. 

ist  brigaiie.  ^^  hrx^ade^ 

6th  infantry. 

40th  infantry. 

6  batteries  field  artillery. 


oJu  infantry. 
84th  infantry. 
3  squadrons  of  cavalry. 


SECOND    INFANTHY    DIVISION,    LT.-GENERAL    BttlCCOLA. 


Sd  brigade. 
32d  infantry. 
68th  infantry. 
J  squadrons  of  cavalry. 


.}th  brigade. 
4th  infantry. 
63d  infantry. 
6  batteiies  field  artillery. 


Under  direct  command  of  expedition  commander: 

The  8th  regiment  Bersagliercs.    1  battery  mountain  artillery. 
The  lith  regiment  Bcrsaglieres.    Several  batteries  field  artillery. 
One  battalion  of  engineers.  One   tdcgraph   Cf>mpany. 

One  machine  gun  detachment.  Wirelcbs  telegraph  personnel. 

A  company  of  infantry  has  about  200  men  so  that  the  total  force 
was  about  40,000  men.  They  had  1 1  flyinej  machines  of  French 
types.  The  Italian  infantiry  had  a  6.5-cm.  repeating  gun  of  Mann- 
Hcher-Carcano  type  M-91.  Each  soldier  carried  162  cartridges 
besides  which  the  transports  had  24  cartridges  per  man  additional. 
Each  company  carries  105  intrenching  tools  of  which  80  are 
spades.  The  transports  had  144  intrenching  tools  per  l>attaIion 
additional. 

The  Italian  field  artillery  had  7.5-cni.  Krupp  guns  M-1906. 
The  troops  had  a  special  grayish-green  uniform.  After  Septem- 
ber 27th  the  Italian  railroads  were  crowded  with  troops  assembling 
for  the  expedition.  A  smaller  detachment  of  troops  was  embarked 
in  the  transports  at  Naples.  Syracuse  and  Augusta  on  Septem- 
ber 26,  to  be  ready  for  emergency. 

Declaration  of  War  and  Notice  to  Neutrals. 

At  2.30  p.  m..  September  28,  the  Italian  Charge  d'AfFaires  in 
Constantinople  presented  the  Italian  Ultimatum  to  the  Turkish 
government.  This  declared  that  in  order  to  terminate  the  disor- 
ders and  neglect  caused  by  the  Turkish  Government  in  Tripoli, 
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and  Cyrenaica,  the  Italian  government  demanded  that  Turkey 
should,  within  24  hours,  consent  to  Italy's  mihtary  occupation  of 
those  provinces.  The  Turkish  government  refused  and  at  3  p.  m.^ 
September  29,  the  Italian  government  declared  war  between  Italy 
and  Turkey. 

Tlie  Italian  government  proclaimed  its  purpose  to  take  prompt 
measures  for  the  protection  of  Italians  and  all  foreigners  in  Tri- 
poh  and  Cyrenaica. 

Neutral  powers  were  notified  that  the  Tripolitan  and  Cyrcnai- 
can  coast  were  blockaded. 

Within  a  few  days  France.  Russia,  Belgium,  Spain,  Portugal, 
Servia,  Bulgaria,  England  and  Japan  issued  neutrality  procla- 
mations. 

The  French  declaration  of  neutrality  stated  that  it  comprised  the 
French  protectorates  including  Crete.  The  English  and  Russian 
governments  endorsed  the  French  proclamation,  and  Italy  was 
freed  from  the  protection  of  the  Island  of  Crete. 

The  orders  of  the  Turkish  government  to  extinguish  the  coast 
lights  and  remove  sea  marks  on  the  coast  of  Crete  were  annulled 
by  the  united  action  of  all  consuls  in  Crete  before  the  neutrality 
proclamations. 

England  declared  the  island  of  Cyprus  neutral,  and  issued  orders 
for  all  British  subjects  not  to  serve  in  the  armies  of  the  belliger- 
ents. In  the  middle  of  October  Italy  recognized  the  neutralit)-  of 
the  island  of  Samos. 


The  Italian  Naval  Problem. 

Before  the  war  began  Italy  notified  her  ministers  to  the  Balkan 
states  that  Italy's  only  object  was  to  take  possession  of  Tripoli 
and  Cyrenaica,  and  she  would  avoid  any  attack  upon  any  other 
Turkish  territory'.  The  destruction  of  Turkey's  naval  and  mili- 
tary forces  was  only  contemplated  in  as  far  as  they  opposed  Italy's 
conquest  of  Tripoli  and  Cyrenaica. 

The  Italian  naval  task  was  to  secure  such  a  command  of  the  sea 
that  the  expedition  corps  might  safely  be  transported  and  landed 
on  the  African  coast  and  communication  with  Italy  be  undisturbed. 

This  task  furnished  three  fields  of  operations: 

1.  The  Tripolitan  waters,  by  which  the  expedition  corps  would 
land.    The  bulk  of  the  navy  was  employed  there. 

2.  The  eastern  Mediterranean,  especially  the  Aegean  sea  where 
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the  Turkish  fleet  liad  assembled  and  which  must  be  prevented 
from  interfering-  with  the  landing  of  the  Itahan  forces.  For  this 
purpose  lipht  scouting  vessels  were  used. 

3.  The  Albanian  coast  where  a  number  of  Turkish  torpedo- 
boats  should  be  held  in  check.  For  this  some  older  armored 
cruisers  and  several  destroyers  were  used. 

Events  on  the  Tripolitan  Coast  After  Declaration  of  War 
Until  the  .\rrival  of  the  Expeditionary  Corps. 

The  Italian  government  declared  a  blockade  of  the  coast  of  Tri- 
poli and  Cyreuaica.  extending  from  the  Egyptian  to  the  Tunisian 
borders.  Violations  of  the  blockade  would  be  prosecuted  accord- 
ing to  International  law  and  Italian  treaties  with  other  powersT 

The  blockade  of  the  coast,  700  nautical  miles,  was  made  effective 
by  7  battleships  and  a  number  of  destroyers  and  special  ships. 
Ships  of  the  blockade  replenished  fuel  supply  by  going  to  Augusta 
singly  as  necessary.  At  the  outbreak  of  war  Italy  had  stored  14,- 
000  tons  of  coal  at  the  naval  base  at  Augusta.  The  naval  repair 
ship  Viilcano  was  stationed  at  Augusta. 

After  some  discussion  the  Turkish  forces  at  Tripoli  decided  to 
evacuate  the  city  with  the  exception  of  150  coast  artillery'  stationed 
in  the  forts.  The  troops  Ijegan  the  evacuation  September  27,  and 
quietly  proceeded  to  intrench  in  the  hills  south  of  the  city  and  two 
days  march  distant.  The  Italians  were  kq^t  informed  of  all  that 
transpired  in  the  city  through  the  Mayor,  Prince  Hassuna  Kara- 
manh,  who  had  declared  his  adhesion  \o  Italy. 

September  30  the  Italians  demanded  the  city  should  be  sur- 
rendered on  October  2,  but  this  was  still  further  postponed  until 
October  3,  at  noon.  No  reply  having  been  received  Vice-Admiral 
Faravclli,  in  command  of  the  naval  forces,  opened  fire  on  the  forts. 

The  Benedetto  Brin  and  the  training  ship  division,  with  two 
transports  and  several  torpedo-boats  arrived  and  relieved  the 
Ron\a,  Pisa,  Naf>oli  and  AnuM  that  had  been  blockading  Tripoli, 
and  which  left  to  join  the  flagship  to  the  eastward. 

The  Bombardment  of  Tripoli,  October  3  and  4,  191 1. 

In  the  bombardment  the  SicUia,  Sardegna,  and  Re  Umberto  were 
assigned  to  engage  Fort  Sultanje  on  the  west ;  the  Benedetto  Brin, 
Carlo  Alberto,  and  Emamielc  Filberto  engaged  the  three  old  stone 
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forts  on  the  sea  side;  ami  the  Garibaldi  and  Ferrucio  engaged 
Fort  Hamidje. 

The  Varcsc,  Coatit,  and  i6  destroyers  and  four  auxiliaries  were 
sUtioned  to  the  rear  and  on  the  flanks  to  prevent  any  surprise  from 
seaward. 

Fire  was  opcnea  ai  3.1.S  ai  range  7000  metci's,  by  the  flagsliip. 
T1»e  forts  replied  immediately  but  all  their  shots  fell  short.  The 
Italians  fired  chiefly  with  the  15  and  20cm.  guns,  and  they  soon 
proved  eflfeclive.  The  heavy  guns  were  not  used,  probably  to  pre- 
serve them  and  avoid  ttxi  much  expenditure  of  ammunition.  The 
hits  were  few  and  the  fire  very  slow,  many  shells  failed  to  explode 
and  were  subsequently  picked  up  several  thousand  yards  beyond 
in  the  suburbs. 

The  old  stone  forts  ceased  firing  at  5  p.  m.,  but  the  two  outer 
forts  continued  firing  until  sunset,  at  6  p.  m. 

Though  the  buildings  in  the  city  were  avoided,  fires  were  started 
in  several,  and  the  governor's  palace  u^as  hit  a  number  of  times. 
The  new  lighthouse  was  completely  destroyed.  After  dark  the 
ships  got  under  way  and  cruised  in  the  offing  with  screened  lights. 

At  6  a.  m.  the  bombardment  was  resumed  with  greater  vigor, 
and  the  other  forts  were  silenced  in  the  following  hour.  Fort  Sul- 
tanjc  made  the  greatest  resistance.  Ten  dead  were  found  in  that 
fort  subsequently. 

OCCVTATION  OF  TrIPOU  BY  THE  NaVAL  LANDING  FORCE, 
While  the  mob  in  the  city  *iacked  the  government  buildings,  the 
garrison  evacuatc<!  Ihc  forts  taking  ihelr  light  guns  to  the  heights 
in  the  southern  suburbs,  from  which  they  reopened  fire  but  were 
soon  silenced  by  shrapnel  from  the  ships.  The  ships  ceased  firing 
at  1 1  a.  m.  The  Garibaldi  was  the  first  ship  to  enter  close  in  and 
she  landed  a  detachment  with  two  ofticers  in  Fort  Hamidje  that 
had  been  evacuated  by  the  Turks.  They  rendered  the  breech 
mechanism  of  the  guns  therein  useless  and  returned  on  board. 
At  the  same  time  a  torpedo-boat  searched  for  the  taWc  of  mines 
laid  out  in  the  harbor  but  could  not  find  it. 

All  the  coast  forts  were  severely  damaged  and  their  guns  partly 
dismounted.  According  to  Turkish  reports  their  garrison  lost  12 
men  killed  and  23  severely  wounded.  Seven  civilians  were  killed 
in  the  city,  but  no  Europeans.  Tlie  Italian  ships  suffered  no  losses 
nor  any  damage  from  the  Turkish  fire. 
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At  noon.  October  4,  the  large  ships  anchored  in  the  offing  a 
smaller  ships  entered  the  harbor.  Octoljer  5,  a  landing  force  of 
1200  men  under  command  of  the  captain  of  the  Sicilia  ocupicd 
Forts  Sultanje,  Hamidje  and  the  Lighthouse  Fort,  as  well  as  the 
consulate  and  other  important  places  without  any  opposition. 
The  Italian  flag  was  hoisted  on  Fort  Sultanje  at  noon  and  saluted 
by  the  fleet.  Shortly  after  this  Fort  Hamidje's  magazine  blew  up 
and  that  store  of  Turkish  ammunition  was  destroyed.  It  is  not 
known  if  this  was  done  by  the  Italians  or  by  the  Turks. 

The  landing  force  immediately  arranged  for  the  defence  of  the 
city  and  established  its  government.  Rear-Admiral  Borea-Ricci 
was  appointed  provisional  governor,  and  the  former  mayor,  Has- 
suna  Karamanli,  was  appointed  vice-governor. 

They  proceeded  to  substitute  a  temporary  lighthouse  for  that 
which  they  had  destroyed.  The  cable  to  Malta  was  repaired  and 
preparations  were  l)egim  to  provide  quarters  for  the  expedition 
corps  that  was  expected  to  arrive  October  1 1. 

A  native  police  was  established,  and  by  offering  payment,  some 
of  the  natives  were  induced  to  surrender  the  arms  with  which  the 
Turkish  officials  had  supplied  them.  Within  a  few  hours  1500 
Mauser  rifles  were  deposited  with  tlie  Italian  officers,  and  by 
October  12,  3250  rifles  had  been  delivered. 

During  the  next  day  when  the  Garibaldi,  Varese,  and  Ferrucio 
had  departed  for  Augusta  to  coal,  the  landing  party  ashore  had 
several  skirmishes'  with  the  Turks.  Octo]>er  8  they  repulsed  an 
attack  at  Behare,  and  October  19  another  attack  at  Bu  Meilana 
Wells,  about  1.5  miles  southwest  of  Tripoli.  As  Fort  Sultanje  was 
much  exposed  the  Italians  abandoned  it  and  it  was  blown  up. 
The  ships  supported  the  troops  during  these  engagements  and 
bombarded  the  Turkish  forts  used  as  bases  beyond  the  suburbs. 

The  Turkish  garrison  assembled  at  Gharian  in  the  hills,  two 
days  march  from  Tripoli.  General  Munir  Pasha  was  relieved  by 
Colonel  Neschat  in  command  during  the  middle  of  October,  who 
gathered  all  the  forces  of  the  province.  At  first  he  had  a  force  of 
about  10.000  regulars  and  10,000  territorial  irregulars,  the  latter 
volunteering  for  the  war. 

Tobruk.  on  the  Cyrenaica  coast,  a  fine  natural  harbor  was  at- 
tacked by  the  first  squadron  on  October  4.  A  force  of  400  men 
landed  and  soon  overcame  the  brave  resistance  of  the  garrison  of 
25  men.    The  Italians  look  possession  and  established  an  Italian 
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municipal  administration.  Single  ships  of  the  first  squadron  alter- 
nately remained  at  anchor  in  that  harhor.  October  lo  the  first 
detachment  of  the  expeditionary  army  landed  at  Tobruk.  This 
was  the  first  battahon  of  the  40th  Infantr>%  with  some  coast  ar- 
tillery and  engineers — about  locx)  in  all.  They  had  sailed  from 
Xaples  October  6. 

Dcma  was  bombarded  October  8,  and  40  Italian  citizens  who 
were  confined  tliere  were  released.  The  place  was  bombarded 
because  they  had  fired  upon  the  Italian  boat  with  flag  of  truce. 

Events  on  the  Albanian  Coast. 

Before  the  war  six  new  Turkish  torpedo  boats  were  al  Prevesa, 
Gomenitza  and  Durazzo  to  prevent  smuggling.  They  had  not 
received  orders  of"  the  Turkish  Naval  Minister  to  take  refuge  in 
Austrian  ports  when  they  were  attacked  by  the  destroyers  of  the 
Duke  of  Abruzzia's  command. 

At  3  p.  m.,  September  28,  one  hour  after  war  had  been  declared 
the  Italians  sighted  the  two  Turkish  torpedo-boats.  Takat  and 
Anatalia.  at  sea  between  Corfu  and  Prevesa,  steerincr  northwest- 
ward. The  Italians  opened  fire,  to  which  the  Turkish  boats  replied 
feebly.  The  Takat  steered  north  followed  by  three  destroyers, 
while  the  Anatolia  steered  south  chased  by  two  destroyers.  The 
Takat  was  hit  15  times  and  on  fire,  she  ran  on  the  beach  near 
Nikopolis  and  was  totally  destroyed.  Her  commander  and  8  men 
were  killed  or  drowned.  The  Anatalia  escaped  to  Prevesa  unin- 
jured. The  Italian  destroyers  were  not  damaged  in  this  action. 
iThey  fired  100  shots  from  7.6  cm.  gims. 

September  30  the  Italian  destroyers  ArtigUcre  and  Coraczicrc 
attacked  the  Turkish  torpedo-boats  Alpagot  and  Hamid-Abad 
lying  at  anchor  at  Prevesa,  and  sank  them.  An  officer  from  the 
Coraczicre  having  landed  the  night  before  had  definitely  ascer- 
tained their  positions.  The  Turkish  crew,  excepting  one  man,  es- 
caped. The  destroyers  then  entered  the  harbor.  The  mob  on 
shore  fired  on  the  Corazzt^^re  as  she  proceeded  to  take  the  ?.tcam 
yacht  Teiicd  out.  The  Corazdcre  fired  at  the  mob  and  both  de- 
stroyers left  with  the  steam  yacht  in  tow. 

The  fort  at  Prevesa  is  an  old  stone  fort  built  durini^  the  \'ene- 
tian  period,  but  armed  with  20  modern  field  guns  and  five  6-inch 
Krupp  guns.    This  fort  did  not  fire  on  the  Italians,  diough  the 
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latter  fired  76  shells  during  the  engagement  that  lasted  45  minutes;^ 
The  garrison  was  surprised. 

This  gave  rise  to  exaggerated  rumors  of  attack  and  landing  of 
Itahans  at  Prevesa,  which  the  Itahan  govemnient  denied  and 
repeated  the  orders  to  avoid  landing  on  anv  Turkish  territory  in 
Europe.  The  Duke  of  Abruzzia  was  directed  to  revoke  his  threat 
of  a  bomhardment  of  Prcvc-sa  within  24  hours,  on  October  3, 
if  tlie  gunboat  and  two  torpedo-boats  in  Prevesa  were  not  de- 
livered to  him.  At  the  request  of  the  Austrian  government  the 
Italians  recalled  the  Duke  of  Abruzzia  with  all  the  Italian  ships 
from  that  coast. 

October  5  a  motor  boat  of  the  destroyer  Artigliere,  that  had 
been  searching  an  Austrian  mail  steamer  in  the  harbor  of  San 
Giovanni,  was  fired  on  by  some  field  guns  in  an  earthwork  at  that 
place.  The  Arti^iiere  had  not  yet  received  the*orders  to  return  to 
Tarento  and  she  opened  fire  on  the  earthwork,  and  in  the  course  ol 
45  minutes  cxj;ende»!  all  her  ammunition.  She  silenced  the  fortl 
and  injured  a  number  of  buildings  in  tlie  city.  The  Arii^Here  was 
slightly  damaged  and  her  comniander  was  woundc<l.  In  the  mean- 
while the  Carabiniert*  arrived  and  opened  fire  on  the  earthwork! 
and  left  after  firing  for  a  period  of  20  minutes.  After  these  event*' 
the  Italian  government  again  declared  that  every  possible  pre- 
caution should  be  taken  hereafter  to  avoid  all  warlike  operations, 
in  the  Adriatic  sea. 

October  7  the  Dvike  of  Abruz2ia*s  squadron  again  proceeded  loj 
blockade  the  Turkish  torpedo-boats  in  their  ports  on  the  Albaniatt] 
coast. 

Events  in  the  Aegean  Sea. 

The  Italians  sent  but  small  naval  forces  to  the  .\cgean  sea, 
chiefly  scouting  torpedo  vessels.    September  30  a  panic  was  cre»-j 
ted  at  Smyrna,   Salonica  and   Myihelene  by  the  appearance  ol 
passing  Italian  warships.    Probably  the  rictoric^Emaritteh',  Roma 
and  PUa  on  a  cruise,  searching  for  the  Turkish  practice  squadron. 

In  Constantinople  fears  were  entertained  fur  the  safely  of  the 
Turkish  practice  squadron  that  had  sailed  from  Beirut  at  10  a.  m,,  _ 
Septeml>er  28,  for  the  Dardanelles.    This  squadron  was  composedfl 
of   2  battleships,   2  cruisers.  9  destroyers   an<!   a   to^pe<^>-^>oat 
mothership.     They  had  no  knowledge  of  war  having  been  de- 
clared   The  squad  nm  steamed  at  ccottomical  speetl  to  the  south' 
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west  coast  of  Cyprus,  practicing  evolutions  en  route.  Near  the 
island  of  Kos,  at  4  p.  m.,  October  i,  a  Turkish  government  steamer 
informed  them  of  the  war.  The  British  officers  in  the  squadron 
then  decided  to  remain  on  board  until  their  arrival  at  the  Darda- 
ndles.  The  squadron  then  proceeded  at  full  speed  between  Mythe- 
lene  and  the  mainland,  and  safely  anchored  at  Nagara  in  the 
Dardanelles  that  evening. 

Vice-Admiral  Williams  of  the  British  navy  and  other  British 
officers  left  the  squadron.  On  October  4  the  squadron  made  a 
short  cruise  out  of  the  Dardanelles  but  returned  the  next  day,  and 
anchored  oflF  Constantinople  and  remained  there  until  October  16, 
In  the  meantime  the  harlwrs  of  Salonica,  Smyrna,  Beirut,  and  the 
approaches  to  the  Dardanelles  were  mined.  Single  Italian  cruisers 
were  seen  in  the  Aegean  sea  on  October  4  and  6.  Three  Italian 
destroyers  appeared  oflF  Mythelene  on  October  15. 

The  Transportation  of  the  Italian  Expedition  Corps. 

The  Italian  Navy  Department  collected  60  steamers  of  1300  to 
■9200  gross  tonnage  at  Naples,  Palermo  and  Genoa.  A  naval  offi- 
cer was  in  command  of  each  transport  with  25  sailors  of  the  navy. 
Those  transports  that  were  subventioned  as  auxiliaries  for  war 
were  armed.  All  the  details  of  embarkation,  loading,  and  routes 
for  the  single  transports  or  in  a  fleet  were  successfully  kept  a 
profound  secret.  The  expedition  corps  was  divided  into  two 
divisions.  The  first  division  was  sent  to  Tripoli  and  the  second 
to  tlie  ports  of  Cyrenaica. 

The  van  sailed  in  five  transports  from  Genoa,  via  Naples,  on 
October  6  for  Tobruk  with  some  troops  and  material  of  the  second 
division,  and  arrived  October  10. 

October  9,  transports  sailed  from  different  Italian  ports.  12 
transports  with  the  staff  of  the  expeditionary  corps  and  the  first 
division  with  nine  additional  transports  sailed  from  Palermo  for 
Tripoli.  Within  Italian  waters  the  fleet  steamed  in  single  column 
of  vessels,  with  cruisers  and  torpedo  boats  ahead  and  on  the  flanks. 
After  leaving  the  Sicilian  coast  they  formed  double  column,  and  in 
two  groups,  the  one  with  19  transports  and  the  second  group  of 
14  transports.  Speed  was  10  knots.  Two  battleships  and  several 
destroyers  were  in  the  van,  and  likewise  two  battleships  in  the  rear 
with  more  torpedo  destroyers. 

Destroyers   also   were   disposed   to    form   a  chain   of  outposts 
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along-  the  course  between  Tripoli  and  Augusta,  the  naval  base. 
The  first  squadron  was  stationed  in  the  passages  from  the  Aegean 
sea  to  the  Mediterranean  to  prevent  any  interference  by  the  ene- 
my's squadron.  The  naval  commander-in-chief  wias,  at  the 
departure  of  the  convoy,  at  Augusta. 

Good  weather  was  experienced  and  the  first  group  arrivc<l  at 
Tripoli  October  12:  the  second  group  arrived  October  15,  These 
were  preceded  by  the  Varcsc  convoying  two  transports  and  a  hos- 
pital ship. 

The  disembarking  was  accomplished  by  means  of  the  ships  boats 
with  a  large  number  of  larjj^e  fishing  smacks  from  the  island  of 
Lampcdusa.  The  landing  proceeded  at  Tripoli  without  inter- 
ruption. The  troops  from  the  first  group  were  all  landed  by 
October  15,  and  those  of  the  second  group  by  October  18.  a  total 
of  20.000  men  being  landed  from  the  two  groups. 

Immediately  upon  landing  tlie  army  took  the  positions  held  by 
the  naval  landing  parlies,  and  especially  the  entrenchments  at  the 
14  wells  of  Bu  Meliana,  which  had  been  the  repeated  object  of 
attack  by  the  Turks.  The  engineers  immediately  began  work  on 
building  entrenchments  around  the  city.  The  army  was  promptly 
engaged  with  the  Turks  who  made  night  attacks  on  I5u  Meliana 
on  October  15,  16  and  18,  both  sides  suffering  losses  in  killed  and 
wounded. 

October  13,  20  transports  sailed  from  Xaples  with  the  second 
division,  about  gocx>  men,  and  arrived  at  Benghasi  October  18, 
having  experienced  bad  weather  on  the  passage.  This  convoy  was 
escorted  by  four  battleships  of  the  first  division,  three  cruisers,, 
one  destroyer  and  the  two  seagoing  torpedo-boat  divisions.  Theyl 
landed  at  Benghasi,  after  overcoming  the  weak  resistance  of  the 
Turks,  on  October  19.  This  group  was  followed  by  transports  that 
left  Naples  between  October  15  and  20  with  the  rest  of  the  Second 
Infantn,^  Division,  about  6000  men.  With  these  the  transporta- 
tion of  tlie  expedition  corps  was  practically  completed. 

(CONTIXU£0  IM  NEXT  ISSUE.) 


DISCUSSION. 

Inspection  Duty  at  Navy  Yards. 

CoUMAXDER  A.  B.  HoFF,  U.  S.  Navy. — There  arc  two  things  that  strike 
one  forcibly  in  Lieut.-Commamler  Parker's  article.  The  first  is  that  he 
presents  in  a  clear  and  altogether  readable  form,  every  detail  of  what  an 
inspection  officer's  duties  should  be,  if  carried  to  their  logical  limits  under 
the  present  arrangements.  The  second  is,  to  my  mind,  that  the  Admirable 
Crichion  docs  not  exist  with  the  expert  knowledge  these  arrangements 
demand. 

In  saying  this  I  do  not  say  an  inspection  system  is  not  needed,  because  it 
is  ob\*ious  that  it  is  needed.  1  refer  merely  to  the  present  arrangements  for 
that  work,  witli  an  eager  hope  that  the  problem  may  be  solved  to  the  better- 
ment of  the  fleet. 

The  Inspection  Department  has  been  created  for  efficiency.  Efficiency  is 
the  best  work  necessary  (not  better  than  is  necessary),  for  the  least  money. 
]  believe  no  one  will  deny  that  this  system  has  increased  efficiency.  There 
remains,  therefore,  the  task  of  further  increasing  it.  To  do  this  a  stimulus 
has  to  be  provided.    Shall  the  i;limuUis  proceed  from  without  or  from  within? 

Thus  far.  in  the  navy,  there  have  been  numerous  examples  of  both  kinds. 
but  the  best  have  been,  and  undoubtedly  will  be,  those  proceeding  from 
williin.  1  may  cite  the  cases  of  our  tremendous  strides  in  gunner>'.  in 
engineering,  in  the  economical  use  of  stores  and  in  self-maintenance  of 
ships. 

The  diOicuIties  to  be  met,  in  applying  such  methods  to  increasing  our 
navy  yard  efficiency,  are  apparent  to  any  naval  officer. 

To  mention  a  few — civilian  workmen,  difficulty  of  comparison  in  cost,  and 
even  in  excellence  of  work,  due  to  difference  of  labor  market,  climatic 
conditions,  supply  of  material  and  inrhistrial  conditions,  and  temporary 
conditions  in  the  distribution  and  immediate  necessities  of  tlie  fleet. 

As  A  beginning  the  present  inspection  officer  and  his  staff  arc  the  result. 
It  is  only  fair  to  suppose  that  modification  and  progress  will  take  place  in 
this  system,  and  that  all  arc  desirous  of  that  result.  Otherwise  discussion 
would  he  out  of  place. 

There  is  no  doubt  that  this  beginning  has  been  pregnant  of  vastly  useful 
results,  in  that  it  has  turned  the  minds  of  those  responsible  into  the 
desired  channels.  Our  history  shows  us  that  when  we.  in  the  navy,  get  thus 
far,  rapid  strides  in  efficiency  are  not  far  off. 

To  come  down  to  details,  I  submit  that  it  is  apparent  that  inspection  should 
continue  as  it  now  is  (in  principle)  for  all  material  for  stock,  all  manu- 
factured and  raw  material  passed  into  stock,  all  work  done  on  ships 
in  commission,  and  all  tests  for  completed  machinery  and  mechanical 
devices. 

Incidentally,  let  it  be  noted  that  the  strictures  of  the  essayist  on  the 
ni«pcction  of  work  by  ships  in  commission,  while  undoubtedly  well  founded, 
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is  not  a  prevalent  condition.  Most  weltorganiKed  ships  have  a  careful  and 
complete  system  of  inspectors  and  sub-inspectors  organized  as  a  permanent 
part  of  their  ship's  organization,  with  a  very  complete  system  of  job-order 
cards,  and  daily  checks  as  to  the  degree  of  completion  of  work,  its  character 
and  the  workmen  employed.  Theoretically  the  inspection  officer  should  not 
have  to  worry  greatly  about  ships  in  commission.  His  duties  in  that  regard 
are  limited  to  advice  and  assistance. 

Such  being  the  case,  there  remain   for  inspection  the  means,  methods,  ^M 
work,  organization,  and  cost  at  the  different  navy  yards.    Also  the  questions  ^* 
of  survey  and  appraisal.    These  latter,  while  capable  of  economic  improve- 
ment, are  minor  matters  compared  to  those  just  before  mentioned.  ^M 

How    then    shall    we    improve — by    inspection — these    important   means,  ^M 
methods,  etc.  ?   Under  the  present  system  the  "  commandant's  eyes  "  are  the 
inspection  officer  and  his  staff.     Is  this  the  best   way  or  can  a  better  be 
found?     As  already  stated  this  system  has  turned  the  minds  of  all  navy 
yard  workers — from  chiefs  of  di\'i5ions  to  laborers — into  the  channels  that  ^| 
lead  to  improvement.    This  alone  justifies  its  introduction.  ^M 

This,  however,  having  been  done  let  us  ask  ourselves  if  it  is  a  logical  con-  ^ 
dition  to  subject  experts,  up  to  the  point  of  direction  in  the  details  of  their 
work,  to  the  criticism  of  those  less  expert.    I  speak  of  the  present,  not  of  ^H 
what  has  gunc  before.  ^| 

This  view  (i'.  f.  that  it  is  logical)  is  what  I  understand  the  essayist  to 
uphold.  He  advocates  a  young  constructor  being  put  on  the  inspection 
officer's  staff  to  criticize  the  work  and  methods  of  the  experienced  hull 
division;  a  young  pay  officer  being  put  on  that  staff  to  criticize  the  expe- 
rienced G.  S.  K,;  and  young  line  officers  (machinery,  electrical,  and  ord- 
nance) being  placed  there  to  criticize  the  work  of  those  more  experienced. 
And  when  I  say  criticize  1  do  not  mean  merely  comment  upon,  but  by  the 
consequences  of  the  system,  direct,  through  the  commandant,  the  whole 
means,  methods,  organization,  and  system  of  navy  yard  work. 

Outside  of  its  military  aspect,  is  this  logical? 

Why  should  not  the  hull  and  machinery  divisions  each  have  their  01 
inspection  department,  based  on  the  same  system  as  that  used  on  ships  an( 
elsewhere  in  the  navy?    Tliat  is  to  say.  recognize  that  the  head  of  a  divisionj 
is  the  most  experienced  expert  in  his  branch  at  a  navy  yard,  and  that  hcj 
is  the  one  most  eagerly  interested  in  its  efficienc>-  as  being  the  one  most 
vitally  concerned  in  its  work. 

Cap  this  with  a  more  extensive  board  for  shore  inspections,  making  more 
detailed  and  extensive  investigations  of  all  general  and  local  navy  yard 
conditions,  all  with  a  view — the  only  view — of  eo-operation  for  better- 
ment, and  assistance  to  attain  that  end. 


LiEi'T.-CoMMANDER  W.  T.  Cluvcbius,  U.  S.  Navy. — I  t>elit've  that  I-ieut.- 
Commander  Parker  has  correctly  expressed  the  intent  and  purpose  of  the 
naval  regulations  concerning  the  inspection  of  work.  The  indirect  impli- 
cation of  his  paper  is  the  necessity  of  standardization  in  carrying  on  the 
inspection  thus  comprehended,  and  when  this  is  achieved  I  cannot  but  feel 
that  bcncBcial  results  will  obtain  and  be  generally  appreciated. 
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The  fleet  is  Ihc  thing.  This  has  been  rcalizecl.  and  also  it  is  established 
that  the  base  exists  for  the  fleet  The  reference,  then,  of  all  work  performed 
at  a  navy  yard  is  to  the  ship — a  unit  of  the  fiect.  The  ship  must  have  what 
she  needs  in  order  to  maintain  maximum  efficiency,  and  the  yard  must 
furnish  it.  The  ship,  therefore,  must  know  what  she  needs  and  to  insure 
this  there  is  provided  for  her  an  inspection  force  of  her  own. 

This  force  must  deal  directly  with  the  yard.  No  matter  how  excellent 
the  system  of  manaKcmcnt  concerned,  or  how  great  the  desire  to  have  work 
progress  smoothly,  friction  lo  a  greater  or  less  degree  will  occur.  It  may 
be  to  the  extent  only  of  misunderstanding,  or  lo  that  of  decided  objection. 
The  function  of  the  yard  inspection  force — made  up  of  a  personnel  which 
knows  what  the  ship  needs,  and  why.  and  which  also  knows  what  the  yard 
is  doing  and  can  do — is  to  adjust,  by  explanation,  co-operation,  or  decision, 
the  point  at  issue,  that  is,  to  lubricate. 

The  ship's  inspection  force  must  be  a  most  potent  element  of  any 
system  of  management,  no  matter  how  scientific  or  how  casual,  as  long  as 
the  ship  IS  the  criterion,  llie  yard  inspection  force,  inspecting  work 
directly  or  indirectly  destined  for  the  ship  or  the  ship's  welfare,  must  be 
the  co-ordinalor.  A  centralized,  disinterested  force  of  this  nature,  repre- 
senting ship  and  shop,  is  more  useful  certainly  than  is  the  individual 
inspecting  force  of  separate  shops  passing  on  the  results  of  their  own  pro- 
ductive labor,  with  horizon  limited  as  to  the  completion  and  application  of 
the  work  as  a  finished  whole,  and  of  which  each  shop  concerned  docs  only 
a  part.  It  has  been  criticized  as  an  overhead  in  yard  operations.  It  is.  And 
it  is  a  useless  overhead  if  its  personnel  is  inefficient,  a  defect  as  readily  cor- 
rected as  determined.  It  is  useless  if  a  single  element  of  bias  or  favoritism 
exists,  faults  naturally  more  prone  in  a  system  in  which  self-inspection 
obtains.  .It  is  reasonable  to  expect  impartial  inspection  by  a  disinterested 
force.  In  a  commercial  plant  opposition  is  expected  to  arise  spasmodically 
from  those  doing  the  work  directed  against  the  force  which  inspects, 
criticizes  and  turns  down,  if  need  be.  the  work  of  their  hands,  or  which 
recommends  any  change  the  effect  of  which  is  not  personally  beneficial. 
In  the  naval  service  such  a  stand  cannot  he  sanely  based,  for  properly  the 
good  of  the  service  and  not  personal  gain  is  at  heart,  and  the  best  there 
is  in  the  yard  of  workmanship  and  endeavor  is  insured  to  the  ship. 

If,  however,  the  inspection  department  succeeds  in  reducing  any  of  the 
ether  numerous  overheads  always  to  be  encountered  in  the  varieties  and 
class  of  work  of  navy  yards — manufacture,  repairs,  and  new  construction — 
then  the  inspection  overhead  is  positive  in  value  and  is  a  gain. 

Lieut.-Commander  Parker  has  covered  the  ground  well,  This  point 
should  be  accented,  that  is.  that  the  value  of  inspection  at  once  begins  to 
suffer  diminution  if  it  delays  the  progress  of  work.  With  a  carefully 
selected  and  intelligently  arranged  force  the  inspection  of  the  work  in  the 
majority  of  yard  operations  can  be  made  coincident  with  the  work.  I  refer 
particularly  to  the  routine  inspection  covered  by  an  inspection  force  that 
has  to  deal  with  the  output  of  the  purely  manufacturing  plant.  In  other 
words,  the  inspection  notice  can  be  signed  when  Ihc  job  order  is  closed. 
A  ship's  inspection  force  can  do  this,  and  more,  with  less  effort  than  the 
yard  force,  for  its  work  is  more  concentrated  and  under  easy  sarveillancc. 
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The  scope  of  the  work  is  great  ami  extends  lo  numerous  sorts  of  articles 
for  stock  or  shipment  in  connection  with  the  construction  of  new  vessels, 
lo  work  on  vessels  in  ordinary  or  belonging  to  other  branches  of  tlie  service, 
and  to  work  in  connection  with  the  military  upkeep  of  the  yard.  Just  a* 
yard  force  must  cover  the  entire  field  of  inspection,  so  must  the  ship's  force. 
Wliile  giving  the  yard  credit  for  its  desire  to  do  good  work,  no  chances  can 
be  taken  tlTat  will  allow  inferior  workmanship  in  any  detail,  through  over- 
sight or  error,  to  become  incorporated  in  a  vessel  of  the  fleet.  In  addition, 
time  also  is  of  vital  consideration,  being  t>oth  a  factor  of  economy  and  of 
military  necessity. 

I  hold,  then,  in  a  word,  that  the  goal  of  inspection  is  the  expedition  of 
properly  performed  work. 

The  essayist  has  dealt  well  with  the  stibject  of  costs,  the  analysis  of  which 
the  inspection  department  can  and  should  make,  and  sec  that  the  manu- 
facturing department  gets  the  benefit. 

To  those  who  have  seen  inspection  departments  operating  under  differing 
auspices,  the  need  of  standardization  of  their  work  is  obvious.  Some  of 
those  connected  with  inspection  departments  may  bchcvc  that  efforts  at 
standardization  will  result  in  limitation  of  duties  or  authority.  I  do  not 
believe  that  this  can  happen.  Sound  judgment  will  not  place  limitations  on 
a  field  not  yet  fully  explored.  Just  as  concentrated  effort  is  productive  of 
the  greatest  good  to  the  fleet,  so  concentrated  effort  will  render  the  positive 
value  of  inspection  a  maximum. 

Aviation  in  the  Navy. 

Captain  W.  1.  Chambers.  U,  S.  Navy. — I  am  much  pleased  with  Assistant 
Naval  Constructor  Hunsaker's  translation  of  Lieutenant  Lapointe'5  valuable 
article  on  Aviation  in  the  Navy  and  1  hope  that  more  officers  will  be  inspired 
to  do  similar  work,  as  forcipi  technical  publications  arc  already  rich  in 
valuable  aeronautical  information  of  which  there  is  no  counterpart  in  this 
country. 

I  am  specially  impressed  by  the  author's  statement  regarding  aeroplane 
cquilibriimi  in  which  he  points  out  that  the  usual  definition  is  inexact 
because  'a  static  equilibrium  is  assumed  in  place  of  an  actual  d>iiamic 
equilibrium,"  that  no  account  is  usually  taken  of  the  forces  of  inertia  which 
are  "  most  important."  I  have  endeavored  to  lay  stress  upon  this  feature 
in  an  article  on  hydro-acroplane  flying  and  to  show  that  careful  attention 
must  be  paid  to  it  in  maneuvering  these  **  hca\*y  load"  machines  with  tow 
centers  of  gravity. 

His  remarks  alwut  the  horizontal  rudder,  or  elevator,  were  evidently 
written  before  the  latest  improx-ements  which  almost  invariably  point  to 
a  rear  non-lifting  surface  tu  which  a  rear  elevator  only  is  attached. 

1  agree  with  him  as  to  the  advantages  of  flexible  wings  and  the  possibil- 
ities of  a  salisfactor>'  degree  of  inherent  stability,  or  rather  of  inherent 
recovery  of  equilibrium,  also  as  to  the  impossibility  of  gyroscopic  regulators 
and.  in  general,  as  to  "  automatic  stability  "  or  more  properly  "  automatic 
regulation  of  e<iuiUbrium.*'  But  the  analogy  of  operating  a  sailboat 
niatically  is  hardly  fair,  since  a  better  comparison  would  be  with  the 
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matic  control  of  a  submarine  or  a  torpedo,  and  no  one  will  doubt  thai  there 
would  be  advantage  in  having,  at  least,  a  semiautomatic  control  to  assist 
in  steadying  the  vertical  longitudinal  oscillalions  of  a  submarine  while  in 
the  submerged  condition. 

His  discussion  of  the  question  of  monoplane  versus  biplane  is  allogelher 
admirable,  hut  in  regard  to  the  ornithopter  I  am  inclined  to  think  that  the 
efficiency  of  the  motive  power  necessary  for  Happing  wings  would  not  be  as 
great  in  comparison  with  the  screw  power  in  high  winds.  It  appears  to  me 
for  this  reason  that  it  is  only  the  large  birds  with  soaring  ability  that  arc 
able  to  negotiate  the  tiigh  winds. 

In  regard  to  his  statements  alx)iit  the  malhcmatics  of  propeller  design,  I 
cannot  express  an  authoritative  opinion  from  a  mathematician's  standpoint, 
but  I  am  sure  that  my  experience  thus  far,  with  the  theories  and  demonstra- 
tions in  this  line,  bears  ample  testimony  to  the  accuracy  of  his  statements 
and  it  is  evident  that  the  only  proper  understanding  can  be  arrived 
at  from  the  results  of  actual  experimental  analysis  at  a  properly  equipped 
aerod^Tiamic  laboratory. 

T  endorse  most  emphatically  the  writer's  condemnation  of  the  acrobatic 
stunts  of  a  certain  class  of  aviators  and  I  have  reasons  for  believing  in 
the  probable  advent  of  the  internal  combustion  turbine  as  a  relief  from 
many  existing  motor  difficulties,  but  I  do  not  agree  with  the  statement  that 
variable  speed  is  of  no  advantage  to  an  aeroplane  motor  except  for  a  few 
moments  before  landing.  For  I  am  greatly  impressed  by  the  belief  that 
safety  in  flight  can  be  practically  assured  by  flying  at  a  standard  speed 
which  is  between  the  high  and  low  critical  limits  and  that  it  is  necessary, 
for  safety,  to  he  able  to  increase  nr  to  reduce  the  speed  in  maneuvering. 

I  am  quite  sure  that  the  majority  of  our  naval  ofhcers  will  agree  with 
this  writer  on  the  relative  importance  of  "capital  ships"  and  auxiliaries,  and 

etc  me  no  demonstration  is  necessary  to  agree  as  to  the  future  role  of  aero- 
planes in  the  navy  except,  perhaps,  in  that  of  exercising  the  functions  of 
fire-control.  The  latter  I  will  admit,  however,  as  soon  as  soaring  flight 
is  made  practicable. 
I  must  disagree  entirely  with  the  author's  view  of  the  hydro-aeroplane 
for  the  reason  that  if  aeroplanes  are  to  he  of  real  service  they  must  he  kept 
in  more  or  less  constant  use  for  instruction,  training  and  maneuvers.  We 
must  be  as  familiar  with  them  as  we  are  with  guns  and  boats.  They  must 
abide  with  us  and  we  must  have  the  means,  therefore,  of  utilizing  nature's 
best  aerodrome,  the  water,  whenever  the  circumstances  permit.  I  do  not 
intend  to  convey  the  impression,  however,  that  the  hydroplane  attachment 
must  of  necessity  be  carried  during  long  scouting  flights.  Furthermore, 
the  use  of  a  "garage  vessel  "  would  add  another  of  the  needless  auxiliaries, 
which,  according  to  his  reasoning,  should  be  avoided. 

I  am  in  accord  with  Lieutenant  Lapointc  in  regard  to  the  use  of  dirigibles, 
but  am  inclined  to  think  it  would  be  a  mistake  to  limit  the  size  to  such 
an  extent  as  to  restrict  their  power  to  rise  to  an  altitude  sufficient  to  make 
them  safe  from  gun  fire.  Great  improvements  in  the  strength  of  envelopes 
and  their  resistance  to  solar  radiation  arc  in  progress,  but  much  remains 
to  be  done  to  perfect  a  dirigible  suitable  for  naval  purposes. 
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The  atithnr*s  stattment  regarding  the  value  of  an  aerodynamic  insttttitc 
or  laI>oratory  cannot  be  overestimated.  Such  an  estahHshmenl  is  of  pres- 
sing imporinnce  and  I  am  very  glad  to  say  that  such  laboratory  work  in  con- 
nection with  hydroplane  models  is  already  progressing  satisfactorily  stl  the 
Naval  Model  Hasin. 


Absence  Over  Leave  in  the  Fleet. 
(See  No.  14D.) 

Captain  Hugh  Rodman,  U.  S.  Navy. — A  letter  to  the  Department: 

U.  S.S.  Cleveland,  Caviie,  P.  I.,  May  26.  igia 
Sib;  1,  Upon  taking  command  of  this  vessel  about  a  year  ago,  I  found  her 
to  be  efficient  and  clean,  and  that  she  had  been  designated  hy  the  Commander- 
in-Chief  as  a  "Smart  Ship";  her  crew  was  happy  and  contented,  and  it 
seemed  hard  to  improve  upon  the  discipline  on  board. 

2.  Throughout  my  command,  there  have  been  but  few  serious  offensc5, 
most  of  the  reports  being  due  to  rum  and  hberty  breaking,  and  were  made 
in  the  tirst  few  months  after  I  joined;  so  steps  were  taken  to  put  an  end  to 
these  offenses  as  far  as  practicable,  and  with  some  degree  of  success. 

3.  With  this  end  in  view,  the  crew  was  informed  that  every  opportunity 
would  be  taken  to  grant  first  class  men  as  much  liberty  as  possible,  but  that 
those  who  showed  themselves  to  be  rum-soaks  and  liberty-breakers  would 
be  punished  to  tlie  full  extent  of  the  law.  After  this  plan  had  been  carried 
out  for  a  few  months,  a  number  of  the  worst  offenders  were  called  to  the 
mast  in  a  body,  both  courses  which  they  might  lake  were  fully  explained  to 
ihem,  and  without  exacting  any  pledges  or  promises,  they  were  asked  to 
choose  the  one  which  they  preferred  to  follow;  namely,  to  continue  to 
violate  the  regulations  and  to  take  the  consequences,  or  to  turn  over  a  new 
leaf  and  receive  tlie  benefits  thereof. 

4.  It  was  explained  that  if  they  chose  the  latter,  they  would  be  given  a 
chance,  and  would  be  put  on  probation  until  they  had  a  fair  trial ;  that 
furthermore,  they  would  understand  that  not  only  was  each  individual  to 
behave,  hut  he  would  use  his  influence  to  induce  others  to  do  so;  that 
offenses  coming  under  their  observation  were  not  to  be  reported,  but  that  the 
oflFenders  were  to  he  induced,  if  possible,  to  mend  their  ways,  and  if  they 
found  men  under  the  influence  of  liquor  ashore,  that  they  were  to  be  kept 
from  drinking  more,  or  if  inclined  to  overstay  liberty,  that  they  would  use 
every  effort  to  induce  them  to  return  to  the  ship  on  time.  No  wholesale 
immunity  wa<  granted;  from  time  to  time,  other  offenders  requested  per- 
mission to  go  on  probation;  the  officers  and  petty  officers  cooperated,  and 
in  fact  the  whole  crew  have,  and  the  plan  has  succeeded  admirably. 

5.  My  promise  has  been  made  good,  there  is  practically  a  free  gang^vay 
lo  special  first  class  men,  so  far  as  the  regulations  allow,  and  not  only  is 
no  opportunity  neglected  to  give  Hberty,  but  the  men  arc  encouraged  to 
go  as  often  as  possible. 

6.  Out  of  all  who  were  put  on  probation,  there  have  been  but  two  back^ 
sliders,  and  many  of  the  worst  offenders  have  become  special  first  class ;  and. 
in  my  gpinion,  the  result  has  been  largely  accomplished  by  treating  the  men 
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as  men,  by  talking  to  them  firmly  but  kindly,  by  analyzing  each  individual 
case,  punishing  when  necessary,  and  by  encouragement  where  it  would  seem 
best,  and  by  putting  the  men  on  their  metal,  honor,  and  pride,  and  by 
recognizing  these  quahties  in  them,  when  they  have  made  good. 

7.  When  a  punishment  is  awarded,  it  is  well  as  far  as  practicable,  to  have 
a  uniform  standard  of  punishments  for  offenses,  but  it  is  a  mistake  to 
punish  for  every  offense,  and  a  greater  one  to  treat  all  men  alike;  many  a 
man  has  kept  his  enlistment  record  clear  by  being  admonished,  warned,  or 
put  on  probation,  and  by  explaining  to  him  the  advisabiliiy  of  behaving 
himself.  Some  are  best  approached  by  kindness,  others  need  a  few  severe 
punishments  to  bring  them  lo  tlicir  senses;  under  ordinary  circumstances 
I  believe  the  best  results  are  obtained  by  trj-ing  to  analyze  each  individual 
character,  and  if  tliere  be  any  doubt  whatever  about  the  best  course  to  pur- 
sue, to  then  think  the  matter  over  for  twenty-four  hours  before  acting. 
Above  all,  avoid  hasty  conclusions,  and  be  sure  that  no  innocent  man  is 
punished.  Men  who  have  clear  records  should  be  given  more  consideration 
than  those  who  continually  violate  the  regulations ;  many  a  good  man  com- 
mits a  serious  oiTense  in  a  fit  of  anger,  and  while  still  angry,  is  inclined 
to  be  stubborn  and  obstreperous,  who.  if  given  time  to  cool  down  and  think 
over  the  error  of  his  ways,  may  make  amends  by  apologies  and  profit  by 
any  leniency  that  may  be  shown  him. 

8.  Again  T  believe  much  discontent  amongst  the  crew  is  caused  by  punish- 
ing the  whole  crew  for  the  offenses  of  a  few ;  for  instance,  if  certain  meinhi-rs 
of  the  crew  get  drunk  and  create  a  disturbance  on  shore,  and  it  is  impossible 
to  apprehend  the  guilty  parties,  I  believe  it  to  be  a  most  serious  mistake 
to  stop  the  liberty  of  the  whole  ship's  company,  on  this  account,  or  until  the 
guilty  parties  arc  apprehended. 

9^  Pettj-  punishments,  for  trivial  offenses,  which  are  so  often  awarded,  and 
poorly  carried  out,  have  been  generally  avoided;  serious  offenses  deserving 
punishments  have  been  awarded  severe  ones  rather  than  otherwise,  and 
these  have  been  carried  out  to  the  letter. 

ID.  A  commanding  officer  cannot  be  loo  careful  in  sinng  up  the  oi^cers 
under  him,  in  their  dealings  with  the  crew,  and  in  noting  and  correcting 
individual  characteristics  which  nag  and  humiliate  the  men.  We  have  all 
noted  that  some  officers  are  liked,  some  disliked,  that  some  make  a  great 
number  of  reports,  others  ver>-  few,  that  some  perform  their  duty  smoothly, 
and  without  trouble,  while  others  seem  to  meet  numerous  stumbling-blocks; 
all  of  this  should  be  noted  and  duly  weighed  by  the  commanding  officer, 
and  steps  l>c  taken  to  immediately  correct  when  necessarj*.  and  to  point  out 
to  the  officers  concerned  the  proper  course  to  pursue.  Firmness  and  perfect 
fairness,  seasoned  with  some  of  the  milk  of  human  kindness,  will  greatly 
leaven  discipline,  and  serve  to  make  a  happy  ship. 

11.  No  opportunity  has  been  lost  to  add  to  the  comfort  of  the  crew;  at 
stated  times  committees  regularly  appointed  can  make  requests  and  sug- 
gestions, in  regard  to  the  general  mess,  or  matters  relating  to  the  pleasures 
or  comforts  of  the  crew. 

12.  Every  effort  has  been  made  to  encourage  the  men  to  take  a  pride  in 
the  ship,  and  to  make  it  as  much  of  a  home  for  themselves  as  possible,  and 
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I  holicvff  that  she  is  not  only  a  happy  ship,  but  that  the  discipline  compares 
favorahly  with  that  of  any  other  in  the  service. 

13.  In  conclusion,  it  can  be  stated  positively,  that  offenses  that  deserved 
punishments  have  not  been  'condoned ;  had  this  been  tlie  case  the  result 
would  have  been  far  different.  Tlierc  have  been  no  cases  of  rum  or  drunken- 
ness on  board  ship  for  six  months,  and  the  only  signs  of  it  have  been 
seen  in  a  few  men  returning  from  liberty;  hberty-brcaktng  has  practically 
stopped,  and  it  is  considerably  less  than  1%  of  those  who  go  on  leave; 
to-day  93%  of  the  men  arc  special  tirst  class,  2%  first  class,  and  only  6%  are 
classed,  and  these  are  mostly  men  who  have  recently  been  transferred  from 
other  vessels. 

The  True  Story  of  the  America, 

(Slit  No.  126.) 

Mr.  Willmm  Barky  Meanv,  M.  D. — The  Continental  Ship  America. — My 
attention  was  recently  called  to  an  article  which  appeared  in  Vol.  34,  No. 
126.  June.  igo8,  of  the  United  States  Naval  Institute  Proceedings,  under 
caption,  "The  True  Story  of  the  America,"  by  Robert  W.  Necser. 

The  leading  or  key-note  paragraph  (first  paragraph,  p.  574)  of  the 
article,  pp.  573  to  580,  both  inclusive — and  wherein  no  mention  of,  or  any 
reference  to,  the  name  of  Commodore  John  Barry  appears — reads: 

"No  mention  of  the  America*  is  again  made  in  official  documents  until 
June  23,  1779,  when  Congress  authorized  Robert  Morris  to  lake  measures 
for  the  speedily  launching  and  equipping  for  sea  the  America,  then  on  the 
stocks  at  Portsmouth,  N.  H.,  and  three  days  later,  by  unanimous  resolu- 
tion, appointed  John  Paul  Jones  to  command  her." 

If  Mr.  Neescr's  dates  of  June  23.  1779,  and  his  "  three  days  later"  (June 
^.  1779)  be  corrected  to  read  June  23,  1781.  and  June  26,  1781,  respectively, 
they  would  only  further  accentuate  the  mistake. 

The  following  letters  arc  copies  made  by  the  writer  from  the  official 
documents  of  the  Continental  Marine  Committee,  on  file  in  the  manuscript 
rooms  of  the  Library  of  Congress,  Washington,  D.  C. 

"  Nov.  6,  1779. 
"  Captain  John  Barry. 

"  Sui:  As  you  have  been  appointed  to  command  a  new  continental  ship 
(the  America)  that  is  now  on  the  stocks  at  Portsmouth  in  New  Hampshire, 
you  arc  hereby  directed  to  repair  to  that  place  and  hasten  as  much  as  may 
be  in  your  power  the  completing  of  that  ship,  which  we  are  desirous  to 
have  done  with  all  possible  despatch.  \Vc  have  now  communicated  our 
desire  on  that  head  to  the  Honorable,  the  Navy  Board  at  Bostdn,  whom  yoi3 
will  please  to  call  on  in  your  way  and  receive  such  orders  as  they  may  think 
proper  to  give  you. 

"  Should  Mr.  Langdon  and  you  agree  that  any  alteration  can  be  made  in 
this  ship  that  will  render  her  more  suitable  than  the  present  design,  you 
will  please  to  communicate  your  plan  and  a  stale  of  the  ship,  which  we  will 
consider." 
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"Nov.  ao,  1779. 
"  Captain  John  Barry. 

"  Sir :  Agreeable  to  jour  desire,  we  have  appointed  Captain  George 
Jcrrj*  Osborne  to  command  the  marines  on  board  your  ship,  but  as  it  will 
be  a  considerable  time  before  there  is  occasion  to  raise  his  men,  we  have 
been  so  early  in  his  appointment  on  the  principle  of  his  being  useful  in 
doing  matters  relative  to  the  ship  (the  .'JmiTiVa)  until  that  time,  you  will 
please  to  observe  and  employ  tiim  occasionally  in  such  business  as  you  may 
think  proper." 

Joseph  Dennie  (editor  of  the  Portfolio),  in  his  biographical  sketch  of 
John  Barry  as  it  appeared  in  the  Portfolio  (Philadelphia),  July  13.  1813, 
wrote: 

"  Having  made  several  voyages  to  the  West  Indies  in  letters  of  marque 
iTSsels,  he  (Rarry)  was  afterward  ordered  to  take  command  of  a  74  gun 
ship  building  in  New  Hampshire." 

It  is  in  order  here  to  state  that,  owing  to  the  lack  of  funds  to  carry  on 
the  construction  and  to  complete  this  new  ship  of  74  guns,  with  the  consider- 
able time  required  for  its  construction,  Captain  Barry  was  appointed  to 
take  command  of  the  Alliance,  and  to  prepare  her  for  a  voyage,  to  carry 
our  envoys,  Colonel  Laurens  and  suite,  on  an  important  embassy  to  the 
French  court.  When  this  new  ship  of  74  guns  (the  America)  was  completed, 
at  a  much  later  period,  about  Nov.  5,  1782,  Congress  had  concluded  to  pre- 
sent her  to  the  King  of  France. 

Barry  safely  landed  his  passengers  on  the  Alliance  in  France,  and  Colonel 
Laurens  succeeded  in  securing  six  million  livres  (gold)  from  the  French 
King.  For  details  of  this  voyage  etc.,  see  pp.  23,  46,  47,  57  and  62,  of  my 
book.  "Commodore  John  Barry" — Meany  (Harpers). 

In  the  Journals  of  Congress  (on  file  at  the  Librarj*  of  Congress,  Wash- 
ington, D.  C),  June  23,  1781,  page  135.  the  following  appears: 

"A  committee  consisting  of  Mr.  Clynier,  Mr.  Sullivan,  Mr.  Mathews,  to 
whom  were  referred  two  letters  of  22d,  from  Robert  Morris,  delivered  in 
a  report;  whereupon:  Resolved,  That  Robert  Morris,  esquire,  be,  and  is 
hereby,  authorized  and  directed  to  take  measures  for  the  speedily  launch- 
ing and  equipping  for  sea  the  ship  America,  now  on  the  stock,s  at  Ports- 
mouth, New  Hampshire;  That  the  board  of  Admiraliy  be,  and  they  are 
hereby,  directed  to  assign  Mr.  Robert  Morris  the  pnKeeds  of  the  share  of 
the  United  States  in  the  prizes  taken  by  Captain  Barry,  to  enable  Mr. 
Morris  to  carry  into  execution  the  preceding  resolution;  That  Congress 
proceed  on  Tuesday  next  to  the  appointment  of  a  commander  to  the  said 
ship  America." 

On  Tuesday  June  26,  1781,  page  135,  appears:  "Congress  proceeded  to 
the  appointment  of  a  captain  to  the  command  of  the  ship  America;  and  the 
ballots  being  taken,  John  Paul  Jones,  esquire,  was  unanimously  elected." 

In  the  Journals  of  Congress,  Sept.  3,  1782:  "On  motion  of  Mr.  Osgood 
and  seconded  by  Mr.  Williamson — Whereas,  the  MagniHque,  a  seventy-four 
gun  ship,  belonging  to  the  fleet  of  His  Most  Christian  Majesty,  commanded 
by  the  Marquis  de  Vandreuil,  has  been  lately  lost  by  accident  in  the  harbour 
of  Boston,   Congress  are   desirous   of  testifying  on   this  occasion   to   his 
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Majesty,  the  sense  they  entertain  of  his  generous  exertions  on  behalf  of 
the  United  States:  Resolved,  that  the  agent  of  marine  be  and  is  hereby 
instructed  to  present  the  America,  a  seventy-four  gun  ship,  in  the  name  of 
the  United  States,  to  Chevalier  dc  la  Luzerne  for  the  services  of  His  Most 
Christian  Majesty." 

On  or  about  Nov.  5,  1782,  the  America  was  safely  launched  under  the 
supervision  of  the  gallant  John  Paul  Jones — who  from  June  26,  1781  (or 
shortly  afterward),  had  charge  of  her  construction  and  completion. 

A  few  days  after  the  America  was  floated  she  was  turned  over  to  the 
French  Admiral,  and  when  fully  equipped  for  sea,  she  sailed  for  France. 

It  is  stated  that,  after  two  or  three  years  in  the  French  service,  she  was 
condemned;  her  timbers  were  found  to  have  rotted,  owing,  it  is  said,  to  the 
unsuitable  or  to  the  unseasoned  wood  used  in  her  construction. 
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Prepared  by  Lieut. -Commakdmi  Ralph  Eaule,  U.  S.  Navy. 


SHtPS  OF  WAR.  BUDGETS  AND  PERSONNEL. 
ARGENTINE  REPUBLIC. 

VRRSELS  RUILDINO. 
Name.       Oleplttcement.    Where  llulldlDg.  Kemarka; 

Rlvsdavla 28.000      Fore  Rlrer  ShlpblMr  Co.         Launched  Au^.  SB,  1011. 


Moreno 28.0QO       New  York 


Sept.  2S,  mi. 


The  Argentine  Republic  Minister  of  Public  Works  has  signed  a  contract 
for  the  construction  of  a  drydock  at  Puerto  Belprano  capable  of  holding 
the  large  battiei-hips  now  being  constructed  in  the  United  States  for  gov- 
ernment of  Argentina.  The  cost  will  reach  $5,369,000,  and  the  work  is  to 
be  completed  in  thrci-  and  one-half  years,  meeting  the  rapidly  increasing 
demands  for  docking  facilities  for  naval  and  mercantile  vessels. — inter' 
national  Marine  Engineering. 

AUSTRIA. 

VESSELS  BUILDING. 
Name.        DlspU^sement.    Where  Building'.  Hemarka. 

BatVU*hip: 

BedAtaky U.OOO         Trieste.  Under  trial. 

Zrfnyl U.flOO  *'  Launched  AprlllS,  1910. 

BrKtaerKogFraoK  Ferdinand-  U.fiOO  "  Under  trlsL 

VirtbuiUultlfl SaOOO  •<  Launched  June  24,  ISll. 

T«iireUbof SO.OnO  "  Launched  Murofa  21,  lOB. 

VI JaOOO  "  Authorized. 

VII SO.0O0         Flume. 

The  "  Tegettiioff." — This  vessel  is  of  20,040  tons  displacement.  525  to 
495  feet  long  (authorities  differ  within  these  limits),  89  feet  beam,  having  a 
draft  of  26  feet.  Tier  main  armor  belt  is  15  feet  wide  and  11  inches  in 
thickness  at  the  central  part  on  water-line,  tapering  to  8  inches  above  and 
to  4  inches  at  ends.  The  barbettes  and  gun  hoods  are  of  li-inch  armor. 
The  armament  is  twelve  12-inch  guns  mounted  in  four  triple  gun  turrets, 
the  guns  of  No.  2  and  No.  3  turrets  firing  over  the  guns  of  Nos.  i  and  4 
respectively.  There  are  twenty-four  4-inch  guns  mounted  in  a  central 
battery  behind  armor.  There  are  four  submerged  torpedo-tubes.  Horse- 
power is  50,000.  to  give  a  speed  of  23  knots.  Parsons'  turbines  and  Yarrow 
boilers  are  fitted.    Bullivant  tor])ed(>-nets  are  provided. 

The  old  casemate  ship,  the  Te^etthoff,  was  renamed  the  Mars. 

Scouts. — The  three  scouts  of  the  building  program  are  of  the  Admiral 
Spaun  class  improved,  with  engines  of  25,000  horse-power  as  compared  with 
21,000,  and  designed  speed  at  27  knots.  They  will  mount  nine  ^7-inch  guns 
and  two  smaller.  The  six  destroyers,  which  are  also  to  be  budt  at  Hume, 
are  to  be  800-ton  vessels,  with  engines  of  17,000  horse-power,  and  estimated 
speed  of  32.5  knots.  The  twelve  sea-going  torpedo-boats  arc  to  travel  at 
38  knots. — Army  and  Navy  Gasettc. 
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PHofiRESs  IV  191 1. — The  wrecking  steamer  Hercules  was  completed  as  was 
also  a  siwcial  ship  for  submarines.  A  tloaling  dock  with  a  capacity  for 
2J.500  tons  was  completed. 

The  navy  is  devoting  attention  to  aviation  and  a  military-naval  aviation 
station  has  been  established  at  Pola.  Owing  to  the  war  between  Italy  and 
Turkey  the  Austrian  fleet  was  kept  fully  manned  during  latter  part  of  1911. 
— Marine  Rundschau. 

Submarines. — ^Tbe  submarines  are  of  Lake  type  and  will  be  fumiehed 
with  benzol  motors,  apd  this  fuel  will  be  superseded  by  petrol  in  future 
submarines. 

Floating  Crank. — A  floating  crane  provided  with  long  arm  to  serve  for 
raising  submarines  is  being  built  at  Pola  for  the  Austrian  Navy.  This 
crane  is  fitted  to  grapple  a  submarine  at  a  depth  of  50  meters,  and  raise  the 
boat  until  her  conning-tower  is  above  water  or  one  of  its  ends  arc  on  the 
surface. — Marine  Rundschau. 

PcRSONNFJ.  Chakces. — Thc  Austrian  Navy  contemplates  introducing  a 
new  rank  between  that  of  Korvettencapitan  (lieutenant-commander),  and 
Uinienschiffscapitan  (lieutenant),  and  the  new  rank  will  be  Kapitanleutnant 
which  corresponds  in  title  and  grade  with  the  same  rank  in  German  Navy 
nnd  is  thc  same  as  U.  S.  naval  rank  of  lieutenant,  but  hitherto  the  Austrian 
rank  of  battleship-lieutenant  wa&  regarded  as  ecpial  to  the  rank  of  Kapitan- 
leutnant (lieutenant  U.  S.  N'avy). — Marine  Rundschau. 

BRAZIL. 

M.  Geraes (2)     10^50    23,500  =  21     12  12-inch,  50  cal.    8.500 

22  4.7  inch. 

Rio  de  Janiero (1)     28.000  =22    14  12-inch.  50  cal.  lUQoo 

ao  6-inch,  12  12  pr. 

CHILI . 
VB8SBLS  eriLDING. 
Name.       Dfaplnoemeat.    Where  Bulldlof.  Remarks. 

BtUtltMhtpt. 

CiiDitltuoinn S7.600  Blswlck.  Laid  down  Nov.  ivn. 

Llbertad 27.600  Vlckera.  ••       "     Dec.  ]»11. 

Battleships.— These  are  to  be  625  feet  long,  to  carry  3500  tons  of  coal 
and  450  tons  of  oil  fuel. 

Thc  new  Chilian  naval  engineering  school  at  Talcahuano  is  to  be  co 
pifted  in  time  for  the  opening  of  the  school  year  in  March  of  this  year.  \t 
will  be  equipped  for  Joo  cadets,  but  only  150  are  to  be  admitted  for  the 
present. — Shipping,  Illustrated. 

FRANCE. 

VESSELS  DCTLDINO. 

Name.       Dlsplacenioot.    Whoro  Uulldlnp.  Ronurke. 

CourtMJt S8.W0  I^rieqt.  Ij«iinehed  8ept.*8. 

Jfffin  n&rt SJKK)  Drcst  "          ^iept.S^. 

Kranoe I&BOO  St.  NrmIit.  Building. 

Purls 21.100  LaSeyne.  •' 

l)r«tJiini« 26.000  Brcau  AutborUod. 

Provence S&,OnO  Ixirlent.  " 

Lorraiue flS;000  A  prlvkte  flrm. 

The    IQI.2    Program —This   contains   three  battleships— instead   of 
as  predicted,  one  replacing  thc  Liberia — to  be  placed  on  stocks  this  year ; 
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milding  of  ten  other  battleships  spread  over  five  years.  One  of 
the&e  battleships,  the  Lorratnc,  will  be  built  in  a  private  ship  yard,  and  if 
this  experiment  rs  successful  other  vessels  will  be  built  by  private  yards. 
The  law  provides  thai  in  January,  1920,  there  will  be  finished  28  battle- 
ships. 10  scout  cruisers,  52  destroyers,  lo  foreign  service  ships,  95  sub- 
marines, 4  mining  vessels,  and  various  auxiliaries.  Battleships  arc  to  be 
laid  down  as  follows;  three  in  1912,  two  in  1913,  two  in  1914,  four  in  1915, 
and  two  ui  1917. 

The  expenditure  authoriied  is  $28r,ooo,ooo  during^  eight  years  for  new 
constructions. 

DfpCKS. — The  French  naval  program  in  the  matter  of  docks  p^o^Hdes  for 
the  present  deficiency,  as  no  less  than  $24,000,000  are.  during  the  next  eight 
years,  to  be  devoted  to  the  construction  of  twelve  dr>cks,  capable  of  re- 
ceiving 2^,ooo-ton  ships.  These  docks — six  in  the  North  and  six  in  the 
South— will  confer  important  strategic  advantages  on  the  French  battle 
fleet,  enabling  it  to  transfer  its  activity  from  the  Mediterranean  to  the 
Atlantic  and  Channel  with  the  certainty  to  have  near  at  hand  adequately 
equipped  arsenals. 
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"  Jean  Bart, 


Length,  541   feet;  23,096  tons:  speed,  20  knots;  armament,  twelve  i2-inch. 
twcntj'-two  5.5-inch. 

— From  Brassey's  .'innua!. 

The  Lorient  dock  will  be  difficult  of  access,  and  that  of  Cherbourg  will 
be  exposed  to  bombardment  frnm  the  high  sea.  Itul  ibis  reproach  cannot  be 
applied  to  the  Brest,  Toulon  and  Bizerta  arsenals. — The  Xinal  and  Military 
Record. 

Comment  on  Procbam. — We  have  questioned  the  expediency  of  this  ex- 
penditure, but  many  have  criticised  the  program,  because  it  provides  almost 
exclusively  fur  battleships  of  the  Dreadnousht  class,  instead  of  fnllnwing 
the  lead  of  England  in  the  construction  of  battleship-cruisers.  M.  Dclcasse 
pointed  out  thnt  the  policy  of  France  was  to  concentrate  her  forces  in  the 
Mediterranean.  Consequently  she  required  powerful  units  in  which  speed 
wns  not  a  primary  consideration.  Flying  machines  were  expected,  in  a 
certain  measure,  to  replace  scouts  and  cruisers,  and  in  a  closed  sea  like  the 
Mediterranean  heaviJy  armored  battleships  had  a  great  advantage.  Having 
fallen  from  the  second  to  the  fourth  position  amongst  naval  powers. 
France  is  determined  not  to  drop  farther  in  the  rear.  Since  M.  Delcasse 
took  office  a  great  change  has  certainly  come  over  the  French  KaLvy. — The 
Engineer. 
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Quadruple  Turret? — The  four-gun  turret  may  make  its  first  appearance 
in  the  French  battleships  of  1913,  There  are  threp  schemes  under  con- 
sideration. One  provides  sixteen  12-inch  in  four  turrets;  the  second  for 
twelve  134-inch  in  three  turrets;  the  third  for  the  same  in  four  turrets. 
two  double  and  two  quadruple  turrets— (/inVfrf  Scnice  Magazine. 

^ATWE.&WM'S.—Brcta^nc .  Provence,  and  I.orrainr  will  he  23.500  tons  dis- 
placement. 541  feet  long  and  88.56  feet  beam.  The  armament  will  consist 
of  ten  13.3-inch  puns  in  five  turrets  in  the  longitudinal  axis  of  the  ship, 
twenty-four  6-inch  guns,  and  four  torpcdo-tuhes.  The  speed  will  he  20 
knots  with  28,000  horse-power.  The  complement  will  be  1000  men.— .V/(ifi«<? 
Rundschau. 


ULTRA-Vini-F.T  Rays  in  Submarines. — At  a  recent  meeting  of  the  Com- 
parative Pathology  Society  at  Paris.  M.  Daniel  Berthelot  brought  out  the 
fact  that  ultra-violet  rays  could  be  used  for  purifying  the  air  in  submarine 
boats.  Such  rays  are  produced  in  great  quantities  by  the  quartz  mercury 
vapor  lamp  and  their  sterilizing  power  is  now  well  known.  The  secret  of 
the  great  power  of  the  ultra-violet  rays  is  simple,  according  to  him,  for 
they  correspond  to  the  highest  temperatures  that  we  know.  In  fact  the 
temperature  of  the  mercury  vapor  lamp  which  produces  them  is  even  higher 
than  that  of  the  sun.  He  mentions  also  an  interesting  point,  that  is,  if  we 
expose  to  the  rays  a  mixture  of  carbonic  acid  gas  and  ammonia,  they  com- 
bine and  give  rise  to  formic  amide,  which  is  the  base  of  protoplasm  and 
living  matter. — ScientiHc  American. 

Abolitiow  op  Sale  of  Beer. — Because  of  the  inconvenience  caused  by  the 
sale  of  beer  by  the  general  mess  on  board  ship,  and  in  the  land  forces,  the 
Minister  has  decided  to  forbid  this  sale  hereafter.  The  decrease  in  the  gain 
which  resulted  for  the  general  mess  will  be  made  good  in  a  satisfactory 
manner  by  the  sale  of  tea.  of  milk,  and  of  warm  boissons  the  use  of 
which  has  been  rapidly  increasing  on  many  ships.  .  .  . 

This  order  goes  into  effect  nine  months  after  February  5,  T913. — Moniteur 
de  fa  Flotle, 
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Naval  OnnANiZATioN.— The  main  features  in  this  measure  adopted  by 
the  French  Senate  on  March  29.  IQ12,  follow: 
The  fleet  has  four  divisions: 

1.  The  battle  tlcet,  composed  of  28  battleships,  lO  scouts,  53  sea-goingf 
destroyers. 

2.  The  forcigm  service  fleet,  as  exigences  require. 

3.  Submarine  defence  fleet.  Kinety-four  submarines,  four  mine-carrying 
and  laying  vessels,  mine  sweepers,  and  torpedo  vessels  as  required. 

4.  Special  service  vessels.  Three  surveying  ships,  three  transports^ 
schoolsbips  and  coast-guard  vessels. 

Battlcsiiips  built  prior  to  igo6  will  be  scrapped  when  25  years  old,  those 
buih  later  when  20  years  old;  the  destroyers  and  submarines  when  17  years 
old.  Vessels  to  replace  these  will  be  built  so  as  to  be  ready  when  these  are 
retired.  Vessels  lost  by  wreck  will  be  replaced  by  vessels  started  as  soon  %» 
possible  thereafter. 

The  preparedness  of  divisions  follows: 

isi  division.    One-half  will  be  always  in  full  commission. 

3d  division.    All  will  I>c  ready  for  service. 

3d  division.    One-half  kept  ready. 

4th  division.  Will  be  fixed  by  Navy  Department  according  to  needs.— 
Moniteur  df  la  flotte. 
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GERMANY. 
VE8SEI.S  BCILDIX 

Oldenburir 3S.4O0  DanzJir  (Scbichau). 

Kaiser...     24.BO0  Kiel  i  Kaiserlloh©  W.). 

KrledrlcbderGrosAe..  24.500  Haraburf  iVutkitn}. 

Kiilierln 2«,6n0  Kiel  (Howaldl). 

KrtnlrAtbort 24.600  Danzig  (Sclilclmul. 

Prince  K«ffcnt  Lult- 

poid.    Gormanlii  Works. 

FrroU  K.    Kriedrlch 

Wllholm   ... .  Hamburg (Vnlkau). 

•'      WelsaenburfT..  Bremen  (Wo«r). 

"      S Wllbtjlmshavtfu. 

Armored  OrutBert. 

Ooetwn 22,800  H'b'rjf  (Blohm  and 

Serdiiu 26.000  '• 

K    ....  26,u00 

PmtecUd  CruUtr*. 

Breslan 4.600  StAttln{Vi]|kafi}. 

>Ca«deburg 4.600  Breistin  (Wcsen. 

Btrmlaund 4.600  Brvmen  (Weeor). 

Br&aU  Btnunburg  ...  4,600  Wtlheltnshaven. 

'•       Seoadler 4,600  (Jermania  Worki. 

Qeler 4.600   Howaldt. 


O. 


Komarks. 


0ader(roln8r  trlula. 
I^aunobuJ  Mar.  22.  1911. 

June  10.  IVll. 
Nov.  II.  IWl. 

April  27.  1»I2, 


Comple- 
llon  du«. 

1612 
1012 
1912 
1C13 

ivia 


Bulldlnr. 


Feb.  SI,  191S       1S18 

I«I4 
19U 
]»U 


Lauoobed  Mar. 28. 1011.  1C12 

Mar.  80. 1912.  lOI!! 

Authorised.  1V14 

launched  Maf  IfL  1011.  1B12 

May  13.  1011.  ll»IS 

Nov.  4.  1911.  1012 

Auk.  24,  1011.  iyi2 

nuildlDg.  lOlS 

lois 


The  proposed  new  German  naval  law  proposes  that  the  G«"man  Navy 
be  extended  from  58  to  61  l)iif  ships,  wilh  40  protected  cruisers  instead  of  38. 
Ihe  new  law  provides  for  a  battle  fleet  consisting  of  a  flagship  and  five 
squadrons  of  eight  battleships  each,  to  first-class  cruisers  and  30  protected 
cruisers.  The  fleet  for  service  in  foreip^n  waters  is  to  be  composed  of  10 
first-class  cruisers  and  10  protected  cruisers.  Three  active  sejuadmns  and 
one  reserve  squadron,  together  with  a  (lapship,  makinj;  in  all  3.^  battleships, 
are  to  lie  kept  constantly  in  commission  Two  extra  armed  cruisers  arc  to 
be  stationed  abroad— .S'A»7'/>i»^,  Illustrated. 

An  increase  in  the  personnel  of  the  German  Navy  is  demanded  because  of 
the  necessity  of  having  a  third  squadron  in  active  service  since  delays  in 
getting  the  reserves  into  action  would  leave  the  naval  strength  below  re- 
quirements. 

The  increase  in  the  navy  personnel  of  German  Navy  up  to  1920  requires 
an  annual  increase  of  75  officers  including  engineers,  surgeons  and  pay- 
masters and  rfoo  men.  This  increase  in  the  personnel  requires  additional 
expense  each  year:  ipi2,  about  $3750,000:  1913,  about  $7,000,000;  1914, 
about  $9.5oo.ocx).  Reaching  maximum  annually  in  1916  about  $11,750,000. — 
Marine  Rundschau. 

The  "Kaiser"  Class. — Dimensions  are:  length,  564.3  feet;  breadth, 
95.15  feet;  draft.  27.2  feet;  displacement.  24.500  tons;  speed  to  be  21  knots 
with  25,000  horse-power.  They  are  turbine  driven  and  the  first  of  Ger- 
many's big  ships  to  he  so. 

Armament  is  ten  !2~inch  and  fourteen  6-inch. 

The  Prince  Recent  Luitpold  will  be  the  first  to  be  armed  with  14-inch  guns. 

The  ballistics  of  the  German  12-inch  gun.  forming  the  main  battery  of 
the  Kaiser  class  are  said  to  be  superior  to  those  of  the  corresponding  wc.ipun, 
Mark  XI  and  XII.  The  life  of  the  new  gim  is  20  per  cent  to  25  per  cent 
shorter  than  that  of  the  28  cm.— ii-inch— gun  of  the  Nassatts,  and  has  been 
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cstimatt'd  at  a  maximum  of  ninety  rounds  fired  without  altering  the  ballistic 
properties.  The  weight  of  each  gun  position,  including  armor  protection 
of  the  turret,  is  about  550  tons,  so  that  the  weight  of  the  main  battery 
amounts  to  2750  tons  The  weight  of  the  projectile  is  given  at  JQO  kilos 
uncapped  and  434  kilos  with  cap.  It  does  not  therefore  differ  much  from 
the  weight  of  the  English  shell  of  equal  caliber,  and  is  somewhat  lighter 
than  the  corresponding  French  projectile. 

H  strikes  do  not  delay  their  completion  the  Kaiser  and  Prirdrich  dcr 
Grosse  will  be  ready  for  trials  in  the  course  of  this  summer,  thus  slightly 
reducing  the  average  time  ot  construction  of  the  previous  ships. — F.nginfi'r. 

The  German  battle-cruiser  /,  laid  down  in  1910,  was  launched  at  Ham- 
burg Saturday.  March  30,  from  the  yard  of  Blohm  &  Voss,  and  christened 
the  Seydlitz.  The  Scydlitc  is  the  fourth  vessel  of  her  class  in  the  (jerman 
Navy.  Her  length  is  said  to  be  558  feet,  beam  87  feet,  draft  26  feet,  and 
displacement  23.000  tons.  Her  engines  indicate  70.000  horse-power  and  the 
agenda  speed  is  28  knots. — Shipping,  Illustrated. 
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"  Kaiser  "  Class. 


"  MoLTKE." — The  corrected  official  speed  of  this  vessel  is  given  as  28.4 

knots. 

New  SiTBMAKiNE  Flotillas. — According  i6  reports  from  Kiel,  a  second 
submarine  flotilla  will  be  ready  for  service  next  autumn,  giving  a  total  of 
Iwenty-four  such  vessels  for  the  German  Navy.  As  at  least  another  flotilla 
is  under  construction,  and  a  fourth  projected,  it  is  evident  that  Germany 
is  now  determined  to  make  up  for  lost  time,  and  to  equip  herself  with  a 
numerous  Hect  of  these  undcr-water  torpedo  craft.  Jn  the  crMirsc  of  this 
year  the  submarine  detachment  will  number  516  men,  exclusive  of  officers, 
this  Bgurc  compri.sing  [82  seamen  and  3,i4  machinists.  The  training  these 
men  undergo  is  particularly  careful  and  practical.  At  the  submarine  school 
through  which  each  man  pas.ses  before  he  is  allowed  to  serve  in  the  flotilla 
there  is  a  full-size  model  of  the  interior  of  a  submarine,  with  every  engine 
and  appliance  in  place  just  as  in  the  boat  itself.  By  this  means  the  men 
become  perfectly  familiar  with  their  duties,  and  may  l>c  said  to  have  a  good 
working  knowledge  of  a  modern  submarine  before  ever  they  step  on  board. 
Special  attention  is  given  to  the  use  of  rescue  appliances,  the  men  being  in- 
structed as  to  their  duty  in  every  possible  contingency.  In  the  flotilla  itself 
realistic  experiments  in  the  locating  and  raising  of  a  stinkcn  submarine  are 


I 
■ 


Professional  Notes. 


757 


mstanfly  prartiscri  with  the  aid  of  thr  parent  ship  I'ulkan.  When  a  de- 
tachment of  heats  is  permanently  stationed  at  Wilhelmshavcn  or  Cuxhavcn, 
which  will  be  when  the  second  fiotilla  is  ready,  it  is  proposed  to  institute 
longer  and  more  arduous  cruises  than  have  yet  been  undertaken  fftr  the 
purpose  of  accustoming  the  crews  to  deep-sea  operations  under  conditions 
closely  resembling  those  of  war.  The  future  distribution  of  submarines 
when  four  Rotillas  are  available  will  probably  he  as  follows:  Two  flotillas 
a!  North  Sea  ports,  one  at  Kiel,  and  one  in  reser\'e,  but  ready  at  a  few  hours' 
notice  to  reinforce  either  the  Daltic  or  the  North  Sea  flotillas. — Navat  and 
Military  Record. 

ScBMARiXE  Makeuvf-RS. — The  maneuvers  of  these  vessels  are  Renerally 
kept  a  close  secret,  hut  we  learn  that  the  Kiel  flotilla  in  a  thick  fog  madf  a 
cruise  from  Kiel  to  Cuxhaven  where  they  arrived  in  fine  shape.  The  results 
of  this  first  maneuver  of  the  whole  flotilla  have  been  extremely  satisfactory 
according  to  all  reports.  The  German  Navy,  which  waited  such  a  long  time 
before  entering  into  the  construction  of  submarines,  appears  now  to  be  very 
sure  of  the  worth  of  those  she  possesses.  These,  thought  in  the  beginning 
as  arms  for  defence  solely,  have  now  become  powerful  factors  in  (he 
offence  The  building  of  those  now  under  way  is  being  pushed  so  actively 
that,  in  the  spring  of  iot2.  a  second  flotilla  will  be  ready  for  its  trials. 
This  flotilla  will  be  attached  to  the  North  Sea  fleet,  its  station  is  not  yet 
fixed. — La  I'ie  Maritime. 

German  Coaung  Achfevement. — TTie  Berlin  correspondent  of  The 
Times  states  that  the  Emperor  William  has  addressed  to  the  commander  of 
the  battleship  Helgoland  a  Cabinet  order  which  he  commands  to  be  read  on 
parade,  ajid  then  to  be  framed  and  glazed,  congratulating  the  commander 
and  the  crew  on  a  recent  coaling  achievement.  On  February  o  the  Heligo- 
land took  on  board  iioo  tons  of  coal  in  two  botirs.  and  achieved  a  maxi- 
mum of  671  tons,  and  an  average  of  550  tons  in  the  hour.  The  previous 
"record"  was  held  by  the  battleship  Posen.  which  took  on  hoard  900  tons 
of  coal  in  one  hour  45  minutes,  and  achieved  a  maximum  of  642  tons,  and 
an  average  of  514  .?9  tons  in  the  hour  on  July  i,  igit. — Xaz'al  and  Military 
fie  cord. 

In  March  the  Posen  took  an  average  of  602  tons  per  hour,  with  676  as  a 
maximum,  and  the  Ostfricsland  took  an  average  of  574  tons,  with  722  as  a 
maximum. 

Some  Naval  A ccipents, ^January  17.  I9ri.  Submarine  U-3  sank  in 
harbor  of  Kiel,  two  ofliccrs  and  one  man  drowned.  The  I'ulcon  was  in 
dock  at  the  time  and  reached  the  scene  12  hours  late. 

March,  191 1.  During  gimncry  practice,  the  destroyer  Dse  received  a  shell 
in  her  stern.  No  fatalities.  A  cask  of  gasolene  exploded  on  board  the 
battleship-cruiser  Yorck.  killing  three  and  wounding  two. 

April,  JQil.  The  torpedo-boat  St^i  collided  with  the  steamer  Hecla 
and  was  injured  so  lia<lly  that  she  was  out  of  service  for  over  a  month. 
Two  destroyers  collided,  both  suffering  great  injuries. 

August,  rpii.  During  practice  at  a  target,  towed  by  a  destroyer,  the 
target  was  struck  by  a  shell,  capsized,  and  dragged  down  three  men  with 
her.  Grave  defects  were  found  in  the  steam  piping  of  the  new  battleship 
Thiiringen,  which  had  to  be  towed  to  shipyard  for  long  repairs, 

September.  1911.  The  battleship  Hessen  rammed  the  Swedish  steamer 
Akersund  and  sunk  her. 

October,  loir.  The  same  battleship  was  rammed  by  the  Danish  steamer 
Areo  and  injured  badly. 

The  smnll  cruiser  Mi'tnchen  sank  a  launch  carrying  sailors,  drowning 
seven 

November.  1911.  A  6-inch  charge  exploded  on  board  the  battleship 
Thiirittgett:  five  men  seriously  wounded. 

A  torpedo-boat  S-i6^  was  rammed  by  a  Dutch  tug  and  injured  seriously. 
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March  25.  1912.  The  German  battleship  Ehass  collided  with  and  sank  the 
Swedish  coasting  steamer  Pollux  in  the  Skagerda  between  Norway  and 
Jutland  March  23.    The  crew  of  the  Pollux  was  rescued. 

GREAT  BRITAIN. 


VB8SBL8  BFILDINQ. 
Kame.       DUpliuiciDent.    Where  Balldlng. 
BoirieaAipi. 
Conqueror. S2J(I0 


Tbuiidarer. 


SMOO 


Aiax ^ 

AurUclou* SI.MXI 

Centurion M.6aO 

Klnir  Opofffe  V 18.800 

CenturitMi S8.0U0 

QaecnMarjr S8,8M 

Bentiow 

Delhi 

Iron  Duke 

Murlboroufrh 

Armortd  Cmitert. 

PrlDceu  Koyai ta,Seo 

AuBtralia IWOO 

Newi^ealand JB^flOO 

Queen  Mary ..•    t8,8C0 

TiRpr 28,000 

CruiMTa. 

Amphton 8,400 

Southampton  ..■ MOO 

Dublin ft.400 

Sydney ft.iOO 

Chatham fi.MO 

MeltMume 6.400 

1 B,TOO 

S. * B,*™ 

«. 4.700 


Beard  more. 

London  (Thames  Iron 

WorkBt. 
Scotu  (Greenock). 
Cnmmell,  l^lrd  ft  Co. 
Devon  port. 
PortBmoath. 

Deronport. 
Beardmore. 

Vickert. 

Portsmouth. 

Devonport, 


Vioken. 
Brown  A  Co. 
FDtrfleld. 
Palmer  (Jarrow). 
Brown  &  Co. 

Pembroke, 
liruwn  &  Co. 
Beardmore. 

Loodun  A  Olaa^w  Co. 

Chatham. 

CammoU.  L«lrd  A  Co. 


Remark!. 

Uunohed  May  1.1911. 

Cnder  trial. 

Launched  HarcliSl,  1B12. 
BnUdlnR. 

Launched  Nov.  IH.  ]911. 
Oct.  9,  I01L 
Building'. 

Launched  MarchiSO,  IftlS. 
Ordered. 


Launched  Apr.Stt.  IMl. 
••  Oct.  Sft.  Iflll. 

July  1.  ion. 
Launched  March  30, 1912. 
Buildintr- 

Launched  Deo.  4, 1911. 

BuUdlny. 

Launched  April  80, 191S. 

Bulldlnff. 

launched  Nov.  9.  ]91l. 

HulldlDf. 


The  Navy  Estim ates.— The  navy  estimates  provide  for  an  expenditure) 
during  the  year  ending  with  March,  191.1,  of  S2i3.8r4,i90,  and  for  the  layin( 
down  of  four  large  armored  ships,  eight  light  armored  cruisers,  twenty, 
destroyers,  together  with  a  numher  of  submarines  and  subsidiary  craft.  Ini 
the  case  of  the  four  large  armored  ships  to  be  laid  down  comparatively  little 
process  will  he  made  They  will  not  he  commenced  until  an  advanced  date 
m  the  year,  so  that  the  expenditure  on  them  in  the  year's  estimates  will  be 
small.    Twenty  destroyers  arc  to  be  commenced  at  once. 

A  special  feature  of  the  new  program  is  the  eight  "  light  armored 
cruisers."  This,  we  understand,  is  to  be  an  entirely  new  class.  The  first 
desideratum  in  the  new  vessels  will  be  speed,  in  order  that  they  may  serve  as 
"eyes"  to  squadrons  of  battle-cruisers  capable  of  maintaining  a  fleet  speed 
of  28  knots.  Obviously  the  new  vessels  must  live  in  the  same  heavy  seas 
and  excel  this  speed.  They  will  be  armored  50  as  to  be  indifferent  to  attack' 
by  destroyers;  m  other  words,  to  live  through  such  contact  as  requires  the 
piercing  of  the  fringe  of  the  screen  of  an  enemy's  fleet,  in  order  to  ascertain 
the  strength  of  the  screen  itself.  The  armament  will  be  a  tertiary  con- 
sideration, as  their  firing  will  be  purely  defensive,  and  confined  to  such 
actions  as  arc  necessary  to  gel  and  deliver  information  to  the  heavier  fight- 
ing ships  of  their  fleet. 


Professional  Notes. 


759 


The  twenty  destroyers  will  be  ordered  before  March  is  ended,  and  the 
ibmarincs  later  in  the  year.  Among  the  new  auxiliaries  provided  for  arc 
»cvcral  vessels  for  conveying  oil  fuel  to  the  fleet:  throughout  the  estimates 
there  are  various  suggestions  of  the  extension  of  the  use  of  this  fuel.  Thus 
on  oil  storage  $630,500  is  being  spent  at  Cbathani,  $.^7,345  at  Haulbowline, 
$121,250  at  Ilong  Kong,  $58^,000  at  the  Huniber,  $213,400  at  Invergordon  on 
the  Cromarty  Firlh.  $64,505  at  Pembroke.  $121,500  at  Portland,  anrl  8:222,500 
at  Purtsmoulh;  in  some  cases,  as  in  the  last  two  casc*>,  the  works  in  proKrcss 
arc  in  addition  to  existing  provision.  In  all  these  cases  substantial  con- 
tributions are  made  under  the  estimates  for  progress  with  this  work  during 
the  next  year. 

The  total  for  new  ship  construction  is  $68,041,5^6. — Engineering. 

On  April  I,  19^2,  there  are  under  construction:  10  battleships,  6  baltle- 
cmisers  (including  one  each  for  the  Commonwealth  of  Australia  and  the 
Dominion  of  New  Zealand),  K  second-class  protected  cruisers  (including 
2  for  the  C')mmonwealtb  of  Australia).  2  unarmored  cruisers,  31  torpedo- 
boat  destroyers.  15  submarines  (including  2  for  the  Commonwealth  of  Aus- 
tralia), 2  river  gunboats. — The  Engitteer. 

Drv  D<xks. — The  docking  accommodation  available  for  the  fleet,  actual 
and  prospective,  is  not  unsatisfactory.  Indeed,  I  may  say  I  was  very  agree- 
ably surprised  by  an  mquiry  1  undertook  into  it.  VVc  possess  at  the  present 
lime  nine  docks  which  can  take  luviticibles.  Lord  Nehoius.  and  all  earlier 
ships;  and  five  of  these  arc  suitable  for  our  latest  battleships.  In  a  few 
months  there  will  be  two  Hoating  docks  capable  of  taking  the  largest  size 
of  ships  which  exist  at  present,  and  these  two  floating  docks  will  be  put. 
one  in  the  Medway  and  the  other  ultimately  at  Portsmouth.  Early  next 
year  there  will  be  a  new  dock  rtady  at  Portsmouth,  another  also  of  the 
largest  size  will  be  ready  in  January.  1914.  Tn  IQ16  the  three  docks  and  the 
lock  at  Rosylh— four  in  all — will  be  available.  Meanwhile,  there  are  five 
private  docks  we  have  in  view  to  duck  the  largest  vessel,  and  two  others 
DOW  in  course  of  construction.  In  addition  to  the  above,  there  are  four 
others  which  will  take  in  vessels  of  the  Inzincible  class.  That  is,  in  the 
opinion  of  the  .Admiralty,  sufficient  provision  for  our  needs  at  the  present 
time.  It  is  suggested  that  pending  the  completion  of  the  docks  at  Rosjih, 
one  of  our  floating  docks  when  ready  should  be  towed  to  Cromarty  and 
used  there  as  a  subsidiao'  base  with  floating  workshops.  Further  provision 
for  docks  will  be  necessary  in  1916  or  before  1920,  for  we  have  to  look  four 
years  ahead  in  regard  to  docks.  But  there  is  no  cause  for  anxiety  or  com- 
plaint in  the  immediate  future. — The  Engimer. 

The  '*  Aj ax. "—Length.  555  feet;  beam,  Sq-S  f^et ;  draft,  27.5  feet.  She 
carries  ten  13.5-inch  guns,  sixteen  4.7-inch,  and  has  three  submarine  tubes. 
The  main  battery  is  located  in  five  turrets  on  the  center  line.  Tiie  armored 
deck  is  2.R  inches,  and  the  belt  is  12.2  inches,  extending  for  two-thirds  of 
her  length.  The  two  lower  strakes  are  12  inches,  the  one  above  that  is  9 
inches,  and  at»rtve  that  is  8  inches.  Forward  and  aft  of  this  tapering  armor 
extends  to  bow  and  stern.  Has  Parsons'  turbines  fitted  to  run  four  screws. 
Tn'al  speed  to  be  21  knots  with  31,000  horse-power. — Moniteur  de  la  h'htte 
and  Nazal  and  Military  Record. 

The  Queen  Mary  is  a  sister  ship  of  the  Lion,  described  on  page  321  of 
No.  141.    She  is  expected  to  develop  75.000  horsc-p«)wer  and  30  knots  speed. 

The  battle-cruiser  Tiger,  to  be  laid  down  this  year,  is  designed  for  87.000 
hor^e-powcr,  30  knots  speed,  and  will  be  700  feet  long  and  90  feet  beam. 

Steam  Tri.m^  of  H.  M,  S.  "Thunderer." — The  battleship  Thunderer 
has  successfully  passed  all  her  steam  trials,  and  will  return  to  the  Thames 
to  be  completed  for  commission.    This  vessel  was  built  by  the  Thames  Iron 
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Works  &  Shiphiiilclinf;^  Co.,  the  first  kcel-platc  having  been  laid  o; 
igio,  and  the  vessel  launched  on  Febniary  i.  191 1.  The  date  for  completion 
is  May  next.  ITie  Thunderer  is  a  battleship  with  a  displacement  tonnage 
of  ^2,500  tons,  the  length  IxMng  545  feet  and  the  beam  88' j  feet.  She  is 
armed  with  tt-n  ij.5-inch  and  twenty-four  4-inch  gims,  the  gun  positions 
being  protected  by  lo-inch  armor  The  main  broadside  belt  is  12  inches 
thick,  tapering  forward  and  aft  to  4  inches,  while  the  upper  nart  on  the 
broadside  is  protected  with  9-inch  armor.  Tlie  boilers  are  of  the  Babcock. 
and  Wilcox  type,  and  the  turbines  of  the  Parsons'  design. 

The  first  official  trial  consisted  of  a  thirty  hours  run  at  about  70  per  cent 
of  the  full  designed  power.  During  part  of  the  time,  as  is  usual  with  such 
ships,  the  engines  worked  with  open  and  closed  exhaust,  separate  results 
being  taken  in  connection  with  the  design  of  machinery  for  future  ships. 
The  mean  result  of  the  thirty  hours  run  was  that  the  machinery  developed 
18.927  shaft  horse-power,  while  the  average  revolutions  were  265  per 
minute.  Six  runs  were  made  on  the  measured  mile  at  Polpcrro,  when,  with 
a  mean  of  17,787  shaft  horse-power,  a  speed  of  18.8  knots  was  realized. 

Throughout  the  eight  hours  trial  at  full  power  the  engines  ran  at  an 
average  of  299  revolutions  per  minute,  the  mean  power  developed  being 
27416  shaft  horse-power,  while  the  coal  consumption  was  178  pound  per 
shaft  horse-power  per  hour.  On  this  run  also  the  ship  made  six  runs  over 
the  measured  mile,  the  mean  results  being:  revolutions,  300;  shaft  horse- 
power, 27,426;  and  speed.  20.8  knots.  The  machinery  throughout  worked 
.satisfactorily. — Engineering. 

Gux  Trials  of  "Thunderer." — The  battleship  Thunderer  left  Spithead 
on  March  14  for  her  (^n  trials;  she  returned  in  the  evening,  and  reported 
that  the  trials  were  satisfactory.  Her  guns  were  fired  first  in  pairs,  gradually 
increasing  the  number  of  simultaneous  discharges  until  the  whole  broadside 
was  fired,  first  with  half  charges  and  then  with  full  charges.  The  trials,  it 
is  understood,  proved  satisfactory,  the  structure  of  the  vessel  developing 
no  weakness; — United  Service  Casette. 
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RoLUNO  OF  Battijiships. — The  Monarch  and  Orion  have  had  their  bilge 
keels  removed  and  replaced  by  larger  ones  in  the  endeavor  to  counteract 
their  excessive  rolling  at  sea.  The  Orion  will  also  carry  out  tests  with  a 
number  of  diflfcrent  forms  of  propellers. — United  Sennce  Casette. 

"  Lions."  Altehatiovs. — The  changes  affecting  the  fire-control,  secondary 
armament,  conning-tower,  masts  and  bridge  fittings  of  the  battle-cruiser 
Lion  are  considered  Hkely  to  have  a  far-reaching  effect  on  the  designs  ofj 
future  Drradnou^hls, 

Taking  the  fittings  in  the  order  named,  the  change  in  the  position  of  the 
principal  range-control  instruments  from  the  lofty  and  cxpf-tsed  platform 
built  around  the  head  of  the  tripod  mast  to  the  conning-tower.  which  is  to 
be  enlarged  and  raised  to  accommodate  them,  is  of  extreme  importance,  as 
it  eliminates  the  risk  to  which  these  important  instruments  would  be  exposed 
either  by  the  destruction  of  the  supporting  platform  itself  or  the  cutting  of 
its  electrical  communications  by  shell  fire:  consequently  the  fighting  effi- 
ciency of  the  Lion  and  her  sister  vessels  will  he  increased  by  (he  armor  pro- 
tection afforded  to  the  instruments,  and  the  superiority  thereby  gained  will 
be  further  enhanced  by  the  fact  that  additt<mal  sets  of  range-finding  and 
control  instruments  are  provided,  also  behind  armor. 

The  placing  of  the  principal  sets  of  instruments  at  a  lower  level  may  at 
extreme  ranges  militate  to  some  extent  against  the  accurate  markings  of 
shots,  other  than  direct  hits,  hut  this  will  be  provided  for  by  a  platform  on 
the  new  ma^t  for  (he  accommodation  of  a  small  "spotting"  staff.  This 
change  in  the  position  nf  the  principal  ranging  instruments  from  an  exposed 
to  a  protected  position  has  been  anticipated  in  the  fieet.  where  it  is  welcomed 
as  a  distinct  gain  in  efficiency. 


Professional  Notes. 


761 


Anorfier  important  change  in  connection  with  the  Lion's  armament  15  the 
■eonversion  from  open  unprotected  battery  positions  to  enclosed  protected 
Cucniatcs  for  the  4-mch  anli-torpcdo  guns,  the  Lion  being  tlie  first  battle- 
cruiser  in  which  casemates  for  these  guns  are  being  fitted,  thus  affording 
thrm  thai  protection  which  naval  opinion  has  called  for.  This  change,  to- 
gether with  the  alteration  to  the  conning-iower,  has  necessitated  a  remodel- 
ing of  the  fore  superstructure  and  the  bridge,  the  effect  of  which  will  he 
an  all-round  gain  in  efficiency  as  effecting  the  4-inch  armament,  searchlight 
^and  navigating  equipment. 

To  reduce  the  ill  effects  of  the  highly  h<^tcd  escaping  gases  from  the 
inels.  it  has  been  decided  to  considerably  increase  tlicir  height,  and  this, 
^h  a  change  in  their  shape  and  position,  will,  it  is  thought,  sectire  the 
iired  result. 

Similar  alterations  wilt,  it  is  understood,  be  worked  into  the  Orion  class 
Imost  immediately.  ai)d  in  earlier  Drfadnonght  groups  as  opfK^rt unities 
:cur.  and  will  also  form  part  of  the  equipment  of  the  King  Gorge  K  class. — 
ratai  and  Military  Record. 
This  vessel  was  to  have  been  commissioned  last  November,  but  will  not 
in  the  fleet  till  end  of  May. 

Defects  in  "  Lion." — For  some  unintelligible  reason  the  fire-control  mast 

in   these  ships  is  perched  as  near  the   forward  funnel  as  possible.     The 

ilume  of  hot  gases  makes  the  tire-control  platform  untenable.    It  is,  ihere- 

►rc,  bcmg  removed  from  the  mast-head  to  the  conning-tower.     The  mure 

rvatcd  the  control  the  greater  the  hitting  powers  at  any  range  over  four 

liles.     By  lowering  the  control  station  to  half  its  original  altitude  in  the 

the  spotting  capacity  upon  which  effective  marksmanship  depends  at 

igc  is  minimized  greatly.    This  is  very  foolish  in  a  type  of  ship  de- 

originally  for  long  range  hghling.  with  the  greatest  speed  and  the 

iviest  guns  to  enable  her  to  choose  her  own  tactical  position,    it  should 

have  been  difficult  to  find  a  solution  to  this  original  error  of  design 

rithout  such  a  serious  sacrifice  of  aggressive  precision. — Shipping.  lUus- 

ted. 

Tlie  above  alterations  have  been  necessitated  by  the  heat  from  the  foremost 
funnel  having  been  found  so  great  in  the  course  of  the  official  steam  trials 
that  when  all  the  boilers  were  in  use  it  twisted  some  of  the  fittings  on  the 
navigating  bridge,  warped  the  woodwork,  and  generally  made  the  conditions 
unbearable  for  those  on  duty  there.  It  was  also  found  that  the  heat  from 
the  funnel  seriously  affected  the  ship's  compasses  and  other  delicate  iij- 
strumcnts  on  the  bridge  and  in  the  fire-control  platform  which  forms  part 
of  the  tripod  mast  The  positions  of  the  masts  will  be  reversed,  and  the 
foremost  of  the  three  funnels  will  t)e  shifted  further  aft. 

Second-Ciass  Crcisers. — There  arc  fifteen  of  this  class  now  under  con- 
struclinn  or  completed  since  1909.  The  length  is  4,'jo  feet  in  all,  but  the 
bcim  has  increased  from  47  feet  to  49.5  feet,  draft  from  15.25  to  15  feel  to 
ifH!hes,  the  displacement  rising  from  4S00  to  5440  tons.  The  average  speed 
has  been  26  knots.  They  are  twin-screw  turbine  vessels,  with  I.  H.  P.  of 
27.000  to  25.000.  Each  shaft  has  independent  units  for  the  complete  range 
of  steam  expansion,  from  boiler  pressure  to  condenser  vacuum.  There  is  an 
'-"'-t:!se  wheel  at  each  high  pressure  end. 

mvnent  is  eight  6-inch  guns.     Two  sulmicrged  torpedo-tubes.     Tlicir 
:^-    capacity  gives  a  large  radius  of  action. — Enginfrring. 

H.  M.  S.  Attack,  one  of  the  special  destroyers  with  superheaters,  built 
'I'e  British  Admiralty  by  Messrs.  Yarrow,  of  Glasgow,  had  a  very  suc- 
lil  official  full-speed  trial  on  Saturday.  March  30,  on  the  Skelmorlie 
Cc'-p- water-measured  mile  at  the  mouth  of  the  Oyde.  attaining  a  mean 
speed  during  a  continuous  run  of  eight  hours  of  30.6  knots,  thus  exceed- 
ing the  contract  speed  of  28  knots  by  x6  knots. 
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The  vcMcl  is  240  feet  long  by  25  feet  7  inches  beam,  propelled  by  Brown- 
Curtis  turbines  drtviog  twin  screws,  steam  being  supplied  by  three  Varrowr 
water-tubtf  boilers  fitted  with  llic  rtrm's  most  recent  superheating  and  feed- 
heating  devices. 

New  Bbjtish  Di;srKi>YERS. — The  twenty  ocran-going  destroyers  for  which 
lenders  have  been  invited  will  be  01  an  improved  design,  the  principal 
characteristics  of  which  will  be  increased  sea-keeping  qualities,  combined 
with  a  superior  armament,  both  gun  and  torpedo,  the  power  of  the  latter 
being  doubled.  Compared  with  their  immediate  predecessors,  the  Acorn 
and  Acheron  c\^s»cs,  there  will  be  an  increase  of  nearly  50  per  cent  in  dis- 
placement, viz.,  from  780  to  1100  tons;  an  increase  in  dimensions  from 
240  X  2S!''j  to  265  X  27  feet;  in  armament  from  two  4  inch  and  two  u- 
|N)under  guns  to  three  4-inch,  while  two  new  design  double  21-inch  tubes  are 
to  take  the  place  of  the  two  single  3i-inch  now  mounted,  thus  giving  an  in- 
crease of  100  per  cent  effective  torpedo  pi:iwer. 

The  improvement  in  torpedo  armament  is  considered  of  great  importance, 
inasmuch  as  it  will  not  only  double  the  strikm^  power  of  each  unit,  but 
will  also  relieve  the  strain  on  the  storage  capacity  of  the  depot  ships  10  a 
corresponding  degree. 

In  speed  and  fuel  capacity  the  new  vessels  will  also  be  superior  to  their 
immediate  predecessors.— A'oz'u/  and  MiHiary  Record. 

Size  OF  Slumabixes, — The  orders  for  still  larger  submarines  indicate  that 
there  is  continued  advance  in  this  connection.  Indeed,  now  that  it  seems 
certain  that  the  submarine  carrying  one  or  more  guns  in  addition  to  an 
armament  of  torpedoes  has  come  to  stay,  there  is  a  possibility  that  Ixrfore 
long  the  pttwers  may  cease  to  build  destroyers  and  torpedo-boats  and  con- 
centrate their  energy  entirely  on  under-water  craft.  1  he  idea  of  the  sub- 
marine as  a  daylight  destroyer  has  t>ecn  accepted  for  some  time,  and 
surface  torpedo  craft  have  therefore  come  to  be  mainly  associated  with 
night  attack  jind  defence.  But  if.  besides  being  armed  with  guns,  the  sub- 
marine can  be  equipped  with  the  high  speed  and  radius  of  action  of  the 
destroyer  it  may  develop  into  a  vessel  fr.r  night  use  also,  rcjilacing  the 
destroyer  in  that  sphere  of  work  as  it  has  already  done  for  operations  by 
day.  At  present,  however,  it  is  scarcely  equal  to  an  ocean-going  destroyer 
in  point  of  size,  and  considerable  progress  must  still  he  made  before  it  can 
be  an  efficient  substitute  for  the  latter  in  the  manner  referred  to.  During 
the  last  five  years  or  so  the  development  of  British  submarmc  construction 
h;is  been  very  rapid.  The  numerous  boats  of  the  "C"  class,  the  con- 
struction of  which  made  our  relative  position  as  regards  submarines  un- 
rivalled in  the  world,  were  followed  by  the  eight  vessels  of  the  "  D"  class, 
which  were  not  only  larger  and  better  sea-going  bf>ats.  but  in  which  wire- 
less was  introduced,  and  also  guns  for  o^ensive  use.  Next  there  were 
begun  last  year  the  six  boats  of  the  "£"  class,  which  showed  an  all-round 
advance  on  those  of  the  "  D  "  type,  and  now  that  the  time  has  come  for  the 
1911-12  boats  to  be  ordered,  two  have  been  allotted  lo  Chatham  as  usual, 
three  to  Vickers.  and  one  is  to  be  of  a  novel  t>pe  to  tie  built  by  the  Scotts' 
Company,  of  Greenock  The  design  of  the  last-named  is  on  the  plan  of  the 
Italian  constructor  Laurenti.  which  is  understiwd  to  include  impnivemcnts 
in  the  design  and  shape  of  the  vessel. — 7  he  Army  and  Nary  Gazcttf,  Keb.  10, 

TiiR£E  SumiAKiNE  TE.NUERS.—The  submarine  tender  .-It/jMiarir  and  her 
sister  the  Ahcto,  were  both  constructed  by  Cammctt,  I-aird  ik  Co.,  Limitcdi 
of  Birkenhead  They  are  of  935  tons  displacement,  with  a  horse-power  of 
1400.    The  designed  speed  is  14  knots. — Engmtcr. 

They  are  fitted  with  reciprocating  engines  of  1400  horse-power,  which 
gives  them  a  speed  of  14  knots.  Internally,  she  has  large  accommodation 
for  storing  torpedoes,  and  workshops  for  carrying  out  repairs.  The 
shecrlcgs  fitted  aft— of  about  5  ton*  capacity— are  to  i^nablc  lori>edocs  to 
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l)c  lifted  out  of  the  water,  an<l.  on  occasion,  weights  out  of  the  submarine 
beats  in  connection  with  repairs  at  sea. — Engineering. 

The  submarine  is  in  no  way  so  self-supporting  as  a  hig  ship.  Like  the 
<lcstroycr,  her  efficiency  depends  almost,  if  not  entirely,  upon  a  suitable 
mother  ship,  which  carries  the  necessary  stores  and  spares.  Up  till  now  old 
gunboats  or  cruisers  have  been  utilized  for  this  purpose,  but  such  vessels 
are  obviously  makeshifts,  and  in  no  way  to  be  compared  with  craft  specially 
designed  for  the  purpose  for  which  it  is  intended  to  use  them. 

The  Adamant  and  Aiecto.  which  are  replete  with  all  the  latest  require- 
ments for  the  particular  service  they  were  designed  for,  are  intended  to 
replace  two  of  the  old  warships  now  extemporized  for  depot  work.  Both 
vessels  arc  to  have  shcerlegs  and  a  tripod  at  the  stern  for  towing  disabled 
submarines. 

From  the  Carlsdyke  yard  of  Scott's  Shipbuilding  &  Engineering  Co., 
Greenock,  there  was  launched  on  April  29  the  submarine  depot  ship  Moid- 
stone,  which,  like  the  two  foregoing,  has  been  designed  to  be  a  "mother 
ship"  for  supplying  the  needs  of  submarines  during  the  course  of  long 
voyages.  She  is  a  vessel  of  j6oo  tons  at  load  draft,  and  will  have  propelling 
machinery  of  2800  indicated  horse-power.  She  is  to  carry  stores  for  a 
submarine  fleet,  and,  while  not  intended  to  undertake  long  voyages,  she  will 
he  able  probably,  with  coaling  help  from  a  fleet  at  sea,  to  obtain  a  very 
considerable  radius  of  actirm. 

All  the  emergency  gear  which  has  stood  the  test  of  practical  everj'day  use 
in  the  old  submarine  tenders  will  be  embodied  in  this  new  "mother  ship." 
Elaborate  workrooms,  with  powerful  electric  plant,  will  be  a  feature  of 
the  vessel,  and  all  well-approved  means  of  tackling  and  lifting  submarine 
craft — strong  hawsers  and  jacks  from  the  side  of  the  vessel — will  be 
provided. — Engineer. 

The  Salving  of  thk  Sl-umarine  Boat  "  A3." — The  damage  caused  by  the 
collision  of  the  submarine  b<iat  Aj  and  the  gunboat  Hazard  n^s  been  proved 
to  be  very  serious.  One  of  the  rudders  of  the  Hazard  has  been  found 
jammed  into  the  conning-towcr  of  the  submarine  boat,  and  the  injury  to 
the  propeller  discU)5ed  when  the  gunboat  was  docked  gives  rise  to  the 
belief  that  it  acted  as  a  knife  to  rip  the  upper  shell-plates  of  the  submarine 
boat.  These  facts,  which  are  supported  by  divers'  observations,  make  it 
quite  certain  that  no  air-helmets  or  other  appliances  on  board  cnuld  have 
obviated  the  loss  of  life.  Moreover,  they  raise  doubt  as  to  the  advantage  of 
attempting  to  salve  the  vessel. — Engineering 

The  ill-fated  A3  is  one  of  the  earlier  types  of  submarines  built  for  the 
British  Navy,  and  is  now  practically  obsolete  for  all  purposes  except  that  of 
coast  and  harbor  defence.  She  was  launched  in  1903,  and  has  a  displace- 
ment of  204  tons  with  an  indicated  horse  power  of  no  submerged  and  450 
on  the  surface,  her  speed  being  seven  knots  below  and  twelve  above. — 
Page's  Weekly. 

Hospital  Ship. — British  Admiralty  design  contemplates  a  vessel  of  5000 
tons  displacement,  steam  turbines,  and  burn  oil.  She  will  be  a  sea-going 
hospital  with  operating  rooms,  laboratories,  and  dispenSary.  There  will 
be  various  wards.  An  elaborate  communication  telephone  system  is  pro- 
vided. The  designing  is  under  direction  of  Sir  James  Porter,  the  medical 
director  general  of  the  navy.  It  is  the  first  ship  ever  built  in  the  world  for 
solely  hospital  purposes.    Cost  will  be  $707,500. 

Naval  Coaling. — During  the  recent  cnmbtncd  cniise  of  the  second 
division  of  the  home  fleet  and  the  .\tlantic  fleet,  ships  coaled  from  colliers  at 
Arosa  Bay,  with  the  following  results: 
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Toofl.  Avermgo  per  hour. 

Colossus   829  355.3 

Hercules 875  328.2 

Britannia    558  3i8-9 

Agamemnon    616  284.3 

Coaling  at  Portland  from  lighters,  the  battleship  S'cptune.  flagship  of 
Admiral  Sir  G.  A  Callaghan,  took  on  hoard  750  tons  in  i  hour  30  minutes 
actual  time  from  the  moment  the  first  coal  was  shovelled  into  bags  in  the 
lighters  until  the  last  hatch  of  hags  was  dropped  on  the  deck.  Tlie  coaling 
party  went  on  board  the  lighters  at  10.57  a.  m,,  and  at  12.40  p.  m.  they  had 
returned  on  board  the  NcptMU. 

Four  lighters  were  used,  two  being  fitted  with  Temperley  transporters 
and  two  with  ordinary  gear. 

Admiral  Callaghan  ha.<;  addressed  a  genera!  message  to  the  crew  of  the 
Neptune  congratulating  them  upon  their  smart  performance  in  beating  the 
world's  record  in  coaling  from  lighters. — Naval  and  Military  Record. 

Good  Coai-int.  Undek  Am'EBSE  Conditioxs. — On  the  return  to  Portland  of 
the  second  division  of  the  home  fleet  from  Torhay  preparations  were  made 
to  complete  the  ships  with  coal  from  the  dockyard  stock.  The  coal  was 
transferred  to  the  ships  by  lighters,  except  in  the  case  of  the  Falmouth  and 
Bristol,  which  proceeded  alongside  the  coaiing  jetty.  The  averages  were 
good  when  the  conditions  of  coalinj?  are  considered.  A  gale  was  accom- 
panied by  heavy  seas,  and  the  coal  lighters  were  continually  washed  down. 
Results: 

ToDi  received.     Avorage  per  hour. 

Indomitable    1,250  269.5 

Hrtstol    500  210.6 

Falmouth 300  209.7 

Colossus 980  '^^-S 

Warrior    750  i6g.S 

Hercules   800  168.8 

Lord  Nelson 8S0  r40.5 

.■\chillcs   900  120.2 

Britannia 630  78.5 

On  arrival  at  Gibraltar  we  coaled  to  maximum  stowage,  in  a  gale  and 
deluge  of  rain.  Some  good  results  were  obtained,  the  Triumph  creating  a 
third  record  in  succession,  this  time  having  made  the  highest  known  average 
for  coaling  alongside  at  Gibraltar.    Following  are  the  results: 

at,in  Amount  tAken  In.  Av«rBtfe. 

^^^^'  Ton*.  Tons. 

Triumph    700  344.26 

Swiftsure 8go  290.2 

Kxmouth  950  I93'2 

Duncan 905  193 

Russell k. 1.017  150.6 

ComwalHs    840  148.23 

—The  Natal  and  Military  Reco 

CoMMiPSiosiNr.  OF  Warr.^nt  OrptrcRS. — A  real  avenue  from  the  mcsj- 
deck  to  the  quarter-deck  is  now  to  be  formed.  As  the  First  Lord  of  the 
Admiralty  has  announced,  the  Board  will  select  from  among  the  younger 
warrant  officers  from  25  to  30  annually  for  advancement  to  (he  rank  of 
commissioned  warrant  officer,  and  these  selected  officers,  the  In-st  possible 
representatives  of  the  lower  deck,  will  !»r  eligible  for  further  promotion 
to  the  ranks  of  lieutenant  and  commander.  This  important  change  is  to 
be  effected  for  two  reasons.  Firstly,  it  will  enable  the  Admiralty  to  mcreasc 
more  rapidly  Ihc  number  of  executive  commissioned  olTiccrs.  and,  secondly, 
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the  step  is  designed  to  satisfy  ihose  legitimate  aspirations  of  the  flcetmen 
which  have  long  been  supported  by  this  journal.  Henceforward  com- 
missioned rank  in  the  real  sense  will  be  open  to  the  best  men  of  the  Roval 
Na\'>',  and  the  reform  will  also  tend  to  stimulate  competition  for  promotion 
to  warrant  rank.  We  are  sufficiently  in  touch  with  the  views  of  naval 
warrant  officers  to  be  able  to  say  with  confidence  that  both  seniors  and 
juniors  will  unite  in  welcoming  the  reform.  The  seniors  will  be  satisfied 
to  attain  promotion  to  commissioned  rank  after  fifteen  years  service,  and 
will  be  content  that  higher  ranks  nn  the  active  list  are  10  be  opened  to  their 
juniors.  Mr.  Churchill's  explanation  implies  that  selected  warrant  officers 
will  enjoy  opportunities  of  reaching  the  rank  of  commander  on  the  active 
list,  while  a  larger  number  will  become  lieutenants  and  commanders  on  the 
retired  list. — The  Naval  and  Military  Record. 

Naval  Accidents. — July,  191 1.  The  sea-going  destroyers  of  the  Acorn 
class,  about  800  tons  displacement,  and  built  especially  to  keep  the  sea  in  all 
kinds  of  weather,  during  the  maneuvers  of  the  home  fleet,  proved  so  un- 
seaworthy  that  eight  were  compelled  to  give  up  the  exercises  and  return  to 
port  for  a  long  period  of  repairs. 

August,  igii.  The  Canadian  cruiser  Niobe  struck  the  rocks  off  Cape 
Sable,  and  the  English  cruiser  Cormvall,  endeavoring  to  give  her  assistance, 
struck  near  her. 

September,  i(>i  i.  The  submarine  A-x,  used  for  training,  sank,  fortunately, 
when  no  one  was  aboard. 

November,  tgii.  At  target  practice  the  battleship  Hindustan  was  stnick 
on  her  quarter  by  a  shell  from  the  battleship  Colossus.  Some  days  later 
the  chase  of  a  3-inch  gun  blew  off  on  the  Nymph^  destroyer,  killing  one 
officer  and  three  men. 

December,  igii.  The  oil  in  the  crank  case  of  a  dynamo  exploded  on  the 
battleship  Orion,  seriously  wounding  17  men  and  3  officers. 

February'.  1912.  Submarine  A-s  w-as  sunk  by  her  tender,  the  Hazard,  and 
all  on  board  lost. 

May,  1912.  The  British  battleship  Empress  of  India  was  in  collision  on 
the  second  with  a  German  sailing  vessel  at  Spithcad,  The  battleship  re- 
ceived a  gaping  hole  in  her  side  above  the  main  deck,  while  the  merchant- 
man lost  headgear  and  foretopmast. 

The  Empress  of  India  was  in  mid-channel  in  tow  of  the  cruiser  iVorrior 
at  the  time  of  the  crash. 


New  Organization  of  British  Fleet. — New  Classification. — The  term 
"division"  is  restricted  to  its  familiar  signal-bnnk  meaning  as  a  tactical 
unit  of  variable  quantity  applicable  to  any  part  of  a  body  of  ships  grouped 
together  for  tactical  purpuses.  The  home  fleet  and  ships  arc  classed  in 
fleets  according  to  the  status  of  the  commission  in  which  they  are  main- 
tained by  their  lordships,  ships  in  the  first  fleet  being  in  permament  com- 
mission with  full  crews,  ships  in  the  second  fleet  being  in  commission  with 
nucleus  crews  and  receiving  full  complements  of  active  service  ratings  on 
mobilization,  ships  in  the  third  fleet  being  in  commission  with  reduced 
nucleus  crews,  or  in  the  "  Materiel  Rcser^'c  "  and  requiring  reserve  men  on 
mobilisation.  These  fleets  arc  therefore  administrative  and  not  tactical 
classification. 

The  home  fleet  thus  divided  into  three  fleets  will  comprise  eight  squadrons. 
Each  squadr<m  will  consist  of  a  battle  squadron  and  cruiser  squadron  and 
attached  ships  numbered  consecutively.  Four  squadrons  will  form  the 
first  fleet,  two  the  second  fleet,  and  two  squadrons  and  three  additional 
cruiser  squadrons  the  third  fleet. 

Training  Squadron — The  present  fourth  cruiser  squadron  will  in  future 
be  known  as  the  training  squadron. 

Mediterranean  flcct.^TUe  present  sixth  cruiser  squadron  will  in  future 
be  known  as  the  Mediterranean  cruiser  squadron. 
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Eastern  FUft. — This  fleet  will  comprise  the  China  squadron,  Australian 
squadron,  East  Indies  squadron.  Other  vessels  on  foreign  stations  will 
continue  to  be  designated  as  at  present,  but  the  vessels  employed  in  New- 
foundland, the  West  Indies,  and  on  the  southeast  coast  of  South  America 
will,  if  combined,  be  known  as  the  west  Atlantic  squadron, 

Fiotillas  reorganhed.— The  organizatitm  of  the  destroyer  flotillas  will 
conform  to  the  foregoing  system.  The  present  first,  second,  and  seventh 
flotillas  will  be  reorganizrd  into  four  flotillas,  to  be  known  in  future  as  the 
first,  second,  third,  and  fourth  flotillas.  The  present  third,  fourth,  and  fifth 
flntillas  (nucleus  crews)  will  be  also  reorganized  into  four  flotillas,  to  be 
known  in  future  as  the  fifth,  sixth,  seventh,  and  eighth  flotillas.  The  vessels 
composing  the  present  sixth  flotilla  will  in  future  be  included  in  the  home 
port  flotillas. 

The  first,  second,  third,  and  fourth  flotillas  will  in  normal  circumstances 
tw  under  the  orders  of  the  commander-in-chief  of  the  home  fleets.  The 
fifth,  sixth,  seventh,  and  eighth  flotillas  will  form  the  command  of  a  flag 
officer,  styled  "  .\dmiral  of  Patrols."  This  ofHcer  will  be  under  the  direct 
orders  of  the  Admiralty. 

The  submarine  .sections  in  home  waters  will  also,  from  May  r,  be  re- 
arranged in  nine  sections.  They  will  remain  under  the  general  control  of 
the  inspecting-captain  of  submarines,  who  will  be  responsible  to  the  com- 
mander-in-chief of  the  home  ports  for  those  sections  where  assigned  to 
port  defence,  and  will  he  responsible  to  ihe  admiral  of  patrols  for  the  re- 
mainder.^— Xaval  and  Military  Record. 

ITALY. 
vbe^sels  nriLDiKu. 

Name.             Displacement.       Wbere  Itulldtug.  RcmarKB. 
Bnti\c«h\p: 

Dante  AUtrhleri Ift.DOO  Uov*tYdrt].CaatetUimiire.        I.AUhtihed  Auar-30.  ]*]0 

Cftvour.           aWOO                    "       Spezla.  '■  Au«-.  10,  IVll 

UluUoCesare.-- 2S.0OO  AnsaMo-Armslrong.  •*           OcU  16.  IWI. 

Leonardo  da  Vlnal ...  BCOOQ  Genoa  [Oderoj.  "           Oct.  U,  191L 

Andrea  Doret AOOO  Bpesta.  BulldiDtr- 

Diillto  18.000  OMtollaman 

Quarto S.400       Venice.  "  Auff.  19. 1911 

Manata 8,400      CaBtellamare.  "  Feb.     .  1»». 

Mrio  Blzlo 3,400  "  "  Dec.28.mi 

The  Riznsla  .Vtiii'iVa  states  that  the  Italian  Board  of  Admirals  has  decide 
to  build  %[ipcr- Oread  nought  J  of  29,000  tons  displacements  and  2S  knot*  J 
speed  with  an  armament  of  ten  14-inch  and  twenty  6-tnch  guns.  The  esti- 
mated cost  of  such  a  battleship  is  $18,000,000.  The  Italian  Navy  will  in- 
crease her  fighting  fleet  by  10  Dreadnoughts  to  l>e  laid  down  in  the  near 
iuture.  While  the  Italian  \a\'y  has  not  yet  a  single  Dreadnought  in 
iBnnmission  there  are  six  building  and  not  yet  completed.— ilform^  Rund- 
schau. 

Docks. — The  floating  and  experimental  dock  for  Italian  submarines  has 
been  completed  by  the  Fiat  Company  and  a  second  dock,  capable  of  going 
to  sea  with  its  own  power,  is  being  built  at  the  Pint  Company's  works  9t 
Spezia. — Marine  Rumischau. 

In  view  of  the  increased  naval  problems  by  the  acquisition  of  Tripoli 
and  Cyrenaica  it  is  contemplated  to  considerably  increase  the  strength  of  the 
Italian  Navy  and  also  that  of  the  Austrian  Navy  that  these  two  navies  may 
be  superior  to  that  of  France.  The  two  triple  alliance  cnmitrics  can  at 
present  only  oppose  a  combined  force  of  17  battleships  against  22  French 
battleships  and  as  the  new  French  program  provides  for  28  Dreadnoughts 
or  ^witrr-Pri-adtioufihts,  Italy  should,  in  1920,  have  an  additional  15.  and 
Austria  10  battleships. 


I 
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The  armament  of  the  Andrea  Dorea  and  DuUio  will  comprise  fifteen  12- 
inch  mounted  in  five  triple  turrets.  The  armor  belt  will  have  maximum 
thickness  of  10.5  inches.  Their  speed  will  be  23  knots,  with  horsepower  of 
38,000.  Are  525  tect  long,  and  88.5  feet  beam,  drawing  29  feet 

All  Italian  battleships  have  BuUivant  torpedo-nets. 

Italy  is  building  14  destroyers  of  600  tons,  two  of  these  will  have  motor 
engines. — Marine  Rundschau. 

Si^BMERSiBLE  BoAT  "  Athopo  " — This  boat  was  launched  on  March  22. 
Her  principal  dimensions  are  the  following:  Length,  146  feet;  beam,  14 
feet  5  inches:  displacement  (submerged),  320  tons. 

When  the  boat  is  run  on  the  surface,  her  two  propellers  arc  driven  by 
two-cycle  oil  engines  of  Messrs.  Krupp's  own  type,  and  aggregating  600 
effective  horse-power.  When  submerged,  she  is  driven  by  two  electric 
motors,  a?  in  the  case  with  all  submarme  boats.  The  contract  speeds  arc 
12.5  and  8  knots  respectively  on  the  surface  and  submerged.  Her  radius 
of  action  on  the  surface  is  1300  miles,  and  under  water  40  miles. — 
Engineering. 

AcxiUARV  Vessel. — The  Italian  cruiser  Giovanni  Bauson  is  to  be  con- 
verted into  a  distilling  and  tank  ship. — Marine  Rundschau. 

Personnel  Notes. — New  Italian  regulations  provide  that  cadets  shall 
enter  at  ages  from  12  to  16,  take  four  years  training  and  cducatinn.  when 
they  shall  be  eligible  to  commissions  as  oH'icers  at  ages  of  from  16  to  20. 
The  old  regulations  provided  for  entrance  ages  of  i^  to  I9  years. 

December  31,  Italy  had  35.753  men  in  the  navy  exclusive  of  officers. 
5830  of  these  men  belong  to  the  different  categories  of  reserves. 

During  the  first  nine  months  of  lyii  the  Italian  Navy  was  being  pre- 
pared for  the  war  with  Turkey.  The  most  notable  feature  was  in  the 
personnel  of  officers.  Ninety-nine  officers,  who  were  inferior  in  qualifica- 
tions, were  retired  from  service.  Eight  of  the  nine  vice-admirals  who  were 
on  the  active  list  at  the  beginning  of  the  year  were  retired,  three  because  of 
having  reached  the  age  limit,  and  five  were  compulsorily  selected  out,  leav- 
ing the  squadron  commander  *"  Aubry  "  the  only  one  in  active  service. 

The  recruiting  and  training  of  officers  has  been  remodeled  according  to 
the  British  methods.  The  strictest  regulations  are  I>eing  enforced  for 
officers  to  qualify  for  promotion  and  a  strenuous  system  of  selecting  out 
has  been  adopted. 

The  peace  .strength  of  the  personnel  has  been  fixed  at  28,500  men  and 
active  service  limited  to  three  years  with  special  rewards  for  continuous- 
service  men. — Marine  Rundschau. 

Naval  Accidents. — February,  1911.  While  exercising  at  anchoring  mines 
at  Spezia,  one  exploded  prematurely  and  three  men  were  killed  and  two 
wounded. 

August  12.  1911.  The  battleship-cruiser  San  Giorgio,  one  of  the  best  and 
most  powerful  units  of  the  Italian  fleet,  was  badly  wrecked  on  the  rocks 
of  Posilippo.  She  was  retloated  and  left  her  dock  completely  repaired  and 
took  her  place  in  the  squadron  on  April  2,  1912. 

September  18,  iQti.  The  destroyer  Pontiere.  having  run  aground,  was 
completely  wrecked  by  a  hurricane  which  caught  her  while  in  that  un- 
fortunate predicament- 

Salvage  of^ie  "San  Giorgio,"— This  vessel,  while  entering  the  harbor 
of  Naples  oni  August  t2,  tgii.  steaming  at  13  knots,  ran  ashore  on  Gaiola 
Shoal  ofl?  Pffsilippo  Point. 
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The  San  Giorgin  is  a  four-fiinnclk'd  armored  cruiser  completed  in  191 !» 
displacing,  when  she  struck,  10,580  tons.  430  feet  long.  68.75  ^cet  beam, 
with  speed  of  22  5  knots,  and  armed  with  four  JO-inch,  eiRht  8-inch,  and  six- 
teen 3-inch  guns. 

Water  poured  into  the  fore  and  amidships  double  bottom  and  powder 
mafcazines.  the  stokeholds,  the  longitudinal  and  transverse  bunkers,  and  the 
entire  fore  part  of  the  vessel  up  to  the  engine  room  bulkhead.  The  Kingston 
valves  were  sprung  out  of  place  so  that  the  condenser  pumps  bad  to  run 
night  and  day  to  save  the  engine  room  from  being  entirely  tloodcd. 

The  ship  took  in  about  4300  tons  of  water,  and  was  in  a  very  unstable  state 
of  equilibrium,  and  exposed  to  the  dreaded  libcccio  (southwest)  gales. 

She  was  first  secured  by  two  anchors  from  the  bows,  and  one  towards  the 
southwest,  and  these  moorings  were  strengthened  after  three  days.  Battle^ 
ships  anchored  to  windward  continually  to  afford  a  lee  for  operations. 

The  work  was  under  the  immediate  direction  of  Gyieral  Valsecchi,  the 
head  of  the  corps  of  naval  engineers. 


■Txa     tn*okla' 


Narm^     W%ter   Urn* 


Position  of  the  Ship  on  the  Rocks.  Augi;st  29,  191 1.    She  was  up  dy  the 
Stern  with  Submerged  Toui'Eix>-TtTBE  Anovt.  Water,  ano  was 
Canted  6  Degrees  to  Stardoakd. 


There  were  four  stages  into  which  the  operations  were  divided,  all  of 
these  proceeding  sinndtancously : 

1.  Lightening  the  ship.  This  was  done  by  large  floating  cranes.  Re- 
moval of  coal,  fresh  water  and  stores  made  but  600  tons  difference.  The 
gims  and  mechanism  with  fore  and  aft  conning-towers  made  1070  tons,  and 
the  amount  of  armor  eventually  stripped  oti  was  95  tons.  The  two  fore 
funnels  were  also  sent  ashore. 

2.  Kxpulsion  of  water.  The  steam  pumps  on  board  were  used — a  pumping 
plant  was  assigned  to  the  various  sections  of  the  vessel.  Dams  of  cement 
made  as  the  work  progressed.  Collision  mats,  strengthened  first  by  placing 
steel  nets  and  cushions  of  tow  over  the  holes,  were  used  to  stop  leaks.  The 
compartments  representing  exceptional  difficulties  were  filled  with  cork. 
barrels  and  earthenware  jars.  When  the  forward  torpedo  room  was  cleared 
a  centrifngal  pump  of  200  tons,  and  a  piston  pump  of  40  tons  were  set  up 
therein.  The  capstan  room  next  was  used  similarly,  and  so  on.  The  two 
fore  boiler  rooms.  49.3<>2  cubic  feet  of  water,  were  prepared  for  clearing 
by  compressed  air. 

3.  Cutting  away  the  rock.  Small  charges  of  dynamite  were  used  to 
blast  away  portions  of  the  rock,  and  these  had  scarcely  any  appreciable  effect 
on  the  friable  volcanic  tufa  which  opened  up  in  fissures  inMc*d  of  splinter- 
ing. 
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4.  Use  o{  external  lifting  appliances.  Use  of  slings  under  her  keel 
was  limited  to  her  extremities.  5ix  cylindrical  iron  caissons  were  obtained 
each  with  a  lifting  thrust  of  350  tons;  dimensions,  65.6  feet  long  by  164 


feet  in  diameter.  Eight  smaller  ones  of  55  tons  thrust  each  were  obtained. 
The  cylindrical  form  was  found  to  he  very  adv:intageous.  Six  wooden- 
decked  pontoons  of  150  tons  each  lifting  capacity  were  also  obtained.  The 
26 
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total  lifting  power  was  thus  3440  tons.    This  is  without  counting  the  power- 
lul  Heating  cranes. 

Armor  was  stripped  from  ship's  side  so  as  to  secure  thereto  six  pairs  of 
iron  brackets — projecting  1476  feet  therefrom — which  served  as  lifting 
points  for  four  pontoons.  The  first  of  the  targe  cylindrical  caissons 
arrived  on  August  31,  from  builders  or  ten  days  after  being  ordered. 
Five  steel  hawsers  under  keel  were  used  to  connect  them.  The  compressed 
air  was  furnished  by  the  Vulcano  repair  ship. 

On  September  8  an  unsuccessful  attempt  was  made  by  the  Dandolo  to 
low  the  vessel  off.  Work  progressed  rapidly.  All  the  cylinders  were  put 
in  place,  more  weights  disembarked,  three  75  ton  floating  cranes  were  placed 
so  as  to  bft  the  stern,  and  divers  kept  blisiing  the  reef.  A  total  lifting 
force  of  2500  tons  was  fmally  in  use.  On  September  15,  the  Sicilia  made 
fast  with  four  towing  hawsers  270  fathoms  m  length,  composed  of  two 
lengths  of  24-inch  chain,  spliced  between  lengths  of  19-inch  hemp  rope.  This 
was  successful,  the  San  Giorgio  being  pulled  off  the  reef.  M 

The  next  day  she  was  placed  in  dry  dock  at  Naples,  and  on  March  2i«  ■ 
IQ12,  she  was  floated,  as  g<x)d  as  new,  and  completely  ready  for  taking  her 
place  again  in  the  fleet. 

These  points  for  future  reference  in  the  construction  of  vessels  were  ^ 
brought  out  forcibW  by  General  Valsecchi :  ■ 

(i)   Dynamos    should    be    run    by    internal    combustion    engines.      The  1 
atmospheric  exhaust  rendered  the  use  of  water  lighters  necessary  during' 
the  whole  of  the  salvage  operations. 

(3)  The  inner  bottom  of  a  vessel  should  be  made  of  mild  steel  instead 
of  the  high  tension  steel  giving  it  to  per  cent  greater  thickness  to  ensure 
the  same  resistance.  This  change  wuutd  add  but  12  Ions  to  the  weight  of  a 
ship  like  the  Sa»  Cior^io.  would  give  greater  ductility,  and  therefore  be 
less  likely  to  rupture  under  similar  circumstances.  The  parts  of  the  Iwittom 
whereto  the  Kingston  valves  were  secured  should  be  of  an  undulating  form 
to  increase  elasticity. 

{3)  The  use  of  compressed  air  was  rendered  practically  impossible  be- 
cause of  the  many  small  holes  drilled  in  water-light  bulkheads  for  attach- 
ment of  various  objects  and  not  plugging  them  when  the  use  for  them  had 
ceased.  The  so-called  water-tight  stuffing  boxes  in  the  bulkheads  are 
another  source  of  danger. 

This  salvaKc  is  surely  a  remarkable  piece  of  engineering,  even  when  the 
facts  of  the  good  weather,  nearness  to  a  naval  base,  and  that  three  or  four 
warships  were  always  present  to  moor  to  windward  and  give  the  San 
Giorgio  their  lee,  are  Riven  undue  weiRht. 

For  a  further  detailed  description  the  special  supplement  of  the  Rixista 
^fanttima  published  in  April,  and  the  London  Engineer  of  April  19  and 
26.  1913.  from  which  two  the  above  account  is  condensed,  should  be  con- 
Aultcd. 

JAPAN 
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ruaa .                      ...  S0,000              "  DuiMIn?. 
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Japanese  Naval  Expansion. — The  Tokio  Asuhi  credits  the  Minister  of 
the  Navy  with  the  following  statement  at  a  secret  session  of  the  Fourth 
Section  of  the  Budget  Committee  in  reply  to  an  interpellation  on  the  con- 
templated naval  expansion  program,  postponed  from  tne  present  year. 

The  Minister  is  reported  to  have  said :  *'  It  is  impossible  to  tell  with 
exactitude  just  now  how  the  naval  scheme  is  to  be  carried  out  from  the 
fiscal  year  IQ13-1914,  but  if  the  financial  condilion  of  the  government  allows 
it  will  be  necessary  to  build  18  vessels  to  form  a  unit  of  the  fightinR  line— 
ciglit  battleships  of  the  sup^r-Dreadrtou^ht  type  and  eight  (possibly  only 
six)  armored  cruisers  of  the  latest  type.  In  addition,  sixteen  smaller 
cruisers  and  special  service  vessels  must  he  constructed,  but  the  cost  of 
these  laller  would  be  comparatively  small.  The  whole  of  this  new  fleet  must 
be  constructed  in  seven  years  from  next  year.  iQiy  Possibly  if  the  financial 
conditions  are  .stringent  the  period  could  be  extended  to  ten  years.  As  a 
seven-year  scheme  the  annual  appropriation  would  be  $^5,ooo.ocx).  as  a  ten- 
year  scheme  $17,500,000.  Without  these  sixteen  vessels  it  would  be  possible 
for  jApan  to  light  any  battle  worthy  of  the  name  against  the  21  big  ships 
which  a  certain  power  will  have  at  that  lime.  This  forms  the  irreducible 
minimum  of  naval  expansion. — Shif*f>ing,  Illustrated. 

Even  if  America  continues  to  lay  down  two  DreadnouRhts  or  supcr- 
Dreadnoughts  a  year  her  strength  in  this  type  of  ship  in  7920  will,  as  com- 
pared with  that  of  Japan,  be  as  follows,  on  the  assumption,  of  course,  that 
,ncw  Japanese  program  is  adopted  and  completed  to  time: 

Completed  Dreadnoughts  in  1930. 

Amerioa.  Japao. 

'Armed  with  12-inch  guns 8  2 

Armed  with  14-inch  guns ^  4 

Armed  with  14-inch  or  heavier  guns 12  17 

24  33 

—Scientific  American. 

Japanese  Naval  Construction*.  1912. 

Completwl.  nuLltllnir. 

Battleships    13  3 

First-class  cruisers 13  4 

Second-class  cruisers   9  3 

Third-class  cruisers 8 

Coast  defence  vessels  7 

Gunboats  4  t 

Despatch  boats 6 

Torpedo  depot  ships 2 

Destroyers 5^  2 

Torpedo-boats 57 

Submarines X2  I 

TheBlpget. — The  Marine  Minister  Saito  stated  to  the  Budget  Committee 
that  Japan  requires  18  super  Dread  noughts  which  should  be  built  in  the 
course  of  7  years  after  1913.  When  Minister  Saito  was  questioned  in 
regard  to  this  reported  government  policy  to  so  largely  increase  the  navy 
he  said  that  the  plans  were  not  ready  to  be  published  as  it  was  a  secret  of 
national  defence,  hut  he  stated  that  it  was  contemplated  to  have  6  addi- 
tional armored  cruisers  instead  of  8.  The  contemplated  program  of  18 
!flew  ships  includes  the  Kawachi  and  Settsu.  as  also  the  Aki.  which,  latter, 
would,  however,  not  be  equal  to  the  newer  proposed  ^nptr-Dreadnoughts 
of  which  they  want  8,  and  also  6  or  8  new  armored  cruisers.  The  financial 
conditions  are  such  that  this  increase  is  postponed  another  year. — Marine 
Rundschau. 
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Among  other  features  of  the  new  budget  there  is  a  sura  of  $19,500  for 
entertaining  foreigners. 

In  a  comparison  of  the  personnel  strength  of  the  navies  of  England  and 
Japan  it  is  claimed  that  there  is  no  need  for  having  any  cadets  enter  the 
Japanese  Navy  during  the  next  few  years  because  the  comparison  shows 


Warehlp.  Dl.pliioement. 

England    2,105,450 

Japan 465-/^5 


Offlcen. 

4818 
.1034 


Mon. 

704,300 

52.800 


I 


Docks. — The  floating  dry  dock  that  has  been  building  at  Sasebo  during 
the  past  four  years  has  been  launched.  This  has  a  capacity  of  30.000  tons. 
length  776^8  feet,  width  is  331  feet.  This  is  the  largest  dock  in  Asiatic 
waters  at  the  present  time. — Marine  Rundschau.  dl 

The  battle-cruiser  Kongo  will  leave  Vickers'  works  shortly  under  the 
command  of  Captain  Idekenji,  now  naval  attache  at  London. 


Length.  480  feet;  20,800  tons;  speed.  20.5  knots:  building;  armament, 
twelve  12-inch;  ten  6-inch;  twelve  4.7-inch. 

— From  Brassey's  Annual. 

The  fast  battleships  Kon^o,  Haruna.  Kirishima.  and  Hiy^i  will  each  ha\ 
eight  13.88-inch  guns.     This  new  gun  will  weigh  86  tons  and  will   tire 
shell  weighing  t86i  pounds.    The  life  of  each  gun  is  to  be  250  shots  wit 
full  charges. 

Speed  will  be  25  to  27  knots  with  75,000  horse-power.  The  armor  at  water- 
line  is  9.9  inches  thick.  They  will  have  sixteen  6-inch  guns.  The  battle- 
ship Fuso  is  reported  to  be  of  30.000  tons  and  to  mount  15-inch  guns. 

**  Aki  "  AND  "  Satsvma." — The  .^tki  and  Satsuma.  recently  commissioned, 
are  the  6rst  large  battleships  to  be  built  in  Japan,  and  consequently  much 
interest  attaches  to  them.  The  latter  was  built  at  Yokosuka.  the  former  at 
Kure.  There  was  a  lapse  of  five  years  between  the  laying  down  and  com- 
missioning of  the  Aki,  but  during  this  period  much  other  construction  work 
was  underway.  Much  discussion  has  been  caused  by  the  fact  that  the 
Japanese  have  held  to  the  six-inch  and  eight-inch  guns ;  or  to  a  three-caliber 
ship,  and  they  are  presumably  reasoning  from  lessons  of  the  late  war. 
There  is,  however,  reason  to  believe  that  the  departure  from  the  "  all-big- 
gun  "  ship  was  due  to  the  fact  that  the  Japanese  Admiralty  considered  the 
difficulty  of  building  such  at  that  time  too  great  to  conquer. 
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The  Satsumo  is  a  bigger  and  better  Lord  Nelson,  and  is  Ibc  last  word 
ill  the  three  caliber  ship.  The  Kawiuhi  and  Seltsu.  now  under  con- 
sfniction,  carry  only  twelve  12-inch  guns.  The  Aki  is  slightly  the  larger 
oi  the  two  ships. 

The  portion  of  these  ships  protected  by  armor  is  greater  than  that  in  the 
Lord  Nchon  and  much  greater  than  that  in  the  Danton.  The  Danton  has 
the  most  freeboard.  These  Japanese  ships  are  superior  to  the  Lord  Nelson 
and  Danton. 

TTie  Aki  has  Curtis  turbines,  and  the  Satsuma  reciprocating  engines,  and 
the  latter  has  one  less  funnel  than  the  Aki,  The  Aki  made  easily  21  knots 
with  25,000  horse-power,  while  the  Satsntna  made  but  20.5  knots  with  18,500 
ho'"S€-powcr.  The  boilers  arc  Japanese,  Mijabara.  The  turrets  arc  worked 
both  electrically  and  hydrauUcally.  Both  vessels  carry  torpedo-nets. — La 
yic  Maritime. 


"  Aki.  ** 

Length. 481  feel ;  beam, 833  feet ;  draft,  28.5  feet ;  displacement,  19,250  tons ; 

armament,   four   12-inch;  twelve   lo-inch;  twelve  6-inch; 
four  3-inch  ;  5  submarine  torpedo-tubes. 

Some  Naval  Accidents. — November,  igii.  A  charge  exploded  in  a  12- 
inch  turret  while  proving  the  gun.  All  the  mounting  was  wrecked  and  10 
nicn  were  killed. 

The  torpedo-boat  destroyer,  Harukase,  struck  by  a  gale,  was  lost,  with 
45  nien  of  her  crew. 

The  breech  block  of  a  30  5-cm,  gun  was  blown  out  at  target  practice  in 
Aomori  Bay  by  which  10  men  were  killed. 

PERU. 

^eru  purchased  the  old  Frencli  armored  cruiser  Dupuy  de  Lome  for 
*^.ooo.  Tliis  vessel  left  the  Lorient  in  April,  1912,  for  Callao.  The  firm 
?/  Crcusot  is  now  building  a  submarine  of  Laubeuf  type  for  Peruvian 
Navy. 

PORTUGAL 

Progress  ix  191  i. — Portusal  has  adopted  a  naval  ship  building  program 
^^  provide  the  republic  with  three  battleships  each  of  20,000  tons,  three 
^'^outs  of  3500  tons,  12  destroyers  of  820  tons,  and  6  submarines  of  350  tons. 
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A.  floatipfc  dock  is  to  be  built  at  Nikolaicff  capable  of  accommodating  the 
"jw-  Dreadnoughts.  Designed  to  float  40,000  tons  and  to  l>c  completed 
March,  1912. 

^«^>Ti-s. — The  schoolship  Ryuda  has  been  fitted  with  Diesel  motors.  The 
Russian  chain  of  wireless  stations  has  been  increased  by  new  stations  in 
'^»T»chatka  and  Siberia. 

AijxiUAKY  Vessels. — The  Russians  are  paying  a  great  deal  of  attention 

to  ^ftinc'laying  vessels.    Three  old  ships  were  rebuilt  and  completed  as  mine 

J?^5~s,  viz.:     Ladoga.  Narotva  and  Onega.     The  transports  Beresan  and 

^^^iika  are   being  converted   into  mine-laying  vessels   in  the   Black  Sea. 

J?**^  mine-laying  vessels  are  now  organized  into  a  squadron  of  mine  layers 

und^r  special  command. — Marine  Rundschau. 


aJ^-WMJ 


-^^^^S<X)[2^ 


"Gangoot."        "  Petropavlosk."        "  Poltava."        "  Sn'ASTOPOL," 

^gth,  590  feet;  2j,ooo  tons;  speed.  23  knots;  armament,  twelve  12-inch, 
sixteen  4.7-inch,  4 — small. 

— From  Brassed s  Annual. 


The  Russian  Navy  will  build  at  Nikolaieff  a  submarine  boat  for  mine- 
laying  purposes,  170  feet  long  and  of  500  to  700  tons  displacement,  fitted 
with  Curtis'  turbines  for  surface  cruising  and  electric  motors  for  sub- 
merged runs.  The  boat  will  have  two  torpedo-tubes  and  will  carry  four 
torpedoes.  The  mine-laying  outfit  will  be  located  in  a  caisson,  built  above 
the  hull,  divided  in  two  compartments  and  running  the  whole  length  of  the 
htill.  Each  compartment  will  stow  30  mines  and  mines  will  be  laid  from 
the'  after  end  by  means  of  an  endless  chain. — Shipping,  Illustrated. 

The  Russian  school  of  aviation  has  received  four  flying  machines  of  the 
Newport  type.    Sixteen  more  of  this  type  have  been  ordered  from  France. 

Articles  of  War. — The  Czar  has  changed  the  Russian  Navy  regulations 
in  regard  to  surrendering  a  ship  of  the  navy  so  that  it  now  reads:  "  It  is 
the  duty  of  the  captain  to  destroy  his  ship  when  there  is  no  possibility  of 
continuing  the  action,  and  when  there  is  any  likelihood  of  bcmg  captured 
by  the  enemy. — Afarine  Rundschau, 
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VBSSBLS  BUILDtKG. 

Name.              DIsplacoment.    Where  nuUdlnif.  Remarks. 
Batlleshiitt. 

BipH&a 15.400                   Ferrol-  Lsuoched  Feb.  t.  inz. 

Alfonzo  Xlir. 16,400                            **  Lnunohed.                         ^H 

Jalmo  ( Ifi.i00  BultdlQff.                          ^H 

These  ships  are  noiablr  for  the  great  lighling  power  embodied  in  limited 
dimensions.  The  length  between  perpendiculars  is  only  435  feet:  the  beam, 
78  feet  6  inches:  and  the  draft,  25  feet  6  inches;  with  a  displacement  <>^^| 
I5<45o  tons.  Eight  tz-inch  guns  are  mounted,  and  the  twin-gun  barhettcs^l 
arc  so  arranged  that  all  of  the  guns  may  5re  on  cither  broadside,  while  six 
may  fire  ahead  and  six  astern.  This  has  been  achieved  by  placing  two  guns 
on  the  port  side  and  two  on  the  starboard  side,  with  a  very  considerable 
distance  separating  the  barbettes  in  the  longitudinal  lino;  the  only  obstruc- 
tion is  one  funnel,  so  that  the  guns  have  a  very  wide  arc  of  training  on  both 
beams  The  other  Runs  are,  of  course,  mounted  in  center  line  barbettes 
forward  and  aft  There  are  also  ten  4-inch  guns  on  each  broadside,  all  of 
them  within  the  side  armor  of  the  ship.  Four  of  the  4-inch  guns  fire  ahead 
and  four  astern.  As  regards  protection,  the  main  belt  is  9  inches  thick, 
while  above  this  is  6-inch  armor  and  a  3-inch  upper  strake  to  protect  the 
upper  works  and  to  form  the  4-inch  gun  battery.  The  barbettes  are  of  10- 
inch  armor.  The  main  bells  on  the  broadside  extend  right  fore  and  aft, 
but  are  reduced  forward  and  aft  to  4  inches  tn  thickness.  A  notable  feature 
is  that,  almost  extending  the  whole  length  of  the  ship,  there  is  on  each  side, 
forming  the  interior  wall  of  the  coal  bunkers,  a  fore-and  aft  armored  bulk- 
head ty'i  inches  thick.  The  boilers  are  of  the  Yarrow  type,  and  the  tur- 
bines of  the  Parsons'  design;  these  arc  designed  to  give  a  power  which,  it 
is  anticipated,  will  drive  the  ship  at  a  speed  of  about  20  knots.  The  vessel, 
too,  has  a  large  radius  of  action — 7500  nautical  miles — so  that  it  must  be 
recognized  that  in  her  design  there  has  been  achieved  a  most  satisfactory 
compromise  of  conflicting  claims. — Engineering. 

UNITED  STATES. 

VB8SEL8  OiriLUlNG. 

"o-  wSttSSip..    V^.     «"«"  »""<"»«■  M.r. ,.  *  "ip^rT""""  M.r 

t2  WrorolDff....  X^  Wtn.  Cramp  *  Sona.  98.G  91.0  V7.0 

n  ArkansHJ....  201^  N.  T.  Shipbuilding  Co.  M.fl  n.7  M.0 

84  New  York...  !1  Navjr  YmM.  New  Voric  01.fl  n.4 

86   Tcxu SI  N'pi  NewflK.  n.  Co.  H.1  M.O  §13 

K    Nevada 30.6  ForeKlverCo.  0.  0.  0. 

«7  Oklahonu...  90.6  N.T.  SblpbuUdlnir  Co.  0.  .8  .T 

The  New  United  States  BArriiSHiPs  "  Nks'ada"  akd  "Oklahoma," — 
The  navy  has  every  reason  to  be  pleased  with  the  design  of  our  latest 
battleships,  the  Nevada  and  Oktahoma,  contracts  for  the  construction  of 
which  have  recently  been  let  to  the  Fall  River  and  the  United  States  Ship- 
building Companies.  These  ships  represent,  to  a  greater  degree  than  any 
of  their  predecessors,  the  united  experience  and  thought  of  the  various 
branches  of  the  naval  service:  and  the  officers  of  both  line  and  staff  unite 
in  the  belief  that  these  two  ships  arc  the  most  powerfid  vessels  afloat  or 
under  construction  to-day.  The  armor  plan  is  particularly  effective  and 
decidedly  original,  and  in  a  comparison  with  previous  vessels  it  will  be  noted 
that  there  are  some  very  radical  departures  from  existing  practice. 

The  Sez'oda  will  be  driven  hy  Curtis'  turbines  and  the  Oklahoma  by 
reciprocating  engines.  The  boilers  in  both  ships  will  be  fired  exclusively 
with  oil.  and  they  will  carry  no  coal.    The  estimated  speed  is  20^  knots. 
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The  consificralions  which  M  lo  the  adoption  of  the  thrcc-Kiin  turret 
were  that,  by  elevating,  training  and  firing  the  three  guns  together,  great 
assistance  will  be  rendered  to  the  spotter  in  determining  the  fall  of  the 
shots,  and  he  will  be  able  to  telephone  the  corrections  with  much  greater 
accuracy  than  he  could  if  the  guns  were  fired  separately.  The  armament 
will  consist  of  ten  i4-inch  gims,  carried  in  four  turrets,  disposed  as  follows: 
On  the  forecastle  deck  will  be  first  a  three-gun  turret,  then  a  two-gun 
turret.  On  the  quarter  deck  will  be  a  two-gun  turret  and  astern  of  that  a 
three-gun  turret.  This  arrangement  will  give  a  concentration  of  fire 
superior  to  that  obtainable  from  the  ten  14-inch  guns  of  the  New  York  and 
T^xas.  which  will  be  mounted  in  five  two-gun  turrets. 

The  new  i4-'nch  45-calibcr  g;m  is  a  far  more  powerful  weapon  than  the 
45-calihcr.  r2-inch  gun.  mounted  on  the  Delaware  and  North  Dakota.  The 
muzzle  energy  of  the  12-inch  piece  is  about  49,000  foot-tons,  whereas  that 
of  the  14-inch  piece  is  about  66,000  foot-tons.  Moreover,  its  shell,  which 
weighs  i-too  poimds  as  compared  with  the  870-pound  weight  of  the  12-inch 
carries  a  much  larger  bursting  charge  of  high  explosive  and,  therefore,  will 
be  proportionately  more  destructive. 

The  principal  interest  of  the  new  ships  lies  in  their  great  defensive  power. 
Not  only  will  they  carry  a  much  greater  weight  of  armor  than  has  been 
carried,  or  is  to  be  carried,  by  any  ship  built  or  building,  but  the  armor 
will  be  disposed  to  greater  advantage.  The  chief  duty  of  a  warship  is  to 
maintain  her  stability  and  her  mobility,  and  at  all  times  present  a  completely 
protected  emplacement  for  her  guns.  In  other  words,  she  must  not  only 
carry  her  gims  into  the  fight,  but  she  must  nurse  them  through  all  its  savage 
hammering,  so  effectually  that  they  shall  be  able  to  pour  shell  into  the  enemy 
until  they  have  silenced  or  sent  him  to  the  bottom. 

So  let  us  see  how  these  conditions  have  been  met  in  our  new  ships. 
Taking  the  North  Dakota,  for  instance,  as  a  basis  of  comparison,  we  find 
that  the  armor  protection  has  I>een  entirely  removed  from  the  secondary 
battery  of  5-inch  guns — a  wise  step,  which  might  well  have  been  taken 
several  years  ago.  For  it  is  a  fact  that  the  5,  6  or  7  inches  of  armor  with 
which  the  secondary  batteries  of  warships  of  to-day  arc  protected,  will 
simply  serve  as  a  shell-burster,  delaying  the  high  explosive  14-inch  sliclls 
long  enough  to  cause  the  little  firing  hammer  within  the  shell  to  leap 
forward  and  detonate  the  high  explosive,  the  burst  taking  place  after  the 
shell  has  passed  through  the  armor  and  is  well  within  the  body  of  the  ship. 
So  the  torpedo-defence  guns  wil!  have  nothing  in  front  of  them  except  the 

[ordinary  J^-inch  or  ^-inch  plating  of  the  ship's  side,  which  may  very  well 
How  the  shells  to  pass  through  without  bursting  among  the  gun  crews 
rowdcd  about  the  guns. 
The  most  important  armor  on  a  ship  is  undoubtedly  the  belt  armor  upon 

|the  hull  itself;  for  to  this  is  committed  the  duty  of  keeping  the  ship  afloat 

Eand  preventing  projectiles  from  btriking  a  vital  blow  in  the  magazine,  boiler 

ffooms  or  engine  rooms.  In  rhc  new  ships  the  belt  will  be  173-^  feet  in  width 
ind,  at  mean  draft,  it  will  extend  from  9  feet  above  to  8  feet  6  inches  below 
the  water.  It  will  have  the  unprecedented  thickness  of  13'/^  inches,  which 
It  will  maintain  from  its  upper  edge  down  to  within  a  few  feet  of  its  bottom, 

^"where  it  will  begin  to  taper  to  a  minimum  width  at  the  bottom  of  8  inches. 
Verj'  rarely,  if  ever,  will  the  l>ottom  edge  of  this  deep  belt  be  rolled  oul  of 
water,  exposing  the  thin  plating  below,  This  belt  will  extend  for  over  400 
feet  along  each  side  of  the  ship.  It  will  terminate  well  forward  of  No.  I 
barbette,  where  it  will  be  carried,  with  the  same  depth  and  thickness,  en- 
tirely across  the  ship.  At  its  after  end  the  belt  armor  will  be  carried  at  its 
full  depth  of  I7!'j  feet  to  a  point  about  30  f«t  aft  of  No.  4  barbette.    Here 

there  will  be  a  jog,  the  depth  of  the  belt  decreasing  from  171-^  feet  to  8^4 
feet,  at  which  depth  it  will  he  continued  aft  for  another  60  feet.  Transverse 
bulkheads  of  the  same  thickness  as  the  bdt  will  here  be  carried  across  the 
ship. 

An  important  feature  of  the  side  armor  is  the  manner  in  which  the  plating 

will  be  laid  on  the  ship.    Hitherto  the  armor  has  been  placed  horizontally, 
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SPAIN. 

VR8SEL8  BUILDIKQ. 
Nam«.  Displiiuoinont.    Whero  BuUdlnir.  Rcomrki. 

Bapafts lh.vn  Forrol.  lAunchiMl  Fch.  i.  lUS. 

AltonaoXUl 15.400  *'  Launched. 

Jaime  f 16,400  **  Bulldloff. 

These  ships  are  notaWc  for  the  great  fifihlinR  power  embodied  in  limtlcd' 
dimen<iions.  The  length  between  perpendiculars  i«t  only  435  fed  :  the  beam, 
78  feet  6  inches;  and  the  draft.  25  feet  6  inches:  with  a  displacement  of 
15450  tons.  Eight  12-inch  guns  arc  mounted,  and  the  twin-gun  barbcttet 
arc  so  arranged  that  all  of  the  gims  may  fire  on  either  broadside,  while  sixi 
may  fire  ahead  and  six  asteni.  This  has  been  achieved  by  placing  two  guni 
on  the  port  side  and  two  on  the  starltoard  side,  with  a  very  considerable 
distance  separating  the  barbettes  in  the  longitudinal  line ;  the  only  obstruc- 
tion is  one  funnel,  so  that  the  guns  have  a  very  wide  arc  of  training  on  both 
beams.  The  other  guns  are.  of  course,  mounted  in  center  line  barbeltes 
forward  and  aft.  There  are  also  ten  4-inch  guns  on  each  broadside,  all  of 
them  within  the  side  armor  of  the  ship.  Four  of  the  4-inch  guns  fire  ahead 
and  four  astern.  As  regards  protection,  the  main  belt  is  9  inches  thick, 
while  al>ove  this  is  6-inch  armor  and  a  .vinch  upper  strake  to  protect  The-J 
upper  works  and  to  form  the  4-inch  gun  battery.  The  barbettes  are  of  lo-f 
inch  armor.  The  main  belts  on  the  broadside  extend  right  fore  and  aft,  1 
but  are  reduced  forward  and  aft  lo  4  inches  in  thickness.  A  notable  feature 
is  that,  almost  extending  the  whole  length  of  the  ship,  there  is  on  each  side, 
forming  the  interior  wall  of  the  coal  bunkers,  a  fore-and-aft  armored  bulk- 
head I'-'j  inches  thick.  The  boilers  arc  of  the  Yarrow  type,  and  the  tur- 
bines of  the  Parsons'  design ;  these  are  designed  lo  give  a  power  which,  h 
is  anticipated,  will  drive  the  ship  at  a  speed  of  about  20  knots.  The  vessel, 
too,  has  a  large  radius  of  action — 7500  nautical  miles — so  that  it  must  be 
recognized  that  in  her  design  there  has  been  achieved  a  most  satisfactory 
compromise  of  conflicting  claims — Enginverins. 

UNITED  STATES. 

VR8SRI^  RUII.DIN6. 

"»•  B^t?;.p..    5^:     «"•"  •"•"<"»«•  M.r. ,.  *  °A'p^r?S!'^""'"irv  I. 

H  Wromlii^....  90t%  Wm.  OrnmpAftonii.  M.5  Qt.9  WJM 

n  ArkAHMB....  tautt  N.  r.MbtpbulMlnr  Co.  M.«  9S.7  91.0 

M  N«w  York...  91  N^vy  TaH.  .Vew  Vork.  9A.g  8fl4  ».3 

m  Teraj SI  N'pt  News  8.  )l.  Co.  U.l  60.0  CI.V 

M    NevaUa M.!  Fore  River  Cu.  0.  0.  0.       _ 

r  Oklaboiu ...  »J  N.r.  ShtpbutldtDffCn.  0.  .6  .T    fl 

The  N'kw  Ukited  SrAjta  BArnj-sitirs  "NpvAnA**  ai*d  "  Oklaboma."— J 
The  navy  has  every   reason  to  lie  pleased  with  the  design  of  our  latcsCf 
battleships,  the  Setada  and  Oklahoma,  contracts  for  the  conMruction  of 
which  have  recently  been  let  to  the  Kail  River  and  the  ITnited  States  Ship- 
building Companicn.     These  ships  represent,  (o  a  greater  degree  than  any j 
of  their  predecessors,  the  united   exjH:ri<-ncc:   and   thuuRht  of   the    varioui 
branchr:*  of  the  naval  service;  and  the  oflficers  nf  l>oih  line  and  staff  unit< 
in  the  belief  that  the«  two  ships  are  the  most  powernd  vessels  afloat  o! 
under  t-mstruciion  to-day.     The  armor  plan  is  particularly  effective  an< 
decidedly  original,  and  in  a  comparison  with  previous  vessels  it  will  be  noCC4 
that  thrrr  are  some  very  radical  departures  frcim  existing  practice. 

It  '  will   be  driven   by  Curtis'  turbines  and  the  Oklahoma   bj 

rec'i  ■  nginei.     The  lv>iler«i  in  l»oth  ship*  will  be  tired  fxclusivelj 

with  •111,  ano  they  will  carry  no  coal.    The  e«timatcd  tpecd  is  3oH  knots. 
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•  ^>ro  strips,  wilh  a  continuous  horizontal  joint,  located  slightly  above  the 
w*ttr-liiic,  between  the  upper  and  lower  strip.  This  had  the  disadvantage 
tnat  it  presented  a  continuous  line  of  cleavage,  near  the  water-line.  and. 
tl^Crefore,  at  a  most  \'ulnerable  point.  In  the  new  ships  the  armor  plates 
arc  laid  vertically,  the  joints  bcinR  vertical  and  the  plating  extendiuR  the 
whole  depth  of  the  bell  without  any  continuous  joint  at  the  water-line. 
This  is  a  most  important  improvement  which  will  add  greatly  to  the  pro- 
tective power  of  the  side  armor.  Associated  with  the  heavy  bell  in  the 
work  of  protecting  the  ship's  stability  are  two  protective  decks — a  lower 
deck  I'/i  inches  thick  on  the  flat  which  will  slope  along  the  sides  to  a 
junction  with  the  bottom  of  the  armor  plate  814  feet  below  the  water-hnc. 
The  slopes  of  this  deck  arc  2  inches  in  thickness.  On  the  deck  above  (the 
gun-deck)  is  an  upper  protective  deck.  ^  inches  in  thicknes!:.  These  two 
decks  provide  an  excellent  protection  agamst  plunging  tire,  and  also  against 
fragments  of  shells  which  might  be  exploded  in  passing  through  the  thin 
ship's  plating  in  the  wake  of  the  gun-deck. 

hijually  massive  is  the  armor  protection  for  the  main  gun  positions. 
The  barbette  armor  extends,  with  a  thickness  of  T3  inches,  from  the  turret 
down  to  the  upper  protective  deck,  and  from  the  upper  to  the  lower  pro- 
tective deck  the  thickness  is  reduced  to  4^2  inches — this  because  of  the 
inch  protection  afforded  by  the  side  armor.    The  turret  armor  is  cf^ually 

assive.  The  port  plate  is  16  inches  on  the  two-gun  turrets  and  iS  inches 
on  the  three-gun  turrets,  and  the  side  and  rear  armor  is  10  and  9  inches  in 
thickness,  while  the  roof  carries  5  inches  of  armor. 

The  battle  of  the  Sea  of  Japan  showed  how  important  it  is  to  thoroughly 
protect  the  positions  from  which  the  fighting  of  the  ship  is  controlled, 
and  particular  attention  has  been  given  to  this  in  our  new  design.     The 

nning-towcr  and  the  signal  station  back  of  it  each  carry  no  less  than  16 

ches  of  armor,  and  to  protect  the  communications — telegraph  and  tele- 
ibone  wires,  voice  tubes,  etc. — the  section  upon  which  conning-tower  and 
ignal  station  are  supported  has  walls  of  i6-mch  armor,  which  are  carried 

own  to  the  protective  decks. 

It  will  be  noticed  that  the  new  ships  have  but  one  smokestack — and 
thereby  hangs  a  tale.  The  new  ships,  as  already  stated,  will  burn  fuel 
oil  exclusively.  TTiis  has  enabled  the  designer  to  dispense  entirely  wilh 
coal  bunkers — the  oil  being  carried  chiefly  in  the  double  bottom   of  the 

ip.     The  omission  of  bunkers  sets  free  a  large  amount  of  space  below 

ccks,  which  has  enabled  the  designer  to  concentrate  all  of  the  six  boiler 
ompartments  at  the  center  of  the  ship,  where  they  occupy  only  65  feet 

f  her  length.  Hence,  it  was  possible  to  use  a  single  smokestack,  placed 
mediately  above  the  lM>iIer  rooms,  and  hence,  again — and  this  is  the  im- 

rtant  point — it  was   found   possible  to   place  around  the   whole  of  the 

ptakes   a   massive  redoubt   of   inclined   armor   with   walls  everywhere    13 

ches  in  thickness.  This  redoubt  extends  from  the  upper  protective  deck 
o  the  spar  deck,  and  that  portion  of  the  smokestack  and  uptakes  which  is 

ithin  the  stnteture  of  the  ship  will  be  completely  protected  against  per- 
oration.    The  importance  of  this  construction  will  be  appreciated,  when 

e  bear  in  mind  that,  in  the  Japanese  War.  it  was  the  perforation  of  the 
Uptakes  which  contrihutc^l  largely  to  the  collapse  of  the  Russian  ships. 
Tihe  poisonous  gases,  escaping  between  decks,  were  drawn  down  and  dis- 
seminated throughout  the  ship,  frequently  driving  the  crew  from  their 
quarters. 

From  the  above  description  it  will  he  evident  that  in  the  Nevada  and 
Oklahoma  the  United  States  Navy  will  possess  two  fighting  ships  which 
will  be  the  equal,  if  not  superior,  to  any  ships  in  their  gun  power  and  which 
will  be  greatly  superior  in  their  power  of  endurance  in  a  long-drawn-out 
fi^t.  If  Congress  will  only  be  wise  enough  to  add  year  by  year  the  two 
battleships  which  represent  the  minimum  requirement  of  our  navy,  we  shall 
be  in  a  position  to  maintain  our  standing  among  the  navies  of  the  world. 
If  less  than  two  battleships  a  year  be  authorized,  our  navy  will  steadily 
retrograde. — Scientifir  .-tmcrican. 
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in  two  strips,  with  a  continuous  horizontal  joint,  located  slig:htly  above  the 
watcr-Iinc.  hctwccn  the  upper  and  lower  strip.  This  had  the  disadvantage 
that  it  presented  a  continuous  line  of  cleavage,  near  the  water-line,  and, 
therefore,  at  a  most  vulnerable  point.  In  the  new  ships  the  armor  plates 
are  laid  vertically,  the  joints  bein(r  vertical  and  the  plating  extending  the 
whole  depth  of  the  belt  without  any  continuous  joint  at  the  water-line. 
This  is  a  most  important  improvement  which  will  add  greatly  to  the  pro- 
tective jKiwer  of  the  side  armor.  Associated  with  the  heavy  belt  in  the 
work  of  protecting  the  ship's  stability  are  two  protective  decks — a  lower 
deck  I '/J  inches  thick  on  the  flat  which  will  slope  along"  the  sides  to  a 
junction  with  the  bottom  of  the  armor  plate  SI'S  feel  below  the  water-line. 
The  slopes  of  this  deck  are  2  inches  in  thickness.  On  the  deck  above  (the 
gttn-deck)  is  an  upper  protective  deck,  }  inches  in  thickness.  These  two 
decks  provide  an  excellent  protection  agamst  plunging  hre,  and  also  against 
fragments  of  shells  which  might  be  exploded  in  passing  through  the  thin 
shij)':;  plating  in  the  wake  of  the  gun-deck. 

Equally  massive  is  the  armor  protection  for  the  main  gun  positions. 
The  barbette  armor  extends,  with  a  thickness  of  13  inches,  from  the  turret 
down  to  the  upper  protective  deck,  and  from  the  upper  to  the  lower  pro- 
tective deck  the  thickness  is  reduced  to  4'/2  inches — this  because  of  the 
T^-inch  protection  afforded  by  the  side  armor  The  turret  armor  is  equally 
massive.  The  port  plate  is  16  inches  on  the  two-gun  turrets  and  iS  inches 
on  the  thrcc-gim  turrets,  and  the  side  and  rear  armor  is  10  and  9  inches  in 
thickness,  while  the  roof  carries  5  inches  of  armor. 

The  battle  of  the  Sea  of  Japan  showed  how  important  it  is  to  thoroughly 
protect  the  positions  from  which  the  fighting  of  the  ship  is  controlled, 
and  particular  attention  has  been  given  to  this  in  our  new  design.  The 
connmg-tower  and  the  signal  station  back  of  it  each  carry  no  less  than  16 
inches  of  armor,  and  to  protect  the  communications — telegraph  and  tele- 
phone wires,  voice  tubes,  etc. — the  section  upon  which  conning-tower  and 
signal  station  are  supported  has  walls  of  16-inch  armor,  which  are  carried 
down  to  the  protective  decks. 

It  will  be  noticed  that  the  new  ships  have  but  one  smokestack — and 
thereby  hangs  a  tale.  The  new  ships,  as  already  stated,  will  hum  fuel 
oil  exclusively.  This  has  enabled  the  designer  to  dispense  entirely  with 
coal  bunkers — the  oil  being  carried  chieHy  in  the  double  bottom  of  the 
ship.  The  omission  of  bunkers  sets  free  a  large  amount  of  space  below 
decks,  which  has  enabled  the  designer  to  concentrate  all  of  the  six  boiler 
compartments  at  the  center  of  the  ship,  where  they  occupy  only  65  feet 
of  her  length.  Hence,  it  was  possible  to  use  a  single  smokestack,  placed 
immediately  above  the  boiler  rooms,  and  hence,  again — and  this  is  the  im- 
portant point — it  was  found  possible  to  place  around  the  whole  of  the 
uptakes  a  massive  redoubt  01  inclined  armor  with  walls  everywhere  13 
inches  in  thickness.  This  redoubt  extends  from  the  upper  protective  deck 
to  the  spar  deck,  and  that  portion  of  the  smokestack  and  uptakes  which  is 
within  the  structure  of  the  ship  will  be  completely  protected  against  per- 
foration. Ttie  importance  of  this  construction  will  be  appreciated,  when 
we  t»ear  in  mind  that,  in  the  Japanese  War.  it  was  the  perforation  of  the 
uptakes  which  contributed  largely  to  the  collapse  of  the  Russian  ships. 
The  poisonous  gases,  escaping  between  decks,  were  drawn  down  and  dis- 
seminated throughout  the  ship,  frequently  driving  the  crew  from  their 
quarters. 

From  the  above  description  it  will  be  evident  that  in  the  Nevada  and 
Oklahoma  the  United  States  Na\*>*  will  possess  two  fighting  ships  which 
will  he  the  equal,  if  not  superior,  to  any  ships  in  their  gun  power  and  which 
will  be  greatly  superior  in  their  power  of  endurance  in  a  long-drawn-out 
fight.  If  Con^rress  will  only  be  wise  enough  to  add  year  by  year  the  two 
battleships  which  represent  the  minimum  requirement  of  our  navy,  we  shall 
be  in  a  position  to  maintain  our  standing  among  the  navies  of  the  world. 
If  less  than  two  battleships  a  year  be  authorized,  our  navy  will  steadily 
retrograde. — Scientific  American. 
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The  Florida's  speed  of  22.54  knots  has  only  been  nearly  equalled  by  tl 
Vanguard  (English)  wiih  22.50  knots  to  her  credit. 

The  Ttxas  was  launched  May  18,  1913.  at  Camden,  N.  Y. 

The  "Henlev." — The  principal  dimensions  of  the  torpedo-boat  de- 
stroyers HfnUy  arc  as  follows :  Length  between  perpendiculars,  289  feet ; 
length  over  all,  293  feet  T0J4  inches;  breadth  moulded.  26  feet  4f.j  inches; 
trial  displacement.  742  tons;  trial  draft,  8  feet  4  inches.  Battery — five  3- 
inch  ^ns,  three  45-cm.  torpedo-tubes  on  deck,  two  .30-caIibcr  automatic 
guns. 

The  machinery  spaces  occupy  the  amidship  portion  of  the  destroyer,  the 
installation  consisting  of  four  Fore  River-Yarrow  water-tube  boilers.  The 
vessel  is  fitted  with  two  18-stagc  Curtis  reversible  marine  turbines,  63  inches 
in  diameter  and  capable  of  developing  5500  S.  H.  P.  each,  at  about  585 
revolutions  per  minute,  which  will  give  the  vessel  a  speed  of  29'/*  knots  per 
hour.  For  the  purpose  of  bettering  the  rcononiy  of  consumption  of  steam 
at  low  speeds  there  has  been  Bttcd  at  the  forward  end  of  each  turbine,  and 
connected  to  it  by  means  of  a  ;aw  clutch,  a  io7'^  x  22  x  10  inch  stroke  vertical, 
compound,  reciprocating  engine,  which  at  t6  knots  is  intended  to  develop 
400  I.  H.  P.  at  280  R.  P.  M..  with  a  steam  pressure  of  250  pounds  in  the 
high-pressure  chest  The  steam,  after  passing  through  this  engine,  is  put 
through  the  turbine  and  the  energy  remaining  in  the  .steam  after  passing 
through  the  reciprocating  engine  is  extracted  down  to  the  last  ounce  ol 
pressure  in  the  turbine*.  Shop  tests  of  this  unit  conducted  by  the  Naval 
Board  last  December,  showed,  according  to  the  report  of  the  Bcird.  thai 
the  gain  in  economy  at  16  knots  amounted  to  33  per  cent ;  at  13  knots,  62.4 
per  cent,  and  at  10  knots,  p8.g6  per  cent  over  the  performance  of  the  tur- 
bine under  similar  conditions  of  steam.  The  contractors  guaranteed  that 
the  gain  at  16  knots  would  be  25  per  cent  It  is  expected  that  the  Htnlty 
will  be  the  most  economical  torpedo-boat  destroyer  in  the  U.  S.  Navy  at 
all  speeeds  from  10  knots  up  to  31. — The  Nautical  Gazette. 

It  is  probable  that  the  new  fuel  ships  authorized  by  the  Naval  Appropria- 
tion bill  now  pending  in  the  House  Naval  Committee  will  be  constructed 
so  that  they  can  be  converted  into  coal  or  oil  carrying  vessels.  As  far  as 
that  is  concerned  all  of  the  fuel  ships  will  be  built  so  that  they  carry  either 
fluid  fuel  or  coal  This  can  be  done  by  extra  riveting.  The  Orion,  Jason^ 
Proteus  and  Nereus,  now  under  construction,  will  carrj'  both  coal  and  oil 
They  will  have  bunkers  for  12..S00  tons  of  coal  and  goo,ooo  gallons  of  oil. 
The  fact  that  the  new  battleships  Oklahoma  and  Xczada  will  be  oil  burners 
makes  it  necessary  to  provide  a  larger  Huid  fuel  carrying  capacity  for  the 
navy's  auxiliaries. — Army  and  Navy  Journal. 

Collier  "  Obion."— This  vessel  was  launched  March  23.  The  Orion, 
while  practically  a  duplicate  of  the  Neptune,  has  many  claims  for  attention. 
The  keel  plates  were  not  laid  until  October  6  of  last  year,  and  her  launching 
to-day  establishes  a  new  record  for  American  shipyards  in  the  time  con- 
sumed between  laying  the  keel  and  the  launching  of  a  ship  of  her  size. 

She  is  514  feet  in  length  between  perpendiculars  and  53'>  feet  over  all; 
has  a  molded  beam  of  65  feet  and  a  depth  of  39  feet  6  inches.  Her  hull  is 
constructed  under  the  IsTierwood  system  of  horizontal  framing,  which  until 
two  or  three  years  ago  was  unknown  in  this  country.  The  first  ship  ever 
built  under  ihc  Isherwood  system  was  built  at  the  Point  and  was  the  Miili- 
Hocbet  for  the  A.  S.  Bull  Steamship  Company,  of  New  York. 

The  Orion  will  carrj'  12,500  tons  of  coal,  which  means  all  that  a  solid 
train  of  coal  cars  two  miles  long  can  handle.  Her  twin  screws  will  drive 
her  at  the  rate  of  14  knots  an  hour  when  loaded.  The  c^al  unloading 
device  is  the  design  of  the  local  company  and  will  handle  too  tons  an  hour 
from  each  hatch.  In  addition  to  capacity  for  coal,  she  is  also  provided  with 
tanks  for  fuel  oil.  Oil  may  also  be  carried  in  the  double  bottoms  under 
the  regular  cargo  holds. 
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Two  triple  expansion  engines  will  develop  pooo  horse-power.  The 
diameter  of  the  cylinders  will  be  27,  46  and  76  inches,  respectively,  by  a 
48-inch  stroke.  Steam  will  be  furnished  by  three  double-ended  boilers, 
each  of  which  is  15  feet  10!^  inches  in  diameter,  by  21  feet  2]/^  inches  long, 
weighing  150  tons  and  carrying  a  working  pressure  of  200  pounds. 

These  new  colliers  are  among  the  finest  afloat  and  compare  with  any  in 
the  navies  of  the  European  countries.  There  are  accommodations  for  25 
officers  and  a  crew  of  152.  The  officers'  quarters  are  to  be  finished  in  oak, 
and  those  for  the  crew  m  cypress. 

Coaling. — Rear-Admiral  Ostcrhaus,  commander-in-chief,  in  a  wireless 
report  to  the  Navy  Department  on  March  18  said  that  the  North  Dakota 
had  established  a  record  for  coaling  while  under  way  at  sea,  having  taken 
aboard  499  tons  from  the  collier  P'uican  in  one  hour  and  averaging  410 
Ions  an  hour  for  four  hours. — Army  and  Ntwy  Register. 


ORDNANCE  AND  GUNNERY. 

GUNS  AND  PROJECTILES. 

Size  of  Guns. — Le  Yacht  considers  the  12-inch  large  enough  to  penetrate 
all  existing  armor,  and  that  the  12-inch  heavy  shells  hold  plenty  of  high 
explosives  to  produce  terrible  destruction.  Certain  navies  have  adopted  a 
larger  caliber  because  the  metal  of  the  guns  was  being  strained  beyond  its 
limit  of  resistance.  The  English  especially  worry  over  the  life  of  their 
guns.  The  firing  trials  of  the  Sawt  I'inccut  class  showed  deep  erosive 
grooves  in  the  powder  chamber  and  near  the  muzzle.  Therefore,  to  reduce 
this,  a  greater  caliber  ]>ccamc  necessary.  137-inch  and  !4-inch  were  adopted, 
and,  as  foreigners  adopted  this  increase  in  sire  the  French  had  to  also, 
though  their  12-inch  had  a  very  long  life.  The  larger  caliber  in  spite  of  the 
smaller  initial  velocity  increases  the  striking  cPFect  especially  at  long  ranges. 
The  137-inch  shell  will  penetrate  at  7000  yards  the  same  thickness  of 
armor  that  a  12-inch  will  at  close  range.  The  former's  danger  space  is 
greatly  increased. 

In  the  battleships  of  1013  it  is  stated  that  the  Italians  will  readopt  the 
12-inch  calilier.  It  is  alleged  that  the  reason  for  adopting  the  12-inch  caliber 
is  that  neither  the  Vickers-Tcrni  works  nor  the  Armstrong  factories  are 
at  present  in  a  position  to  supply  guns  of  a  larger  caliber,  and  on  national 
and  economic  grounds  it  was  not  thought  wise  to  resort  to  British  or  other 
foreign  establishments.  Moreover,  it  is  stated  that  experiences  with  guns 
of  a  heavier  caliber,  which  had  come  to  the  knowledge  of  the  Italian 
auttiorities,  have  not  encouraged  them  to  adopt  anything  larger  than  the 
12-inch. — Army  and  Navy  Gazette. 

Japan  has  had  a  is-inch  gim  sent  out  from  England  and  intends  to  mount 
such  weapons  in  a  battleship  to  be  built  in  Japan  and  to  be  completed  by 
1915.     (Note  the  Japanese  statement  to  contrary  in  No.  141.) 

Should  it  be  demanded  of  a  gun  of  a  lower  caliber  firing  a  lighter  pro- 
jectile at  a  higher  muzzle  velocity,  or  of  a  larger  caliber  gun  firing  a  heavier 
projectile  at  a  lower  muzzle  velocity?  So  long  as  the  metal  used  for  the 
gun,  the  system  followed  in  the  construction  of  the  latter  and  the  powders 
fired,  have  not  varied  to  any  very  great  extent,  experience  has  invariably 
confirmed,  up  to  the  present  time,  the  very  great  advantage  to  be  derived. 
from  every  standpoint,  by  an  increase  in  the  gun  caliber.  The  development 
of  naval  ordnance  shows  this  at  a  glance.  It  is  also  a  well-known  fact  that 
the  comparative  superiority  of  the  larger  caliber  gun  asserts  itself  in  in- 
creasing degree  as  the  range  at  which  a  naval  engagement  takes  place  Is 
augmented. 
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From  the  point  of  view  of  the  artillerist  the  conclusions  arc  quite  clear. 
He  is  able,  using  a  l3-5-inch,  14'inch,  or  15-inch  gun,  to  supply  a  residual 
cncrgj"  equal,  and  even  superior,  to  that  given  by  a  12-inch  50-caIiber  gun, 
while  demanding  from  the  metal  forming  the  gun — and  this  is  most  im- 
portant— an  amount  of  work  which  decreases  directly  in  proportion  as 
the  caliber  increases.  He  is  able,  therefore,  to  build  guns  which  not 
only  gradually  increase  in  power,  but  whose  life  will  also  increase. 
These  guns  will  impart  to  their  projectiles  a  perforating  power  at  long 
ranges  which  will  gradually  increase  with  the  caliber,  and  the  points  of  fall 
will  be  easier  to  note.  In  the  second  place,  the  perforating  power  of  the 
projectiles  is  decidedly  better  utilized  with  the  increase  in  caliber,  for  the 
percentage  of  efficiency  of  increased  caliber  is  greater  than  that  of  increased 
thickness  of  plate — a  13.5-inch  projectile  will  more  easily  perforate  13!^- 
inch  armor  than  will  a  12-inch  shot  attacking  a  12-inch  plate.  In  other 
words,  if  it  is  practicable  to  improve  the  resisting  power  of  armor  by  adding 
to  the  thickness  beyond  12-inch,  projectiles  fired  by  the  higher  caliber  guns 
will  be  far  less  handicapped  than  those  fired  from  the  12-inch  gun. 

Kurther,  in  addition  to  greater  perforating  power  in  the  projectiles  of  the 
higher  calibers,  they  enable  a  higher  proportional  explosive  charge  to  be 
used.  In  the  opinion  of  several  officers  a  12-inch  projectile,  weighing  about 
1000  pounds,  can  contain  an  explosive  charge  having  approximately  3  per 
cent  its  weight,  without  losing  any  very  great  proportion  of  its  perforating 
power.  It  is  not  unreasonable  to  suppose  that  a  14-inch  shell,  weighing, 
say,  1540  pounds,  can,  under  the  same  conditions,  contain  a  charge  of  3.5 
per  cent,  and  a  15-inch  shell  of  1765  pounds  a  charge  of  4  per  cent.  This 
gives  for  the  latter  an  explosive  charge  weighing  70  pounds — quite  close 
to  that  of  75  pounds  of  nnn-armor-piercing  shell  which  caused  an  enormous 
amount  of  damage  in  the  late  Russo-Japanese  War.  It  is  absolutely  certain, 
however,  that  a  15-inch  projectile  would  be  far  more  dangerous  against  a 
modern  battleship  than  any  T2-inch  projectile  containing  the  7.5  per  cent  of 
explosive  charge. — Engineering. 
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l2-iny4S 
l2-in./so 
i2-in./50 
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l4-in74? 

i3.$-in/45 

i4-in. 

13.5-in. 

French  He.\vv  Guns, — The  1910  pattern  95-inch  French  gun,  built  for 
coast  defence,  has  had  to  be  withdrawn.  One  of  these  guns  blew  out  its 
breech-block  at  proof  in  September,  1910:  two  months  later  a  second  burst 
explosively,  the  breech  portion  being  blown  to  pieces ;  and  three  more  of 
these  guns  have  since  shown  signs  of  weakness.  The  cause  is  difficult  to 
discover,  since  the  only  point  in  which  this  pattern  differs  materially  from 
earlier  designs  is  in  the  breech-block,  which  is  a  new  pattern  of  stepped 
screw.  It  fires  a  500-pound  shell  with  charge  of  147  pounds  of  gun-cotton 
powder,  or  about  the  same  charge  and  projectile  as  our  own  lo-inch.  which 
is  a  heavier  gun.  Possibly  the  instability  of  (he  French  powder  is  again  in 
fault.  If  so.  the  French  Navy  will  sooner  or  later  be  forced  to  abandon  it 
in  favor  of  cordite,  which,  with  all  its  defects,  is  at  lea.st  a  safe  propellant. — 
Army  and  Naty  Gazette. 

Lira  OP  Naval  Guns. — We  worry  about  the  small  number  of  rounds  per 
gun  which  magazines  of  our  battleships  hold.    The  length  of  a  battle  limited 
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Kapldltr  of  rtrn. 

Seconda. 

Time  betweea  sboU. 

Ma 

xlmura  number  of 
ahoiB  the  gun 
oan  ataod. 

60 
60 
80 

300 

86 
80 

90 
no-i2o 

75 
65 

by  this  number  of  shots  will  appear  very  short,  and  furthermore  it  is  quite 
likely  that  the  life  of  the  guns,  if  they  arc  not  new,  will  make  a  quicker 
end  to  the  light  than  the  exhausting  of  the  ammunition  supply.  Commander 
Ettore  Bravetta,  of  the  Italian  Navy,  an  ordnance  expert,  gives  in  an  article 
in  the  Kivista  Xoutica,  the  following  table: 

CftUber. 

12/45 
12/50 
13.3 

\t 

The  rapidity  of  fire  is  generally  greater  than  that  given  above,  but  it  is 
necessary  to  consider  the  actual  delays  in  action.  In  adopting  the  foregoing 
as  a  base  from  which  to  reckon,  we  see  thai  a  ship  having  an  absolutelv 
new  armament  could  not  fight  longer  than  one  hour  and  forty  minutes  with 
her  12-inch  guns,  .  .  .  and  but  a  little  over  two  hours  with  guns  of  14  or 
16  inches  in  caliber. 

The  above  table  refers  to  guns  using  a  nitroglycerine  powder.  In  the 
French  service,  we  consider  that  12-inch  guns  will  fire  200  rounds. — La  l-^ie 
Maritime, 

Aehj.m-  Quick-Firing  Gun. — .\  new  quick-Hring  gun  has  been  produced 
by  Messrs.  Vickcrs  for  use  on  dirigibles  and  aeroplanes.  The  weapon  has 
been  taken  to  the  company's  Eskmeals  range  on  the  Cumberland  coast, 
where  it  has  Iwen  thoroughly  and  successfully  tested.  It  is  of  very  light 
construction,  is  shaped  almost  like  a  telescope,  and  weighs  probably  not 
more  than  i  cwt.  It  is  easily  trained  and  worked,  and  is  reported  to  be  a 
weapon  which  can  easily  be  carried  bv  an  aeroplane  or  airship. ^Pa^i-'j 
Weekly. 

Davi.s  Aeroplane  Gun. — ^^^^at  is  claimed  to  be  the  largest  aeroplane 
gun  yet  made  was  successfully  tested  March  20,  1912,  on  a  barge  off  Fort 
Wright  in  the  presence  of  a  number  of  the  United  States  naval  and  army 
officers.  The  gun  was  fired  twice,  and  although  It  is  mounted  on  delicate 
steel  springs,  there  was  absolutely  no  recoil. 

The  inventor  of  the  gun  ts  Commander  Cleland  Davis,  U.  S.  N.  Tt  is  a 
4-inch  gun.  ra  feet  long,  weight  150  pounds  and  tires  a  projectile  weighing 
33  pounds  at  a  velocity  of  more  tlian  1000  feet  per  second.  The  gun  is  made 
of  vanadium  steel. 

Commaniler  Davis  and  others  expressed  themselves  as  extremely  well 
pleased  with  the  test.  After  a  few  minor  changes  have  been  made,  the  gun 
will  be  shipped  to  Washington  to  be  officially  tested  by  the  government 

A  New  Projectile. — ^The  French  coast  defence  batteries  have  recently 
been  equipped  with  a  new  type  of  shell  for  use  against  armored  ships.  Or- 
dinary she!!  with  ogival  heads  ricochet  from  the  surface  nf  water,  and  any 
rounds  which  pitch  short  of  a  ship,  however  cU^se  up,  are  lost.  But  the  P 
shell,  as  it  is  called,  ha»i  a  long  conical  point  with  projecting  ogival 
shoulders,  and  the  eflft'rt  of  this  particular  shape  nf  head  is  that  at  long  and 
medium  ranges  the  shell  does  not  ricochet  but  dives  under  the  water  at  an 
angle  of  20  degrees  to  the  surface,  and,  if  il  falls  within  50  meters  of  the 
ship,  it  strikes  the  unarmorcd  side  below  the  armor  belt,  and  there  de- 
tonates. The  difficulty  in  designing  the  shell  has  been  to  provide  a  fuse  that 
will  not  act  on  striking  the  water,  but  will  explode  the  shell  on  striking  the 
ship.  This  difficulty  has  now,  presumably,  heen  overcome,  but  the  details 
of  the  fuse  are  kept  secret. — The  Army  and  Navy  Gasetle. 

Up  to  April,  1912,  the  only  nations  adopting  the  3-gim  turrets  arc  Italy, 
Russia.  Austria  and' the  United  States. 
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ARMOR. 

Simpson  Prockss. — This  is  used  to  weld  a  high-speed  steel  to  a  soft  steel, 
or  to  make  armor  composed  of  alternate  layers  of  hard  and  soft  steel. 
Trials  have  been  made  of  a  plate  having  two  inches  of  hard  stee)  welded  to 
four  inches  of  soft  steel.  Results  were  highly  satisfactory.  Mr.  W.  S. 
Simpson  invented  this  process  which  is  to  place  two  steel  plates  with  a  layer 
of  copper  between  them  in  a  mixture  of  carbon,  brown  sugar,  and  water,  of 
the  consistency  of  compressed  snow,  and  to  submit  the  whole  mass  to  a 
temperature  of  2000°  F.  The  copper  melts  away  into  the  steel  and  forms  a 
perfect  weld  as  examination  by  stress  and  microscopic  tests  has  proven. 

Vanadium  Plate. — These  are  used  successfully  for  deck  plating  up  to 
three  Inches  in  thickness  and  give  most  remarkable  results.  The  plate  is 
exceedingly  tough.  In  addition  to  the  adoption  in  United  States  of  this 
type  of  plate,  Germany  and  Great  Britain  arc  considering  it. 

FIRE  CONTROL. 

Positions. — ^The  latest  German  vessels  are  not  fitted  with  fire  control 
positions  aloft,  and  wc  infer  that  they  do  not  control  their  fire  by  observa- 
tion of  fall  of  shot  as  in  ours  and  the  British  navies.  So  far  as  experience 
goes,  while  a  position  in  a  conning-towcr  with  use  of  periscope  is  practicable, 
it  is  difficult  to  understand  how  it  can  be  efficient. 

It  is  reported  that  the  Germans  have  made  wonderful  advances  with 
periscopic  observations.  Their  control  station  is  amidships  between  decks. 
At  this  station  by  means  of  tubes  and  prisms  all  quarters  of  vision  are  com- 
manded, and  images  made  on  parabolic  reflectors.  Distances  are  exactly 
determined  by  special  contrivances.  Supplementary  telescopic  tubes  are 
fitted  on  each  side  of  ship  having  total  reflection  prisms  just  above  load 
water-line,  and  similar  prisms  at  tne  station  end  of  the  tube  allow  the  con- 
trol officer  free  vision  over  a  limited  area.  This  system  was  originated  by 
experimentation  with  submarines. 

The  masts  used  in  our  navy  save  weight  over  that  type  used  in  England, 
but  offer  a  conspicuous  target  at  a  long  distance.  Argentine  and  Russian 
ships  are  fitted  with  these  cage  masts,  those  in  the  latter  navy  being  of  two 
types.  Those  of  the  Imperator  Pavel  class  are  similar  to  ours,  those  on 
the  Cangoot  class  carry  the  cage  construction  to  height  of  77  feet,  the  fire 
control  top  being  located  there,  from  whirh  a  pole  mast,  for  signalling, 
rises  66  feet  more. 

Rakge  Finders. — Tlie  9~foot  base  Barr  and  Stroud,  Zeiss  or  Bausch 
and  Lomb  range  finders  arc  located  in  the  tops  as  in  the  British  Nav^,  and 
in  other  navies  in  armored  towers  from  which  a  good  view  of  the  horizon  is 
obtained.  It  is  claimed  that  the  German  range  finders  mounted  in  their 
turrets  are  marvels  of  accuracy  and  for  that  reason  no  station  aloft  is 
necessary  for  putting  shots  on  the  target.  Instruments  to  correct  the  range 
for  the  relative  courses  and  speeds  of  the  enemy  are  in  use.  The  instru- 
ment of  Captain  Dumaresq,  combined  with  the  Vickers'  clock,  is  used 
abroad.  For  transmitting  readings  electric  devices  are  most  commonly  used. 
The  French  have  some  pneumatic  and  hydraulic  instruments  working  on 
the  Bourdon  pressure  gauge  principle.  Many  navies  are  working  to  the  end 
that  the  siffhts  both  range  and  deflection  will  he  automatically  corrected  at 
each  individual  gun. 

Nothing  can  be  learned  as  to  the  results  obtained  on  the  Neptune  with  the 
battery  arranged  so  that  elevation  and  train  both  were  in  the  hands  of  the 
fire  control  officer.  These  tests  were  held  in  March,  1911,  and  are  said  to 
have  been  encouraging. 

TORPEDOES  AND  MINES. 

Protection  op  Battleships  .\cainst  Mines  andTorptooes.— The  various 
technical  journals  of  the  world  arc  now  widely  discussing  this  interesting 
topic 
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A  brief  glance  at  some  of  the  mine  disasters  of  the  Russo-Japanese  War 
shows  that  the  Russians  lost  the  battleships  /'ctroJ>avlovsk  and  the  Pobyeda, 
the  cruisers  Yenisei  and  Boyarin;  the  Japanese,  tiic  battleships  Hatsuse  and 
yashima,  and  the  destroyer  Akatsuki. 

Among  the  torpedo  disasters  we  note  those  o(  February  9,  1904.  when 
the  Pailada,  Cesareritch  and  Retvisan  were  so  badly  damaged  that  they  were 
out  of  the  fleet  until  July,  and  that  the  sinking  of  the  Alexander  HI, 
Suvoroff.  Borodino,  Siretlana,  Sissoi  Veliki,  Nakinoff  and  i'ladimir  Mono- 
mach,  at  the  battle  of  Tsushima,  was  due  mainly  to  torpedoes. 

The  necessity  of  good  protection  under  water  and  above  against  mines 
and  torpedoes  is  thus  very  apparent. 

The  two  methods  of  protection  thus  far  considered  are  first  structural — 
subdivisions  or  armor  plating  the  hull— and  second,  the  use  of  nets. 

There  seems  to  be  a  fairly  uniform  opinion  that  one  should  employ  a 
strengthened  longitudinal  bulkhead  at  some  distance  from  the  outer  skin 
together  with  a  good  system  of  cellular  compartments. 

Some  known  facts  regarding  under-watcr  protection  in  modern  ships  are 
ihcse  {Journal  of  Royal  United  Service  histilution)  : 


ch  nkHtl  Stttt 


"  Danton." 

This  French  vessel  has  an  interior  bulkhead,  as  shown,  comparatively 
close  to  the  ship's  side,  and  curving  in  a  marked  degree  at  the  upper  and 
lower  parts  until  it  meets  the  outer  skin.  The  object  of  this  is  conjecture 
only. 

The  Brazilian  ships  iWiMa*  Ceraes  type  have  on  either  side  an  internal 
longitudinal  bulkhead  1.5  inches  thick  at  some  yards  distance  from  outer 
skin.    This  should  be  the  correct  practice. 

The  Argentine  ships,  Moreno  class,  have  similarly  a  bulkhead  I-inch 
thick:  and,  in  addition,  an  inner  bottom  7-inch  thick  at  a  distance  of  13 
feet  from  the  outer  bottom. 

The  Russian  ships,  Gangool  class,  have  only  an  ordinary  longitudinal 
bulkhead. 


Dzl  aware 


Gangoot 


Experimentation  has  established  (a)  that  there  is  an  enormous  decrease 
in  explosive  effects  at  an  increase  of  distance  from  the  explosive  mass,  and 
we  find  that  the  usual  charge  for  a  Whitehead  torpedo  of  220  pounds  gives, 
at  a  distance  of  only  59  inches  from  its  surface,  but  i/40tn  of  the  de- 
structive effect  at  the  surface  of  the  mass;  and  (b)  that  under-water  ex- 
plosions are  more  dangerous  horizontally  and  downward  than  vertically 
and  up. 
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Thu«,  this  most  important  Fact  to  bear  in  mind,  that  an  armor  plate  if 
used  should  br  placed  not  on  the  outer  shell  of  the  ship,  but  at  some  distance 
inside.  Thus  a  plate  59  inches  inside  the  hull  is  equal  in  resisting  power  to 
one  40  times  as  thick  placed  on  the  outside  &kin  of  ship. 

Baron  Roennc.  in  the  Journal  of  the  Royal  United  Sertfice  histitution, 
proposes  a  triple  bottom.  Tht*se  to  be  at  distances  of  33  inches  from  each 
other,  and  the  inner  to  have  nickel-steel  armor.  The  space  between  Ihc 
bottoms  are  to  be  minutely  subdivided,  and  filled  with  cellulose  or  some 
liquid.  Naval  Constructor  S.  Nonaka.  I.  J.  N.,  holds  the  view  that  the  great 
weight  entailed  by  this  construction  is  prohibitive;  that  it  would  be  better 
to  slick  to  the  double  bottom  only ;  and  also  stick  to  torpedo-nets,  and  put 
any  extra  weight  into  offensive  power. 

In  the  opinion  of  Mr.  Orlando,  President  of  the  Italian  Institute  of 
Naval  Architect.^,  the  side  of  the  ship  should  have  tittle  real  armor  and 
protection  should  be  placed  as  near  amidships  as  possible,  and  the  water- 
tight compartments  should  l>e  reduced  in  sire. 

The  water-tight  compartments  of  the  double  bottom  should  he  filled  with 
com  pith  cellulose  or  other  water-excluding  material  for  considerable  dis- 
tances, and  trust  put  in  nets,  and  a  body  guard  of  light  cruisers  and  de- 
stroyers, together  with  mine  field  sweepers,  rather  than  sacrificing  gun 
power  or  speed  in  order  to  put  armor  of  doubtful  utility  on  an  inner 
bottom. 

The  fact,  however,  is  noteworthy  that  Germany  has  reintroduced  the 
torpedo-net  protection  for  her  large  ships  after  having  been  without  net* 
for  ten  years.  Both  France  and  Italy,  after  having  for  a  tune  given  up  nets, 
now  use  them.  Austria  has  also  now  introduced  them  for  her  new  battle- 
ships. Of  course  Great  Britain,  Japan  and  Ru.ssia  still  retain  them.  TIic 
United  States  has  not  as  yet  experimented  with  the  net. 

The  development  of  the  net-cutting  device  still  goes  on.  but  at  present  the 
net  is  ahead  However,  if  we  include  the  Davis  gun  torpedo  in  our  esti- 
mate, then  the  net  has  possibly  met  its  match  already,  and  net  protection 
must  give  away  to  minute  subdivision  of  compartments. 

Davis  Toupeiw. — The  Journal  of  the  Royal  United  Sen*%ce  Inslitution 
says  of  this  torpedo,  that  its  main  defect,  the  weighting  of  the  head  seems 
to  be  overcome,  but  there  seems,  however,  to  be  no  immediate  prospect  of 
the  introduction  of  the  Davis  torpedo  in  the  United  States,  though  its 
design  is  based  on  a  sound  principle.  The  reasons  for  its  not  being  adopted 
are  not  known. 

The  results  of  the  trials  of  the  Davis  gun  torpedo  show  that  even  if 
stopped  by  a  net  it  would  send  its  shell  through  the  net,  the  intervening 
water,  the  hull,  and  a  defensive  bulkhead  right  into  the  vital  region. 

ToiirEDO-NETS. — In  the  German  navy  estimates  for  the  current  year  there 
is  an  item  of  £60,000  for  torpedo-nets,  and  an  intimation  that  a  further  grant 
lor  the  same  purpose  will  he  demanded.  This  is  proof  positive  that  sooner 
or  later  all  German  battleships  wilt  l)e  equipped  with  nets,  despite  the  fierce 
opposition  with  which  they  have  been  met  t)y  a  large  number  of  active 
otnccrs.  Before  deciding  finally  on  the  rcintn.duction  of  the  "crinoline," 
the  navy  office  caused  experiments  to  be  undertaken  to  ascertain  whether 
the  new  type  of  net  could  t>r  pierced  bv  any  uf  the  numerous  cutters  which 
have  been  patented  in  this  country.  Yhr  successful  resistance  offered  by 
the  net  to  this  form  of  attack  led  to  its  definite  adoption.— .Yura/  and  A/iii- 
tanr  Record. 


Toaimo-Nrr». — The  reintrodurtion  of  the  Bullivant  net  in  the  French 
•ervicc  has  met  with  general  latisfaclion.  These  sketches  give  an  idea  of 
the  net,  showing  the  inner  and  outer  one.  the  functions  in  one  coming 
oppofite  10  the  openings  of  the  other. 
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The  net  protects  the  vital  parts :  magazines,  engines,  boilers.  Its  depth  is 
about  26  feet.  It  is  supported  on  each  side  by  12  booms,  each  28  feet  long 
which  fit.  when  net  is  rolled  up,  diagonally  close  to  the  hull.  Thejedge  for 
the  net  is  two  feet  wide.    It  is  worked  by  special  windlasses. 


Full  lines  show  nets  in  place.    Dotted  lines  show  net  just  before  it  is 

rolled  up. 


A  =  ring  for  passage  of  brail. 

C  ^  head  bolt  rope. 

F  =  net. 

0  =  eye  of  brail. 


The  time  to  place  or  take  in  a  net  is  at  least  two  minutes.   The  iottitf 
weighs  60  tons.    Its  cost  is  about  $40,000. — Moniteur  de  la  FhiJtf,  ..,:a 
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Time  or  Handunc  Nets.— As  illustrative  of  the  time  required  to  handle 
torpedo-nets,  the  following  times  in  drills  in  the  English  Navy  at  Vigo  on 
Alarch  2t.  [912.  are  given: 


Out  DeU. 

M. 

a. 

2 

17 

0 

31 

1 

30 

0 

52 

2 

JO 

Batllublp. 

Exmouth 

Swiftsure 

Russell 

Duncan 

Cornwatlis 


Id  neti. 
M.   8. 


2     5 

2     7 

2      7 

1  50 

2  O 


The  Elia  Mine. — A  ver>'  complete  description  of  this  mine  is  to  be  found 

in  En^inecrinii  of  April  19.  1912.  It  has  recently  again  come  into  promi- 
nence from  ihc  fact  that  Messrs.  Vickcrs  have  taken  up  its  exploitation. 
This  system  was  adopted  by  the  Italian  Navy  about  igoo.  Captain  Giovanni 
Emanueic  Elia,  formerly  of  that  navy,  is  ihc  inventor.  The  Dutch,  Bel- 
gians, and  Roumanians  have  adopted  it.  The  three  essentials  of  a  suc- 
cessful mine : 

1.  Safety  in  handling: 

2.  Precision  and  celerity  of  laying;  and 

3.  Efficiency  in  action ; 

appear  accomplished  to  a  remarkable  decree. 

One  firing  mechanism  depends  on  action  of  a  ball  put  in  motion  when 
mine  is  inclined,  and  releasing  thereby  a  trigger  of  the  firing  pin.  This 
ball  is  lucked  while  handling,  and  automatically  unlocked  by  a  hydrostatic 
piston  arrangement  when  the  mine  has  reached  its  depth.  Exhaustive  trials 
prove  that  the  firing  mechanism  is  positive,  perfectly  safe  to  handle,  and 
thoroughly  cHicient. 

A  contact  lever  system  is  used  where  the  rise  and  fall  of  tide  is  great  to 
overcome  the  inherent  faults  of  the  hydrostatic  device  in  such  waters. 
This  mechanism  is  inoperative  until  the  immersion  of  the  mine  has  melted 
a  sal-ammoniac  seal.  Trials  showed  that  a  vessel  moving  only  one  knot 
exploded  the  mine. 

Twin  mines,  with  positive  action  on  principle  of  a  shearing  pin,  are  con- 
structed to  prevent  the  passage  of  the  mine  field  by  small  craft. 

Precision  of  laying  is  shown  by  the  results  in  laying  a  scries  of  6^  mines 
in  July,  191 1,  when  the  average  from  the  desired  depth  was  but  ^3  feet. 
The  immersion  was  made  for  10,  3,  16  and  26  feet.  The  severity  of  the  test 
is  evidenL 

The  worst  result  in  10  feet  immersion  was  only  6.66  per  cent  in  excess 
of  that  desired;  with  3  feet  immersion  the  excess  was  20  per  cent ;  with  26 
feet  but  4  per  cent;  and  with  16  feet  but  6  per  cent.  Very  remarkable  re- 
sults. The  depth  arrangement  is  by  means  of  the  automatic  anchor,  dis- 
tance line,  and  weight. 

Celerity  of  laying  is  said  to  be  great,  inasmuch  as  there  are  no  firing  wires 
or  electrical  devices  this  should  easily  be  obtained. 

After  the  smoke  of  a  fast  cruiser  was  sighted  on  the  horizon  a  mine 
layer  left  Naples,  laid  a  complete  mine  field,  and  returned  before  the 
cruiser  reached  the  mine  field,  i.  r.,  a  mine  even*'  quarter  of  a  minute. 

TTie  provision  adapted  to  prevent  the  destroying  the  mine  field  by  counter- 
mining is  very  scientific.  It  consists  in  utilizing  the  pressure  in  the  water 
caused  by  the  explosion  of  a  countermine  lo  lock  the  firing  mechanism  of 
the  mine  until  pressure  corresponding  to  depth  of  immersion  again  obtains. 

French  Mines — W.  H.  B. — The  French  Na\'y  has  adopted  a  most 
efficient  system  of  mine  defences  for  the  harbors  of  Toulon  and  Marseilles. 
The  Harle  mine  is  claimed,  after  long  experiments,  to  be  far  superior  to 
those  of  any  other  type.  These  mines  are  arranged  in  groups  of  ten  with  a 
common  anchor  and  cables  instead  of  being  moored  singly.  In  the  group 
of  ten  mines  each  mine  is  moored  automatically  60  meters  from  every  other 
mine,  and  they  can  readily  be  laid  out  to  form  a  barrier  in  very  little  time. 
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IT!  the  main  ship  channels  they  have  groups  of  50  mines  with  a  3000  meter 
long  cable.  The  mines  are  exploded  by  mechanical  contact.  For  sea  mine 
defence  of  a  fleet  they  have  adopted  a  peculiar  simple  form  of  mine  defence, 
that  coimists  of  a  hose  of  large  diameter  filled  in  sections  with  an  explosive 
that  is  ignited  by  water.  The  mine  hose  is  laid  out  and  being  bouyant  can 
he  made  to  float  at  a  fixed  depth  below  the  surface  as  a  barrier  any  dis- 
tance from  the  fleet.  The  enemy  on  approaching  will  be  enveloped  by  the 
hose,  water  will  flow  in  where  the  hose  will  have  been  ruptured  by  being 
torn  from  its  moorings,  and  the  explosion  will  damage  the  ship  more  or 
less  seriously,  and  will,  it  is  expected,  at  least  cause  leaks  by  starting  seams 
or  other  strains. — Internationale  Hei'ue  iteber  die  gessamte  Armee  und 
Flatten. 

POWDER. 

Inspection  of  Powder  pok  the  French  Service. — In  January  the  French 
Navy  and  Army  introduced  a  systematized  powder  inspection  approxi- 
mating our  own  very  closely.  The  army  and  navy  will  jomtly  in.'ipect  and 
thus  control  in  the  factories,  in  the  central  laboratory,  in  the  research 
laboratory  at  Scvran.  and  will  also  have  a  central  office  in  Paris.  Factories 
at  Pont-de-Buis,  Moulin-BIanc.  Saint-Medard,  Angoulcme.  Sevran-Livry 
will  have  an  officer  at  each.  The  control  of  Saint  Giamas  will  be  assigned  to 
the  inspector  in  charge  of  the  Toulon  magazines. 

The  sub-inspector  service  will  be  5  men  at  Pont-ric-Buis,  5  at  Saint- 
Medard,  3  at  Moulin-BIanc,  3  at  Angoulcme,  3  at  Sevran-Livry. 

The  laboratory  at  Scvran  will  include  a  director  of  the  work  of  testing 
of  samples,  an  inspector,  a  clerk,  and  a  variable  numher  of  assistants.  The 
research  laboratory  will  have  an  expert  head  chemist,  an  ordnance  officer, 
a  chemist,  and  aids.  The  central  office  at  Paris  will  have  a  director,  an 
inspector  of  manufacture,  a  navy  lieutenant,  and  a  sub-inspector. 

The  lieutenants  detailed  for  this  duty  will  have  a  preliminary  instruction 
for  three  months  during  which  they  will  reside  at  Paris,  and  will  learn  the 
practical  part  in  ihe  central  laboratory,  in  the  Versailles  commission  and  at 
the  Scvran  proving  ground.  Tfiey  will  follow  the  manufacture  of  powder 
at  Sevran  and  will  spend  at  least  ten  days  there. — Moniteur  de  la  flotle. 

Stabrity  of  French  Powper. — Daniel  Berthelot,  a  celebrated  chemist, 
has  declared  that  "  Powder  R  is  the  best  of  the  war  powders  actually  in 
existence."  This  statement  he  bases  on  the  fact  that,  exposed  to  ultra-violet 
rays,  all  samples  of  the  other  types  of  powders  decomposed  more  rapidly 
than  the  sample  of  powder  R.  Laboratory  tests,  however,  are  usually  on 
such  a  small  scale  that  too  much  reliance  should  not  be  placed  on  the  aboVe 
result.  One  bad  grain  in  the  sample  would  indicate  the  end  of  the  test 
quickly,  and  such  small  samples  do  not  represent  the  whole,  by  any  means, 
and  it  is  therefore  possible  that  the  samples  of  the  other  powders  may  have 
possessed  unstable  grains,  while,  by  chance,  the  B  sample  did  not. — Moniteur 
de  la  flotte. 


Examining  French  Powders.— At  Toulon  parties  of  seamen  have  been 
daily  engaged,  under  the  direction  of  a  gunnery  lieutenant  from  head- 
quarters, in  clearing  out  the  magazines  and  powder  stores,  examining  their 
contents,  and  destroying  all  powder  which  fails  to  meet  the  tests  imposed 
by  the  experts.  No  powder  is  now  allowed  to  be  embarked  concerning 
which  there  is  the  slightest  suspicion.  Some  of  the  ammunition  boxes  when 
opened  are  reported  to  have  contained  the  strangest  ingredients  in  the  way 
of  packing — worn-out  powder  bags,  with  grains  of  black  powder  still  ad- 
hermg  to  them,  greasy  rags,  socks,  and  even  an  old  hat  are  mentioned  I  It 
has  been  found  necessary  to  alter  the  method  of  closing  up  the  ammuni- 
tion boxes,  as  their  inspection  has  revealed  that  drops  of  acid,  caused  by 
the  ]proccss  of  soldering  down  the  lids,  have  found  their  way  into  the 
interior. 
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Tbe  exhaustive  tests  which  have  been  carried  out  show  that  the  process 
of  deterioration  begins  in  the  center  of  a  grain  of  powder,  and  extends 
gradually  to  its  outside,  so  that  the  previous  perfunctory  examinations  have 
been  more  or  less  worthless.  It  is  even  suggested  that  the  trouble  may 
eventually  be  traced  to  the  presence  of  a  microbe,  and  the  Pasteur  Institute 
has  been  furnished  with  a  number  of  samples  in  order  to  solve  the  problem. 
The  condemned  powder  is  strewn  in  a  Ime  over  a  piece  of  waste  ground 
adjoining  the  arsenal,  a  few  boxes  at  a  time,  and  is  then  ignited.  It  burns 
with  a  long  red  6amc,  and  the  heat  is  said  to  be  so  intense  as  to  be  almost 
unbearable  at  20  yards  distance.  An  immense  amount  of  untrustworthy 
ammunition  has  been  destroyed  in  this  way,  and  though  the  "economists" 
with  whom  France  is  also  blessed  may  complain  at  this  sacrifice  of  costly 
material,  it  is  unquestionably  a  cheaper  method  than  to  risk  another  Libert^ 
affair. — Naval  and  Military  Record. 

The  24  cm.  charges  of  the  guns  of  the  Danton  class  arc  all  being  re- 
worked in  the  laboratory  because  during  the  trial  practice  deviations  from 
The  prescribed  weights  were  revealed.  New  methods  of  packing  the 
charges  were  introduced.  All  the  powder  on  board  ships  that  was  received 
from  the  Pont-duBuis  works  is  subjected  to  a  rigid  inspection  once  every 
week.  Nn  powder  can  he  accepted  on  board  until  one  p*r  cent  of  the  amount 
is  inspected  thoroughly  and  found  to  be  perfect.  They  found  one  charge 
for  a  24-cm.  gun  on  board  the  Danton  that  gave  signs  of  deterioration. — 
Marine  Rundschau. 

TARGET  PRACTICE. 

Germany. — German  battle  practice  for  rgoQ-io  figures.  The  Hanover  is 
stated  to  have  scored  iR  hits  out  of  20  rounds  from  her  ii-inch  guns,  the 
Dcutschland  is  said  to  have  made  12  consecutive  hits  with  her  big  guns,  and 
the  Schlesien  is  credited  with  49  hits  out  of  60  ruunds  with  her  secondary 
armament  Presumably  these  examples  of  good  gunnery  were  high  above 
liie  general  average,  and  it  is  admitted  that  the  range  did  not  exceed  6000 
yards.  The  truth  is  that  no  reliable  information  about  German  gunnery  is 
made  public,  and  while  the  above  figures  mav  be  approximately  correct  it 
is  useless  to  record  the  performances  of  a  few  picked  ships.— .Vat'o/  and 
Military  Record. 

Great  Bhitajn.— The  Admiralty  have  just  issued  the  record  of  results  of 
the  gun  practice  in  the  navy  in  191 1.  and  these  must  be  pronounced  as  most 
satisfactory,  indicating  a  high  efficiency  not  only  of  "the  man  t>ehind  the 
gun,"  but  also  of  the  ordnance  machinery  on  Inward,  Last  year  there  were 
a  greater  numl^T  of  ships  participating  in  the  gunnery  tests  than  for  seven 
or  eight  years  past,  the  total  bfing  127,  as  compared  with  117  in  the  three 
preceding  years,  consequently  a  larger  number  of  guns  were  fired,  the  total 
being  14Q6,  as  compared  with  i.^iS  in  the  previous  year.  This  number  of 
guns,  indeed,  is  the  highest  used  in  the  gun  tests  for  the  years  embraced  in 
the  official  returns.  With  these  guns  8228  rounds  were  fired  in  the  tests,  and 
fully  half  of  these  were  hits.  Tlie  conditions  this  year  were  again  altered; 
ricochets  were  only  counted  as  three-tenths  of  a  hit,  and  under  these  con- 
ditions the  percentage  of  hits  to  rounds  fired  was  50.01.  If  the  ricochets 
made  last  year  had  been  reckoned  as  whole  hits,  as  was  the  case  in  the 
previous  years,  the  rate  would  have  been  54.86  per  cent,  which  compares 
with  5185  per  cent  in  the  previous  year,  >4.t2  per  cent  in  1909.  53.57  per 
cent  in  190H,  and  42.70  per  cent  in  1907.  *!  liis  last  was  the  year  when  the 
targets  were  reduced  in  size,  and  the  ship's  speed,  when  firing,  was  in- 
ceased.  Rut  since  then  the  conditions  have  been  made  more  onerous,  be- 
cause there  is  now  no  choice  given  to  the  various  fleets  as  to  when  the 
battle  practice  is  to  take  place,  so  that  in  some  cases  the  trials  have  been 
carried  out  in  unfavorable  weather. 

The  average  rate  of  hits  per  gun  per  minute  for  the  12-inch  and  lo-inch 
guns,  including  all  ships  of  the  fleet,  is  0.5$.    The  best  performance  of  any 
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rp  for  the  12-inch  guns  was  2  .y  hits  per  minute,  by  the  battleship  Russell. 
in  the  Mediierrancan  fleet.  Thc'next  ship  is  the  Queen,  with  2.07  hits  per 
minute;  the  Britannia  coming  third  with  Z04;  then  follow  the  I'l'ucrablf 
and  Implacable.  The  first  Dreadnought  on  the  list  is  sixth,  the  Superb, 
with  a  record  of  1.76  hits.  This  must  be  reckoned  as  a  good  result.  In 
other  words,  within  the  given  time.  17  direct  hits  were  recorded,  in  addition 
to  four  ricochets ;  whereas  the  first  two  ships  on  the  list,  the  Russi'll  and 
the  Qu^en.  fired  logether  31  shots,  resulting  in  16  hits  and  two  ricochets. 
The  seventh  on  the  list  is  the  Neptune,  also  a  Dreadnought,  which  has  1.71 
hits  per  minute. 

The  best  performance  for  the  lo-inch  breech-loading  gun  was  1.67  hits 
per  minute,  while  in  the  case  of  the  various  types  of  9.2-inch  guns  the  hits 
per  minute  were  ;s-^^,  4.10  and  2,53.  while  the  average  for  the  whole  fleet 
was  i.Qo.  It  would  appear,  therefore,  that,  on  an  average  performance, 
the  rate  of  fire  of  the  p.2-inch  gun  on  last  year's  showing  is  three  times 
greater  than  that  of  the  12-inch  gun;  but  this  is  probably  accounted  for  by 
the  rule  that  the  larger  number  of  12  inch  guns  fired,  as  compared  with 
95-inch  guns,  tends  to  liring  down  the  average.  The  best  performances  of 
the  guns  of  the  two  calibers  indicate  that  the  12-incb  gun  may  be  equal  to 
something  like  60  or  70  per  cent  of  the  rapidity  of  fire  of  the  9.2  inch  gun. 
The  7.5-inch  gun  achieved  a  rapidity  of  hits  per  minute  of  5.53  in  the  best 
ship,  and  of  2.78  on  an  average. 

There  arc  various  marks  of  6-inch  gun  in  use;  the  average  performance 
for  all  of  these  marks  in  all  ships  is  3.S9  hits  per  minute.  In  the  latest  gun, 
of  the  breech-loading  type,  the  best  attained  was  6.33,  in  one  of  the  new 
Totvn  class  of  cruisers,  the  Glasgow.  Tlie  earlier  msrk  was  equally  aatisfac- 
tor>',  and  showed  a  greater  uniformity.  With  a  6-inch  quick-firer,  one  of  the 
China  ships — the  Flora — achieved  6.82  hits  per  minute.  Ilic  results  in  other 
ships  range  down  to  1.50;  no  doubt  there  is  some  explanation  why  one  ship 
should  only  attain  20  per  cent  of  the  hits  achieved  by  another  ship  of 
practically  the  same  class.  The  flora  also  achieved  first  place  with  her  4,7- 
mch  guns,  the  rate  of  hits  being  5.88  per  minute.  In  the  case  of  the  4-inch 
gun  the  best  performance  is  7,43  hits.  It  is  notable,  too.  that  the  battle- 
cruisers  that  were  fitted  with  this  gun  as  a  torpedo-boat  repcUer  have  all 
come  out  well,  the  fnfiexible  having  got  7.30,  the  Invincible  6.75*  and  the 
Indomitable  5.35  hits  per  minute. — Engineering, 

In  the  Pritish  Navy  too  much  latitude  is  given  to  our  admirals  and  rap- 
tains  in  the  matter  of  weather.  Occasionally  a  ship  may  carry  out  her 
practice  in  a  seaway,  but  we  believe  this  to  be  exceptional.  Fine  weather 
is  naturally  chosen  because  the  Admiralty  arc  known  to  attach  much  im- 
portance to  the  results  of  these  annual  competitions.  Every  captain  desires 
that  his  gunners  shall  acquit  themselves  with  credit,  while  the  promotion 
of  gunnery  lieutenants  hangs  upon  the  results  of  battle  practice  The 
superior  shooting  of  our  gunners  on  the  Australia  and  Chma  stations  is 
mainly  due  (0  atmospheric  conditions.  On  all  stations  there  should  be 
gunnery  practice  both  in  fine  and  bad  weather. — Saval  and  Military  Record. 


MARINE  ENGINEERING. 

Collier  "Neptune." — In  July,  iQit.  the  United  States  collier  Neptune, 
after  having  undergone  her  ofl^cial  speed  trials,  was  temporarily  taken  over 
by  the  government,  subject  however,  to  the  subsequent  fulfillment  of  con- 
tract requirements. 

According  to  contract,  an  average  .«!peed  of  14  knots  was  to  he  maintained 
on  a  continuous  48-hour  trial,  and  the  coal  consumption  for  all  purposes 
was  not  to  exceed  r.8  pounds  per  indicated  horse-power  per  hour,  figured 
on  the  power  developed  by  the  main  engines.  .\i  the  trials  referred  to  the 
average  speed  obtained  was  12.926  knots,  the  collective  brake  horse-power 
of  turbines  5409,  or  the  equivalent  indicited  horse-power  5879,  and  the  coal 
consumption  1.791  pounds  per  indicated  horse-power  per  hour. 
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The  unsatisfactory  results  were  attributed  mainly  to  very  inefficient  screw 
propellers,  and  possibly  to  inadequacy  C^Kthe  turbines.  It  will  be  recalle<i 
in  this  connection  that  the  ship  in  question  is  fitted  with  a  mechanical  re- 
duction gear,  as  finally  adopted  by  the  Wesiinghouse  Machine  Company, 
operating  in  conjunction  with  a  new  type  of  WestinRhouse  marine  steam 
turbine.  As  a  preliminary  step,  with  a  view  to  remedying  the  failure  in 
fulfilling  the  requirements,  it  was  decided  to  make  new  screw  propellers, 
which  were  laid  down  by  the  Dureau  of  Steam  Engineering.  Navy  Depart- 
ment, from  a  design  directed  by  Captain  C.  W.  Dyson.  U.  S.  N.  In  the  trials 
performed  recently  with  the  new  propellers  the  results  obtained  were  most 
satisfactory,  both  as  to  speed  and  coal  consumption.  The  principal  differ- 
ences between  old  and  new  propellers  will  be  found  in  the  comparison 
appended  below: 

Old  Propellers  New  Propellers 

Type   Built  Up  Solid 

Number  of  blades 4  3 

Diameter I4  ft.  6  in.  14  ft.  8  in. 

Pitch  12  ft.  6  in.  12  ft.  i  in. 

Projected  blade  area..., 61  sq.  ft.  50.68  sq.  ft. 

Trial  results Old  Propellers  New  Propellers 

Speed 12.926  knots  14  knots 

Revolutions  per  minute 119.5  *3'-7 

Coal  consumption  per  I.  H,  P.  per  hour, 

turbines  only 1.791  lbs.  1.6.^  lbs. 

Shaft  horse-power 5>409  S,98o 

Maximum  speed  attained  with  new  propellers  was  14.24  knots,  with  a 
corresponding  shaft  horse-power  of  6310.  The  propulsive  efficiency  figures 
out  about  656  per  cent.  The  higher  number  of  revolutions  l>er  minute  with 
the  propellers  aided  materially  in  enhancing  the  steam  economy  of  the  tur- 
bines, and  therefore  a  reduction  in  coal  per  horse-power. — Inlernational 
Marine  Engineering. 

Installations  of  Recii»rocating  Engines  and  Turbines. — The  installa- 
tion of  the  destroyer  Hettley,  launched  on  April  3,  1912,  comprises  a  bj-inch, 
l8-5tage  Curtis  marine  turbine,  to  the  forward  end  of  which  is  connected, 
by  means  of  a  clutch,  a  compound  reciprocating  engine.  This  installation 
was  tested  in  December,  1911,  at  the  Fore  River  Works,  and  showed  the 
following  improvement : 

Per  o«Dt  Improvcmeot  of  Comblaiitlon  over  Turbio«. 

, rorrcetod  to ■ — , 

Actual.  --.«  v«flii«ni     SttineVacuumftnd 

28  6    Vaouuoi.         steam  Cond. 

....  Turbine — 10  knots 

4B.I  4S.9  49.9  Combination 

....  ....  ....  Turbine — (3  knots 

3^3  375  39.9  Combination 

....  ....  ....  Turbine — j6  knots 

ai5x>  24.7  24.8  Combination — 

Some  live  steam 
in  turbine 
34.6  34.2  Compound — all 

steam   in  engine 
— InUrmiHonal  Marine  Engineering, 

England  is  Suilding  a  twin-screw  destroyer  driven  by  turbines  for  high 
speeds,  and  by  internal  combustion  engines  at  cruising  speeds. 

SvPEHHEATED  Steam. — The  saving  hy  its  use  is  about  8  to  to  per  cent  in 
fuel  consumption,  and  10  to  12  per  cent  in  steam  consumption,  a  superheated 
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temperature  of  too"  F.  Hcing  used.    The  usual  ohjections.  need  of  oil  for 

internal  lubrication,  and  likelihood  of  burning  the  superheater  when  passage 

of  steam  through  it  is  suddenly  reduced,  are  now  overcome,  the  former  hy 

use  of  turbines,  and  the  latter  hy  the  Yarrow  superheater.    The  trials  of 

the  destroyer.  H    M.  S.  Archer,  fitted  with  the  aljove  installation,  showed 

the  saving  indicated  above. 

^B         pRnpFiiER*;  WITH  FixFD  Ri.ADF.s  IV  Rear. — Trials  have  been  made  with 

^"     ihr«^  in  r.frmanv,  with  the  lorpedo-boat  K-z^fi.    threat  care  was  taken  in        ^ 

the  trials,  and  the  chart  herewith  shows  the  result.                                                    ^^H 

^^          I'-iSi  is  a  destroyer,  twm  screws,  with  horse-oowcr  of  16.000.                              ^^^| 

^H         Thi*  fnll  linrq  indicate  the  results  with  the  hxed  vanes  or  directrix,  the              V 

^H     dotted  without. 
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At  the  hieh  speeds  the  benefit  of  the  fixed  blades  is  very  marked.    It  rep-        ^^H 

resents  nc;til>  2ixxj  lioise-power  at  J2  knots.                                                             ^^^^ 

Oil  Fuei.. — Two-third.'^  of  the  world's  present  oil  supniv  comes  from  the               ■ 

United  States,  the  niaioritv  beinp  C.'aliiornian.  Russia  supplies  Zl  Dcr  cent.               H 

the  remammg  10  per  cent  bemg  very  widelv  rltstrihutcd  over  about  hfteen              H 

different  countries.    The  total  production  of  oil  in  loot;,  the  vcar  when  oil              H 

fuel  alone  was  adooted  for  ccrtam  of  H.  M.  shiDS.  was  about  .^7.000.000  tons;              H 

in  I911  It  was  nearly  53,000,000  tons.    For  United  Slates  oil  fuel,  as  used  in              ■ 

Knr"pi'.   1   ra'oritir  Vahl"  r*    10,^"^   h*      '"b     n  '«   p<.r   pnnnrl    ic   n    iair  av-raj^..,                     H 

givmg  an  equivalent  evaporation  Irom  and  at  21  j"  »•.  ot  20,1  pounds  ol  water,             ^^ 
The  cost  in  England  is  now  about  one-half  of  what  it  waj  fivr                            ^^H 

The  tendency  for  the  sources  of  suDulv  to  increase  is  still  acconri                           ^^H 

slight  reduction  in  cost  per  ton.                                                                              ^^H 
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The  two  principal  objections  to  the  use  of  oil  fuel  arc: 

(i)  Uncertainty  of  supply.  The  United  States  is  in  a  very  stronfs  posi- 
tion in  resard  to  oil  fuel,  and  the  decision  of  the  United  Slates  Navy  Depart- 
ment to  instal  an  oil-burninR  system  only  in  their  last  two  hatlleships  is 
very  significant;  the  potential  advantages  of  doing  so  are  greater  for  ihcra 
than  for  anyone  else.  Oil-burning  European  liners  would  require  to  take 
in  fuel  on  the  American  side,  and  the  certainty  of  being  able  to  do  so  is 
perhaps  rather  doubtful,  compared  with  the  United  States  Navy  supply. 
A  number  of  large  fast  liners  burning  oil  would  make  a  serious  inroad  mto 
the  world's  production  as  it  stands  at  present.  For  instance,  ten  large 
Atlantic  liners,  each  burning  40  tons  per  hour  on  fifteen  round  trips  a  year 
of  130  hours  each  way,  would  require  .^  per  cent  of  the  world's  present 
output.  The  question  of  the  site  and  cost  of  storage  plant  in  close  proximity 
to  the  liner's  docks  are  other  matters  of  considerable  difficulty. 

(2)  Cost.  Unless  the  cost  of  oil  fuel  per  ton.  multiplied  by  its  evaporative 
value  in  a  boiler,  and  minus  the  financial  gain  in  reduction  of  staff,  cost  of 
stowing  fuel,  less  weight  and  increased  space  available,  etc.,  l>c  as  low  as  that 
involved  in  using  coal  fuel,  the  latter  must  remain  the  more  financially 
profnablc.  A  ton  of  coal  at  the  present  bunker  cost  of  i6s.  will  produce 
II  tons  of  steam  at  a  cost  of  1.453s.  per  ton.  A  ton  of  oil,  producing  15 
tons  of  steam,  must  be  obtained  for  22s.  for  the  fuel  cost  only  not  to  exceed 
that  of  coal.  The  present  price  in  this  country*  is  nearly  double  this  6gure, 
and  even  obtained  m  large  quantities  for  as  low  a  price  as  30s.  per  ton,  the 
oil  fuel  cost  would  never  exceed  that  of  coal  by  33  per  cent.  This  difference, 
however,  would  probably  be  made  up  in  the  advantages  of  reduced  staff. — 
The  Engineer. 

OIL  ENGINES. 

NoTE.s  ON  DiESFX  Marine  Oil  ENGINES. — The  first  marine  Diesel  engine 
of  20  horse-power  was  constructed  in  igo2-j  in  France  for  use  on  a  canal 
boat  by  the  French  engineers,  Adrien  Bochet  and  Frederic  Dyckhoff,  in 
conjunction  with  the  author.  This  engine  had,  like  the  Junkers'  engines 
already  mentioned,  two  pistons  working  in  opposite  directions  in  one 
cyhnder.  but  the  fly-wheel  shaft  was  not  at  one  end  of  the  cylinder,  as  in 
Junkers'  engine,  but  traversed  a  cooled  chaml>er  passing  straight  through 
the  combustion  chamber.  The  engine  worked  on  a  four-stroke  cycle.  The 
great  feature  of  this  arrangement  was  the  very  high  speed  which  was  made 
possible  by  the  perfect  balance.  This  small  engine  was.  as  stated,  used  to 
drive  a  canal  boat,  and  worked  quite  satisfactorily.  Others  were  also  built 
in  various  sires  up  to  several  hundreds  of  horse-power  from  some  French 
submarines  by  Sautter,  Harl^  &  Co.,  Paris. 

This  type  of  engine  is  of  no  further  practical  interest  to-day;  but  while 
its  first  application  to  a  canal  boat  is  of  no  importance  in  itself,  it  has  at 
least  the  historical  interest  of  being  the  first  Diesel  engine  to  he  used  on  a 
boat.  Since  the  date  named  the  evolution  of  the  Diesel  marine  engine  has 
steadily  continued,  chiefly  on  the  demand  of  the  French  submarines  and 
Russian  river  boats.  The  author  has  already  mentioned  that  later  on  the 
high-speed  four-stroke  cycle  engines,  built  for  electric  power  stations,  were 
made  even  lighter  than  before,  and  used  for  French  submarines  and  for 
Russian  river  vessels.  These  engines  were  not  originally  reversible;  on  the 
contrary,  they  were  used  to  generate  electricity,  by  means  of  which  the  pro- 
pellers were  driven  indirectly  for  maneuvering.  In  the  most  favorable  case 
(Delproposto)  the  propulsion  of  the  vessel  was  performed  directly  by  the 
engine,  whilst  the  maneuvering  and  slow  driving  were  done  by  means  of 
electricity. 

The  first  reversing  marine  two-stroke  cycle  Diesel  engme  was  huilt  in 
1905  by  Sulzer  Brothers,  at  Winterthur;  it  was  exhibited  in  1906  at  Milan, 
anif  fiitted  to  a  vessel  on  Lake  Geneva  in  the  same  year.  At  that  time 
engineers  were  not  quite  clear  as  to  The  importance  and  value  of  the  two- 
stroke  cycle  principle,  and  many  firms  went  on  trying  for  years  to  make 
the  four-stroke  cycle  engine  reversible.    The  first  engine  of  this  kind  was 
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built  by  Nobel  Brothers,  at  St.  Petersburg,  in  the  year  1908,  and  was  fitted 
to  a  Russian  submarine. 

In  many  factories  reversible  four-stroke  cycle  marine  engines  arc  still 
built,  but,  on  the  whole,  engineers  arc,  for  navigation  purposes,  inclined  to 
abandon  the  four-stroke  cycle  engine  entirely  and  to  replace  it  by  the  two- 
stroke  cycle  engine 

The  small  four-cylindtr  engine  of  30  horse-power  and  600  revolutions  per 
minute  is  also  a  reversible  four-stroke  cycle  engine.  It  was  built  for  ex- 
perimental purposes  in  the  year  tgcx)^  after  designs  hy  the  author,  as  an  auto- 
mobile engine  for  heavy  loads,  but  it  can  also  easily  work  as  a  marine  engine. 
The  cam  shaft  is  mounted  on  the  cylinder  cover. 

It  is  generally  known,  however,  that  in  the  Ktirnherg  works  of  the  M.  A. 
N.  important  experiments  with  large  double-acting  two-stroke  cycle  engines 
are  being  carried  out. 

In  these  works  prolonged  official  tests  of  a  three-cylinder  double-acting 
two-cycle  engine  of  850  horse-power  were  made  in  August,  lyii.  and  the 
results  proved  highly  satisfactory.  At  the  present  time  a  double-acting 
two-cycle  three-cylinder  engine  of  2000  horse-power  per  cylinder  is  being 
tested  at  Niimberg. 

From  motives  of  prudence,  the  various  navies  which  are  now  fitting  some 
large  warship  with  Diesel  engines  started  with  one  Diesel  only  ont  of  the 
two  or  three  engines  on  board:  the  Diesel  works  alone  when  the  ship  is 
running  at  normal  speed,  but  for  high  speed  steam  is  used  as  an  auxiliary. 
It  is  evident  that  larger  warships  will  not  be  fitted  solely  with  Diesel  engines 
until  practical  tests  on  the  high  seas  have  proved  to  be  completely  suc- 
cessful. 

Conclusions. — As  will  be  seen  from  this  historical  summary,  countless 
different  types  of  Diesel  engines  have  so  been  developed  that  it  has  become 
very  difficult  for  even  the  expert  to  choose  between  them.  If  one  looks 
through  the  technical  press,  numerous  other  schemes  will  be  found  on  which 
the  author  will  not  dwell,  as  they  have  never  been  actually  carried  out. 
To-day,  if  a  new  firm  is  about  to  manufacture  Diesel  engines,  it  is  almost 
impossible  to  give  them  sound  advice  as  to  the  tj'pe  and  size  they  should 
choose  from  this  bewildering  variety.  The  fads,  habits,  and  tastes  of  the 
purchasers,  and  the  kinds  of  machine  tools  in  use  in  the  works,  have  to  be 
taken  into  consideration  rather  than  technical  points  of  the  engine  itself. 
Development  is  proceeding  so  rapidly  at  present  that  within  a  few  months 
opinions  even  on  important  points  may  easily  be  changed. 

Still,  the  author  believe*;  that  this  period  of  chaotic  production  will  soon 
be  over.  At  present  it  is  generally  agreed  that  the  four-stroke  cycle  engine 
from  5  up  to  60a  horse-power  may  be  regarded  as  the  exclusive  type  for 
stationary  plants;  but  it  will  probably  not  remain  so  much  longer,  in  spite 
of  its  perfection,  in  view  of  the  development  of  the  two-stroke  cycle  engine, 
especially  that  of  the  double-acting  type. 

The  use  of  the  two-stroke  cycle  engine  for  stationary  work  has  increased, 
but  it  is  anticipated  that  this  will  be  still  further  extended.  Although  this 
engine  may  never  equal  the  four-stroke  cycle  engine  as  regards  thermal 
efticiency,  its  initial  cost  is  so  much  lower  that  its  slightly  higher  fuel  con- 
sumption will  be  more  than  counterbalanced  by  the  greater  interest  and 
amortisation  on  the  higher-priced  four-stroke  cycle  engine.  When  this 
stage  is  reached,  the  question  is  simply  one  of  economy.  In  the  author's 
opinion,  the  two-stroke  cycle  engine  will  thus  soon  make  headw.iy  for 
stationar>'  plants.  It  will  iherefnre  be  necessar>'  to  produce  from  the 
various  systems  of  two-stroke  cycle  engines  a  simple  standard  type,  with 
which  the  more  complicated  l>'pes  will  not  be  able  to  compete.  It  is  the 
author's  belief  that  this  simple  standard  type  will  make  its  appearance  very 
soon. — Dr.  Rudolph  Diesel,  in  The  Enginetr. 

Size  of  Oil  ENniN^s. — The  biggest  installation  under  construction  is  for 
a  vessel  of  3500  horse-power  by  Messrs.  Krupp,  and  in  this  case  there  are 
12  two-stroke  cycle  cylinders  of  2245-inch  diameter,  and  stroke  of  39.4 
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inches.    One  is  in  contemplation  of  6000  horse-power  with  24  four-stroke 
cycle  cylinders  of  24.8-inch  diameter  and  stroke  of  31.5  inches. 

Cargo  boats  fitted  with  Diesel  motors  of  800  to  1000  horse-power  have 
given  excellent  results  and  the  2500  horse-power  installation  on  the  Danish 
ship  Setandia,  which  has  just  begun  service,  is  said  to  have  answered  all 
expectations  during  the  recent  trials.  When,  however,  we  come  to  in- 
stallations of  12,000  to  15,000  horse-power  for  high-speed  warships,  the  con- 
ditions are  quite  different.  The  Krupps  obtained  some  time  ago  an  order 
from  the  German  Navy  for  Diesel  motors  of  high  power  and  so  far  ex- 
periments with  these  engines  have  resulted  in  two  explosions,  the  second 
one  killing  eight  men  and  wounding  eight  more.    Diesel  motors  would  solve 

Two-stroke  Cycle. 
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Indicator  Diagrams  of  Single-Acting  Diesel  Engines. 


one  of  the  most  dejicate  naval  engineering  problems  by  allowing  an  enor- 
mous saving  in  weight,  besides  their  great  economy  in  fuel  consumption, 
which  would  also  reduce  the  bunker  capacity  for  a  given  radius  of  action. 
However,  the  last  catastrophe  has  revealed  the  dangerous  character  of  these 
engines  at  such  enormous  pressures  as  would  be  required  on  battleships 
aind  cruisers  and  it  seems  as  if  many  years  would  elapse  before  their 
employment  became  practical  even  in  high-speed  passenger  liners. — 
Shipping,  Illustrated. 

Two  Russian  cruisers,  each  a66  feet  8  inches  long  by  42  feet  3  inches 
beam,  of  about  3500  tons  net  mmI  ««««  **-^-^^'«»er,  nave  been  fitted  with 
Diesel  engines  by  one  of  t**  !tne  builders  in   that 

cotintry.    This  firm  has  »lto  ^  •  fol*  five  looo-horse- 
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power  gunboats,  one  900 horse- power  gunboat,  one  750-horsepower  gov- 
ernment inspection  ship,  together  with  other  craft,  which  brings  the  total 
up   to   90   ships   aggregating   20,000   horse-power. — International   Marine 

Engineering. 

Our  First  Diesel-Engine  Submarines. — Our  two  latest  submarines, 
£-/  and  E-J.  have  two  features  of  novelty,  namely,  that  the  motive  power 
consists  of  Diesel  engines,  of  520  horse-power,  and  that  the  vessels  are  fitted 
with  a  form  of  folding  masts,  which  reach  30  feet  above  the  deck  and  will 
form  part  of  a  wireless  outfit.  The  vessels  are  135  feet  long  and  each 
carries  four  torpedo-lubes.  As  5000  gallons  of  fuel  oil  can  be  stored,  the 
vessels  will  have  a  wide  radius  of  action. — Scientific  American. 

For  submarines  the  oil  engine  possesses  the  advantages,  that  it  is  revers- 
ible, and  that  the  fuel  is  not  so  dangerous  to  carry  as  gasolene. 

Oil  Engined  Vessels. — The  Dutch  steamship  Scmbihtt,  of  152  feet  lengjth, 
beam  of  26  feet,  has  Werkspoor-Diesel  engines,  three  cylinders,  each  12 
inches  in  diameter  with  stroke  of  20  inches.  Speed  of  200  revolutions  per 
minute.  Oil  consumption,  one  ton  per  24  hours.  Has  made  a  run  of  1780 
miles  at  mean  speed  of  7'/i  knots  on  consumption  of  14  tons  of  oil.  The 
average  consumption  being  11.7  pounds  per  sea  mile. 

Time  from  full  speed  ahead  to  full  astern  is  7  seconds,  the  engine  itself 
reversing.    This  vessel  is  in  the  Java  trade. 

The  I'uicanus  has  proven  a  success.  Her  displacement  being  1900  tons. 
with  a  500  horse-power  Diesel  oil  engine. 

Oiiv-EKCiNEn  Ship  *' SELANorA."— This  is  the  first  sea-going  passenger 
vessel  fitted  with  Diesel  engines.  2500  horsc-jwwer,  and  is  for  the  East 
Asiatic  Company.  There  are  two  engines,  driving  twin  screws,  each  engine 
consisting  of  a  set  of  eight  single-acting  cylinders  20li  inches  in  diameter 
by  a84<J-inch  stroke,  working  on  the  four-stroke  cycle.  Messrs.  Rurmeislcr 
&  Wain  have  adopted  this  type  of  Diesel  engine  to  obtain  greater  reliability, 
owing  to  the  absence  of  temperature  troubles,  the  completeness  of  scaveng- 
ing, and  the  better  balance  of  the  reciprocating  parts  than  has  so  far  licen 
considered  obtainable  with  two-stroke  cycle  engines  of  equal  power  and  of 
the  same  cylinder  dimensions.  That  this  policy  is  justified  was  proved  by 
the  running  of  the  engines  on  the  demonstration  trip  from  London  to 
Antwerp. 

The  cam  shaft  and  maneuvering  shaft  are  supported  on  brackets  bolted 
to  the  crank  case,  making  the  removal  of  the  cylinder  heads  for  the  examina- 
tion and  adjustment  of  the  reciprocating  parts  quite  simple,  as  neither  of 
these  two  shafts  need  he  disturbed  in  any  way  Skew  gearing — the  mnst 
general  method  of  drive  for  the  cam  shaft — has  in  this  design  been  dis- 
placed by  cast-steel  spur  wheels,  although  it  is  retained  for  the  maneuvering 
shaft,  which  is  only  in  action  to  bring  the  opposite  motion  cams  into  play, 
to  lift  the  rollers  with  their  push  rods  and  to  replace  them.  The  skew 
gearing  is  operated  by  a  compressed-air  motor  taking  air  from  the  starting 
air  reservoirs.  There  are  two  fuel  pumps  for  each  set  of  eight  cylinders, 
each  pump  being  of  sufficient  capacity  to  supply  the  whole  engine,  and.  ac- 
cording to  the  gauge,  the  pressure  of  the  oil  on  the  exit  from  the  pump  was 
1000  pi.^unds  per  square  mch.  This  gives  an  indication  of  the  extrrme 
accuracy  of  machining  and  fitting  which  is  essential  for  this  work. 

A  fourth-stage  compressor  in  the  forward  end  of  each  main  engine  re- 
ceives the  air  from  the  300-pound  compressor,  and  compresses  it  up  to  the 
pressure  required  for  the  injection  and  pulvcriiation  of  the  fuel — *.  e.,  goo 
pounds  per  square  inch.  lilach  one  of  these  high-pressure  compressors  is 
eaual  to  the  total  work  of  both  engines,  and.  further,  an  additional  length 
of  working  stroke  can  be  given  to  either  when  it  is  desired  to  increase  the 


I 
I 
I 


I 
I 


output  of  900  pounds  per  square  inch  air  for  the  recharging  of  bottles,  etc. 
U  is  also  further  possible  to  fit  a  delivery  valve  with  connections  to  a  work- 
ing cylinder  in  place  of  the  exhaust  valve,  so  as  to  augment  further  the 
store  of  the  starting  medium,  by  utilizing  the  compression  stroke  of  the 
cylinder.  The  engine  turns  well,  and  without  appreciable  loss  of  balance 
when  firing  in  seven  or  even  six  of  the  cylinders  of  one  engine.  As  a  llnal 
stand-by,  a  steam-driven  three-stage  Qoo-pound  per  sc^uarc  inch  air  com- 
pressor is  installed  forward  of  the  oil-fired  donkey  boiler  which  is  placed 
aft  in  the  engine  room  between  the  thrust  shafts. 

The  fuel  injection  air  is  stored  in  two  working  bottles  of  German  manu- 
facture, with  solid  ends  welded  in  by  a  patent  process,  placed  vertically 
amidships  between  the  compres.sed-air  maneuvering  engines.  Drain  pipes 
to  the  bottom  of  the  working  bottles  are  fitted,  and  periodic  blowing  down 
ensures  freedom  from  moisture,  with  its  consequent  corrosion.  Two  spare 
bottles  are  placed  against  the  forward  bulkhead,  and  it  is  so  arranged  that 
connections  can  be  made  between  the  independent  fuel  injectors,  one  work- 
ing and  two  spare  air  bottles,  to  keep  the  main  engines  running  should  their 
air  supply  fail,  due  to  leakage,  etc.  It  is  interesting  to  note  that  both  the 
auxiliary  Diesel  engines  have  also  a  fourth-stage  air  compressor  {300  pounds 
to  900  pounds  per  square  inch)  on  the  forward  end  of  their  crank  shafts. 
The  starting  air,  at  300  pounds  per  square  inch,  is  stored  in  four  reservoirs 
— ^two  for  each  engine — with  dished  ends,  which  are  hung  from  the  deck 
above.    One  reservoir  is  normally  sufficient  for  each  engine. 

Lubrication  oU  to  the  main  bearings  is  forced  in  at  10  pounds  per  square 
inch  pressure  by  one  of  two  electrically  driven  plunger  pumps  through  the 
main  bearings,  crank  shaft,  and  crank  webs  to  the  pin  and  bottom  end  bear- 
ing, thence  up  the  connecting  rod  to  the  cross  head  hearing  and  up  the 
piston  rod  to  the  piston,  coming  down  the  piston  rod  again  to  the  guides, 
when  the  oil  is  partially  cooled,  and  thence  led  outside  the  crank  case 
and  discharged  through  a  filter  to  the  sump  in  the  bed  plate.  This  dis- 
charge supplies  the  means  whereby  the  engineer  on  watch  can  assure 
himself  of  the  quantity  of  flow  and  the  temperature  of  the  oil.  Each 
lubricating  oil  pump  is  in  circuit  with  a  cooler  of  ample  proportions  to  cope 
fully  with  the  onerous  temperature  conditions  of  the  Red  Sea  and  the 
tropics.  There  are  two  cooling-water  centrifugal  pumps,  electrically  driven, 
to  supply  all  the  cooling  for  the  main  and  auxiliary  engines,  main  and 
auxiliary  compressors,  lubricating  oil,  etc.;  two  duplicate  electrically  driven 
three-throw  plunger  pumps,  one  for  sanitary  purposes,  two  for  the  bilges, 
with  connections  to  the  ballast  tanks,  which  arc  usually  pumped  out  by  a 
compressed-air-driven  ballast  pump.  The  compressed  air  also  operates  the 
fuel-oil  pumps,  which  draw  the  fuel  oil  from  the  double-bottom  tanks  to  two 
daily  service  tanks  of  sulTKicnt  capacity  for  i»  hours  working,  which  are 
placed  on  the  engine-room  tops.  The  function  of  these  service  tanks  is  to 
permit  of  the  settlement  of  any  water  pumped,  together  with  the  oil  from 
the  double-bottom  thinks,  which  are  filled  with  ballast  when  empty. 

The  donkey-boiler  auxiliaries,  the  fuel-oil  heater,  feed  pump,  and  fuel- 
oil  pump  are  naturally  steam  driven,  and  arc  placed  in  the  after  bulkheads, 
and  there  is  an  electrically  driven  CO,  machine,  used  for  the  refrigerating 
space.  The  electric  hydraulic  steering  gear  of  the  Hele-Shaw  Martineau 
type  has  given  every  satisfaction. 

It  is  interesting  to  note  that  compressed  air  will  not  be  used  for  working 
the  ballast  and  fucl-oi!  pumps  in  the  next  ship,  as  it  has  been  found  that  the 
method  of  drive  is  neither  reliable  nor  economical  for  these  purposes.  A 
critical  examination  of  the  machinery  equipment  of  the  St'liittdia  reveals 
the  fact  that  Messrs.  Burmeistcr  &  Wain  are  determined  to  show  in  aelual 
practice  that  the  prejudice  of  the  many  sceptics  is  unfounded,  and  that 
where  first  cost  and  weight  are  not  primary  consideration,  an  installation 
can  be  designed  which  will  meet  the  most  stringent  demand  for  reliability. 
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Below  is  a  rcproHuction  of  an  indicator  diagram  taken  during  the  voyas^e 
of  the  Stiandia.  The  mean  effective  pressure  from  the  card  is  approxi- 
mately 6-4  kg.  per  cm  (qt  pounds  per  square  inch)  at  129  revolutions  per 
minute,  which  gives  the  indicated  horse-power  for  eight  cylinders  at  iigo, 
or  rooo  brake  hofie-power,  assuming  &\  per  cent  mechanical  efficiency,  as 
obtained  on  the  test  bed  at  the  Copenhagen  works.  The  fuel-oil  consump- 
tion is  about  0.45  pound  jicr  brake  horse  power  hour.  The  space  in  which 
Ihc  silencers,  cooled  by  the  feed  for  the  donkey  boiler,  were  pfaced  was 
noticed  to  he  hot,  and  it  is  problematical  whether  a  mast  exhaust  possesses 
any  advantages  other  than  that  of  appearance  over  a  water-cooled  silencer 
io  a  funnel  above  the  engine  room.  There  was  less  smell  in  the  engine  room 
than  in  that  of  a  steamship.  The  noise  from  the  engines,  what  little  there 
was,  is  attributable  in  a  considerable  measure  to  the  delivery  valves  of  ihc 
300  pound  per  square  inch  air  compressors  and  the  lubricating  oil  pumps, 
which,  latter,  it  must  he  explained,  were  designed  and  made  within  one 
week,  in  order  to  take  the  place  of  compressed-air  pumps,  which  had  not 
proved  entirely  satisfactoo'.  The  fact  that  the  engines  were  of  the  eight- 
cylinder  eight-crank  type  gave  a  remarkable  freedom  from  that  vibration 
usually  associated  with  Diesel  engines,  but.  as  in  many  other  ships,  the  syn- 
chronism of  ihe  periods  of  vibration  at  certain  speeds  made  itself  felt  to 
those  in  the  passenger  accommodation. 

"seiJiNo/A" 

Scale,  tf 'S^i  -  S/^  per  Cm. ' 
^lUl  Powtr 
hfcanPrtst.  SJAOk. 
RtwUuioTu per  Mm.  17$ 
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The  engine-room  officers  will  number  seven — two  on  each  watch:  It  is, 
moreover,  claimed  that  the  adoption  of  Diesel  engines  has  increased  the 
cargo-carrying  capacity  by  1000  tons,  chiefly  owing  to  the  absence  of  coal 
bunkers,  since  an  engine  and  boiler  room  for  the  same  power  would  only 
occupy  two  or  three  frame  spaces  more  than  the  Diesel  engines.  The  saving 
in  weight  must  be  small,  since  the  machinery  of  the  Selandia  must  weigh 
some  400  to  450  tons,  which  is  equal  lo  250  pounds  per  brake  horse-power 
for  the  main  engmcs  alone. 

The  Selandio  has  not  yet  encountered  weather  of  a  suflficiently  severe 
nature  to  test  the  action  of  the  AspinaM  governor  to  prevent  racing  of  the 
propeller,  although  it  is  slated  that  the  governor  gave  satisfaction  on  the 
test  bed  when  the  dynamo  load  was  suddenly  cut  off.  Another  interesting 
point  will  be  the  effect  of  the  flywheel  on  rcimmcrsion  of  the  propeller  after 
the  governor  has  been  in  action.  The  maneuvering  capacity  of  the  engine 
was  tested  from  West  India  docks  to  Gravesend,  and  proved  satisfactory, 
although  two  lugs  were  in  attendance.— £«gi«r^ri«g. 

The  large  Diesel  motors  built  by  the  Maschinenfabrik  Augsburg-Num- 
berg,  Nuremburg.  for  the  German  N'av>",  do  not  seem  to  have  given  entire 
satisfaction.  Several  months  ago  the  cylinder  of  one  of  these  motors  ex- 
ploded in  the  builders'  shops.  After  various  modifications  new  trials  took 
place,  resnhing  on  January  30.  in  a  deplorable  disaster.  After  the  motor  had 
been  (joing  at  full  speed  for  several  hours,  a  cylinder  exploded  killing  three 
machmisis  on  the  spot  and  wounding  mortally  five  more  engineers  and 
machinisis  who  all  died  before  morning.    Furthermore,  two  engineers  and 
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six  workmen  were  seriously  injured  A  sequel  to  these  accidents  is  that  the 
opinion  is  gaining  ground  among  engineers  that  high-powered  Nuremburg 
Diesel  motors  upon  which  such  hopes  had  been  built  will  never  be  installed 
in  tlic  large  battleships  for  which  they  were  intended. — Shipping,  Illustrated. 

Advaktaces  of  Oil-Burning  Vessels. — The  East  Asiatic  Company, 
owners  of  the  S.  S.  Sclandia.  claims  the  following  advantages  for  oil-burn- 
ing vessels: 

(i)  The  savings  effected  by  using  oil  instead  of  coal  may,  under  the  oil 
contract  made  by  the  company  over  a  series  of  years,  be  estimated  at  more 
than  50  per  crnt.  (2)  The  increased  loading  capacity  obtained  through  less 
weight  of  machinery,  as  well  as  increased  cargo  space  gained  by  the  absence 
of  coal  bunkers,  and  larger  carrying  capacity  owing  to  dtflference  in  the 
respective  weight  of  quantities  of  oil  and  coal.  (3)  Calling  at  ports  for 
filling  bunkers  and  loss  of  time  connected  therewith  are  avoided.  A  steam- 
ship on  the  Far  Eastern  trade  will  require  to  coal  at  eight  or  ten  different 
ports,  whereas  a  motor  vessel  need  only  lake  in  oil  at  one  or  two  ports. 
Further,  the  drawbacks  attending  coaling  and  stoking  are  got  rid  of:  sav- 
ings are  in  this  way  effected  and  expenses  for  maintenance  reduced.  More- 
over, there  is  no  heating  of  the  vessel  from  the  boilers,  which,  particularly 
in  the  tropics,  is  of  great  importance  to  the  cargo,  and  also  the  danger  of 
spontaneous  combustion  is  diminished.  (4)  The  cost  price  of  a  motor 
ship  like  the  Selandia  is  about  10  per  cent  higher  than  that  of  a  correspond- 
ing steamship,  but  on  the  other  hand  the  loading  capacity  is  larger  by  about 
TO  per  cent,  so  that  the  gain  per  ton-carrying  capacity  will  amount  to  about 
the  same. — The  Engineer. 

Oil-Encineu  Vessels  in  Service, — Tlie  following  table  from  The  En- 
gineer gives  list  of  these  in  service  in  April,  igi2: 

Summary. 

Oil-tank  vessels  (15,000  tons.  42  H.  P.  largest) about  at 

Tugs  ...., "  37 

Motor  sadmg  vessels '  8 

Merchant  vessels,  freight,  passenger  and  combined  vessels  (9000 

tons.  max.  3000  H.  P). , ^ **  43 

Fishing  boats "  14 

Miscellaneous    "  10 

Submarines    "  115 

Warships    "  30 

Small  boats "  20 

Total    304 

DiE5EL  Oil  Engines  iw  Electhical  Plants. — Tn  general,  the  reports 
seem  to  indicate  that  the  most  seriou*  tmubles  and  the  principal  sources  of 
expense  in  connection  with  the  operation  of  the  engines  (most  of  which 
bad  been  used  from  one  to  three  years)  were  due  to  cracked  cylinder  heads, 
broken  connecting  rods  and  crank  shafts,  to  reboring  of  cylinders,  to  carbon 
deposits  and  valve  grinding,  and  to  replacement  of  piston  rings  and  fuel 
injection  accessories,  valves,  needles,  atomizers,  etc.  Cost  of  repairs  per 
engine  per  year  varied  from  a  nominal  sum  up  to  one  instance  of  $700,  the 
latter  high  figure  lieing  mainly  due  to  cracked  cylinder  heads.  The  average 
cost  of  repairs  and  renewals  was  between  $200  and  $300  per  engine  per 
year,  or  from  2  to  3  per  cent  of  the  cost  of  the  engines. — BUctricai  World, 

Gas  Engines  for  Ship  pROPtasioN. — The  Holsapfcl  II. — This  is  a  gas 
cngined  vessel,  with  hs  own  gas  plant,  which  was  built  and  supplied  by  the 
Power  Gas  Corporation,  of  Stockton-on-Tees.  It  consists  of  two  producers, 
3  feet  6  inches  square  and  6  feet  6  inches  high,  and  of  two  scrubbers,  13  feet 
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high  and  2  feet  6  inches  Hiamrtrr.  Exigencies  of  space  on  board  so  small  a 
vessel  forced  the  owners  to  agree  to  a  somewhat  cramped  position  for  the  gas 
plant,  which  is  situated  in  the  engine  room  on  the  port  side.  The  arrange- 
ment as  it  exists  on  board  this  vessel  is  prnbahly  the  only  one,  so  far  as  the 
producers  are  concerned,  which  could  he  adopted  on  a  vessel  of  her  size 
with  engines  aft. 

These  are  placed  on  a  platform  j  feet  9  inches  high,  and  rhey  form  part 
of  a  closed-in  gas  space,  which  is  accessible  by  a  gas-light  door  from  the 
engine  room,  but  is  not  supposed  to  be  entered,  except  in  case  of  urgent 
need,  while  the  vessel  is  under  power.  The  working  of  the  producers,  such 
as  blowing  "n,  and  the  working  of  coal  cocks  is  by  levers  from  the  engine 
room.  The  only  openings  lo  the  engine  room  arc  the  blowing-on  cocks. 
which  can  he  .shut  by  a  slide,  and  four  inlets,  which  are  only  open  while  the 
gas  plant  is  under  suction 

The  producers  are  lined  inside  with  fire  bricks;  they  were  originally  con- 
nected with  the  scrubbers  by  horizontal  pipes  entering  the  scrubbers  at  the 
base.  The  scrubbers  were  filled  with  coke  to  a  depth  of  6  feet ;  sea  water 
from  a  tank  on  deck  trickles  down  through  this  coke,  and  serves  to  cool 
the  gas  and  lo  free  it  from  any  dust  which  may  enter  from  the  producers. 
Above  the  coke  is  a  space  coniainmg  wood  wool  as  a  further  means  of 
cleaning  the  gas.  The  cooling  water  is  discharged  into  a  tank  underneath 
the  5crubl>ers.  whence  it  is  pumped  overboard  by  a  drum  pump  running 
by  a  belt  from  the  main  engine.  Originally  a  centrifugal  pump  was  fitted 
for  this  purpose,  but  it  was  found  to  be  quite  useless,  and  had  to  be  changed 
for  a  drum  pump.  Steam  vapor  is  supplied  by  eight  flash  boilers  inside  the 
producers,  and  fresh  water  has  to  be  supplied  for  this  purpose,  and  this  is 
carried  in  the  after  peak  tank.  In  order  to  be  able  to  use  sea  water,  a  new 
type  of  vaporizer  has  been  designed,  by  which  sea  water  can  freely  be  used, 
and  this  will  be  fitted  to  the  exhaust   in  the  early  future. 

It  may  here  be  stated  that  a  sufficient  supply  of  steam  vapor,  1.  t..  i  pound 
of  water  evaporated  for  every  pound  of  coal  used  is  e.isential,  not  only  for 
the  quality  of  the  gas.  but  also  to  reduce  the  formation  of  slag  in  the  pro- 
ducers. 

The  vertical  gas  engines  is  by  Messrs  E.  S.  Hindlcy  &  Sons,  of  Bourton. 
Dorset.  It  has  six  cylinders.  lo-inch  diameter  and  10  inch  stroke;  it  is 
designed  to  run  at  450  revolutions  per  minute.  It  is  a  similar  engine  to  the 
type  now  manufactured  by  several  gas  engine  builders  for  the  purpose  of 
working  electric  dynamos,  and.  in  so  far  as  it  works  on  the  hydraulic  trans- 
former, its  task  is  practically  identical  with  that  of  other  vertical  gas  engines 
<m  shore.  The  engine  has  forced  lubrication  and  low-tension  magneto,  and 
also  Lodge  ignition. 

The  consumption  of  anthracite  coal  during  recent  runs  varied  between  25 
and  J5  cwt.  per  day  of  twenty  four  hours,  and  was  about  one-half  of  that  of 
steamers  of  similar  power. 

During  this  period  several  faults  manifested  themselves  in  connection 
rilh  the  machinery,  and  particularly  with  the  gas  plant.  Among  them  it 
ihould  be  mentionefl  that  the  horizontal  connecting  pipes  l>elwern  scrubbers 
nnd  producer**  Several  times  got  filled  with  water  when  the  shin  was  by  the 
itrrn,  which  *hut  off  the  gas  from  the  engine  and  caused  a  sudflcn  stoppage. 
.^  'i>c  w.i»  altered  so  a»  to  slant  downwards  from  the 

I  {!•  t  "K-  111  hK  .-.>  i  i.mI-cm.  moreover,  was  found  to  gradually  pulverise, 
and  it  ultimately  choked  the  outlet,  so  that  the  water  rose,  and  even  came 
into  till  fir.-Iii,  rr*.  putting  out  the  fires.  Since  that  time  earthenware  tubes 
of  a  <'  ig  a  maximum  of  surface  have  been  placed  tn  the  scrubbers 

as  a  ?>  fir  the  coke. 

The  ttrc-ltfick  lining  of  the  producers  was  frequently  covered  with  staiCr 

and  wh^n  thi*  wa*  removed  the  firr  bricks  were  injtirrd     I  have  suggested 

'I  "  '  ^traiitc  would  be  a  good  substitute  for  fire  brick. 

g  will  not  adhere  to  this,  and  an  experiment  for 

pii'MTiK  *  I'Mi  I'-ii  >ii  .iii;>   lifting  into  one  of  the  producers  is  now  being  made- 
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The  two  levers  for  opening  the  exhaust  valves  of  the  producers  were 
originally  on  the  port  side  of  the  engine.  It  happened  several  times  that 
in  cases  of  sudden  stoppage  of  the  engine  burning  gas  came  from  the  pro- 
ducers into  the  engine  room,  when  it  was  difficult,  on  account  of  the  gas 
flame,  to  get  at  the  levers  of  the  exhaust  valves.  In  order  to  avoid  this,  the 
shafts  of  the  exhaust  valves  have  been  brought  right  across  the  engine  to 
the  starboard  side,  and  so  arranged  that  both  valves  can  be  opened  by  one 
movement.  I  consider  it  essential  that  such  or  similar  arrangements  should 
be  fitted  to  future  gas-driven  vessels. 

The  Lodge  ignition,  as  originally  fitted,  and  having  wax  as  an  insulating 
material,  was  found  unsuitable  on  account  of  the  high  temperature  pre- 
vailing in  the  engine  room,  and  a  new  design  of  ignition  specially  adapted 
for  the  vessel  is  now  being  fitted. 

Another  interruption  in  the  working  of  the  vessel  was  caused  by  the  shift- 
ing and  breakage  of  one  of  the  oil  pressure  pipes.  This  happened  ai  a  very 
inconvenient  time,  in  very  heavy  weather,  and  caused  some  danger  to  the 
vessel.  The  oil  pressure  pipes  arc  now  being  placed  in  deep  grooves,  and 
ver^'  securely  fixed  into  position  so  as  to  preclude  the  possibility  of  a  similar 
accident. 

In  other  respects  the  gas  engine  has  worked  with  fair  regularity,  but  the 
power  given  with  anthracite  gas  is  probably  nearer  160  than  iSo  horse- 
power, the  power  guaranteed  by  builders,  which  guarantee,  however,  was 
i"or  gas  of  140  B.  Th.  U.  The  transformer  has  been  in  every  way  satis- 
factory.—rA^  Engineer. 

AERONAUTICS. 

For  (he  first  time  an  Italian  aeroplane  has  been  touched  by  the  enemy's 
fire.  While  the  airman  Rossi  passed  over  a  large  Arab  encampment  in  the 
vicinity  of  Tobnik  carrying  as  a  passenger  Captain  Montu,  who  succeeded 
m  throwing  bombs  with  good  result,  the  aeroplane  was  fired  upon  by  the 
enemy  and  was  hit  by  four  bullets,  one  of  which  woimdcd  Captain  Monlu 
very  slightly.  Captain  Montu  is  a  member  of  the  Chamber  of  Deputies  and 
went  to  Tripoli  to  organize  a  corps  of  volunteer  airmen. — United  Service 
Gasette, 
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The  use  of  the  dirigible  as  a  weapon  of  offensive  warfare  was  tried  with 
apparent  success  by  the  Italians  at  Aziziah  in  Tripoli  on  May  2,  when,  ac- 
cording to  a  terse  official  report  sent  to  Rome,  two  of  the  new  dirigibles 
•ailed  over  the  camp  and  dropped  thirty  bombs,  practically  destroying  the 
^tiemy's  position,  and  resulting  in  heavy  loss  of  life.    The  Turks  tried  to 
Utilize  their  field  pieces  to  destroy  the  dirigibles  with  shrapnel,  but  they 
Could  not  fire  at  sufficient  elevation,  and  the  explosives  fell  far  short. — Army 
nd  Nax>y  Journal- 


Aebovautics  in  France. — The  latest  figures  with  regard  to  aviation  and 

cronautics  in  France  are  $4.^00,000  for  aeroplanes  and  $1,600,000  for  air- 
ships. Fifteen  of  the  latter  type  will  he  constructed,  and  at  the  end  of  1912 
"^t  is  proposed  to  have  334  aeroplanes  in  operation.  At  the  present  time  the 
French  Army  has  over  two  hundred.  These  aeroplanes,  which  are  known 
as  avions,  are  to  be  divided  into  flotillas  of  eight  machines,  six  of  which  are 
to  be  always  in  full  commission  with  two  in  reserve.  These  six  machines 
are  to  consist  of  two  monoplanes  and  four  biplanes,  divided  into  pairs  and 
intended  to  carry  one.  two,  and  several  men.  The  reserve  machines  are  to 
be  one  monoplane  and  one  biplane.  The  208  avions  now  possessed  by  the 
army  have  been  divided  into  thirteen  flotillas,  eight  for  field  and  five  for 
garrison  use.  At  the  end  of  the  year  it  is  expected  to  have  twenty-seven 
flotillas  in  the  field  and  five  for  garrison  work.  A  special  flotilla  of  pnwerfuj 
high-speed  machines  will  be  attached  to  each  of  the  field  armies  in  time  of 
war,  for  long  distance  reconnoissance  work.  Each  flotilla  is  to  have  seven 
pilots,  a  quartermaster,  four  non-commissioned  officers  (including  a  chief 
engineer),  and  forty-four  men. — Scientific  American. 
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Progress  in  aviation  matters  is  a  commendable  feature  of  the  French 
fighting  administration.  The  advance  made  bv  the  army  is  now  being 
emulated  in  the  navy,  the  Minister  of  Marine  having  decided  to  wsc  the 
Montpellier  aerodrome  for  the  trial  of  hydroplanes  and  the  training  of  naval 
airmen.  At  present,  the  French  Navy  has  an  aeroplane  at  Buc,  and  a  Voisin 
hydroplane  is  on  order  which  will  begin  its  trials  at  Toulon  on  April  15. 
The  cruiser  Foudre  has  been  specially  prepared  for  aviation  work  and  has 
been  hlted  with  a  platform  for  the  landing  of  aeroplanes  The  Montpellier 
aerodrome  will  only  be  used  provisionally  until  that  of  Frejus.  which  will 
be  the  headquarters  of  the  Naval  Air  Corps,  is  ready.  The  land  necessary 
has  already  been  provided  for,  and  the  plans  of  the  various  buildings  re- 
quired are  completed.  The  Supplementary  Naval  Estimates  admit  of  the 
purchase  of  ten  machines,  a  number  that  will  be  siifhpient  to  permit  of  a 
deBnite  estimate  being  made  of  the  services  which  aviation  will  be  able  to 
render  to  the  navy. — United  SenHce  Gazette. 

A  new  era  has  been  opened  in  the  matter  of  directing  artillery  fire  at 
targets  unseen  by  the  gunners  from  information  furnished  to  them  by  aerial 
scouts.  Performance  of  aeroplanes  in  the  Continental  maneuvers  of  l<>ii. 
Captain  Rellengcr  in  a  single-seated  monoplane  and  Captain  Casse,  Lieu- 
tenant Blard  and  Lieutenant  Menard  (each  accompanied  by  an  observer) 
in  three  double-seated  biplanes  were  directed  to  reconnoiter  the  scene  of 
operations  of  an  enemy  supposed  to  be  advancing  on  Verdun  and  to  report 
the  effect  of  artillery  fire  from  their  own  side.  The  latter  fired  live  sncll, 
but.  of  course,  only  marks  or  dummies  represented  the  force  of  the  enemy, 
which  were  invisible  to  the  gunners  owing  to  the  elevation  of  the  ground 
between  them  and  their  objectives.  T^e  aviators  rose  to  a  height  of  4000 
feet  to  comply  with  sup[>osed  conditions  of  safety,  circled  around  over  the 
enemy  during  the  engagement  and  by  means  of  dropped  messages  indicating 
the  results  of  the  firmg  from  time  to  time  rendered  the  shooting  far  more 
effective. 

The  success  of  the  aerial  scouts  in  the  French  and  German  exercises  has 
developed  a  tendency  among  enthusiastic  advocates  of  the  aeroplane  to 
assume  that  the  army  airman  will  entirely  take  the  place  of  the  cavalry  scout, 
but  it  is  well  to  point  out,  says  the  London  writer,  that  it  is  unre.'isonable  to 
suppose  that  the  aeroplane  can  do  more  than  very  considerably  lighten  the 
labor  of  the  cavalry  rcconnoissancc  and  allow  the  mounted  troops  more  rest 
and  more  freedom  for  purposes  of  tactical  aggression  while  at  the  same  lime 
reducing  the  strain  on  the  horses.  On  September  9.  during  the  French 
maneuvers,  not  one  of  the  twenty-four  aviators  on  both  sides  could  go  up 
on  account  of  the  weather.  Such  weather  crippling  of  the  activity  of  air 
scouts  and  other  dangers  and  mishaps  must  be  taken  account  of  and  the 
net  result  is  to  make  it  plain  that  it  would  be  most  unwise  to  rely  upon  the 
continuous  efficiency  of  ncrial  scouting  in  any  form,  if  unsupported  by 
mounted  troops  forming  a  protectice  screen  against  the  scouting  enterpriser 
of  the  enemy's  cavalry. 

The  general  adoption  by  the  different  nations  of  neutral-colored  uniforms 
is  destined  to  decrease  materially  the  efficacy  of  the  air  scoul.  according  to 
this  British  student  of  aeronautics,  for  whereas  hitherto  it  has  been  com- 
piaratively  easy  to  distinguish  friend  from  foe  by  the  distinctive  uniform* ^B 
with  the  universal  introduction  of  field  service  uniforms  of  grey-green  or^| 
or  mud-color,  calculated  to  make  the  wearers  as  little  conspicuous  as  pos- 
sible, the  problem  of  distinguishing  friendly  from  hostile  troops  and  even  of 
distinguisning  scattered  troops  at  all  when  flying  rapidly  at  a  safe  elevation 
will  be  much  more  difficult  than  now.    It  is  hard  to  say  what  the  aerial  patrol 
will  be  able  to  do  for  his  own  side  in  wooded  country.     He  will  be  visible  ^m 
and  possibly  audible  to  the  enemy  but  he  will  see  next  to  nothing  himself,  jfl 
In  misty  weather  he  will  lose  his  way  and  sec  iiothinij  at  all.    The  ease  wiA  ™ 
which  air  scouts  can  be  deceived  by  false  dispositions  and  dummy  field 
works  will  also  tend  to  vitiate  the  work  of  the  fliers.    In  the  German  Army 
maneuvers  of  1910  the  *'  red  **  army  laid  out  a  dummy  position  with  elaborate 
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field  works  whidi  completely  fooletl  the  air  bcouis  of  the  "blue"  army, 
aitliough  (hey  were  in  a  dirigible  and  had  a  steady  platform  for  observation. 
— Army  and  Saiy  Journal. 

RADIO. 

Radio  in  the  Sahara. — Signer  Marconi  announced  that  no  poles  or  masts 
are  needed  in  sending  radiograms  acro&s  the  desert.  Lay  the  wires  along  the 
sand  a  short  distance  in  the  direction  in  which  the  message  is  In  be  sent,  and, 
due  to  the  complete  dr\'ness  and  non-conductivity  of  the  sand,  ihe  apparatus 
performs  its  functions  as  well  as  before.  It  is  claimed  that  messages  sent 
in  this  manner  cannot  be  intercepted. — Scientific  American. 

French  Fishing  Fleet. — Following  the  example  set  by  the  German  gov- 
ernment, a  credit  of  $50,cxx)  has  been  asked  from  the  French  government  to 
encourage  the  in'stallaiion  of  wireless  telegraphy  in  French  fishing  smacks. 
Boats  carrying  their  own  apparatus  will  receive  an  installation  bounty  of 
$400  and  an  upkeep  allowance. — Shipfying.  Illustrated. 

Enci-and'.s  Coastguard  Radio  Operators. — It  is  directed  that  officers  and 
men  of  the  wireless  telegraphy  section  of  the  coastguard  will  only  embark 
in  the  fleet  for  a  cruise  of  j8  days  once  in  two  years,  instead  of  embarking 
every  year  as  at  present.  With  regard  to  the  signal  section,  no  more 
embarkations  in  the  fleet  are  to  take  place,  but  the  officers  and  men  arc  to 
undergo  a  course  of  training  of  2!^  to  35  days  once  every  four  years  in  the 
Signal  School  at  Portsmouth.— C«i7t-rf  Service  Gasette. 

EwcLisH  Chain  of  St.\tions. — The  Marconi  Wireless  Telegraph  Co.  has 
received  a  dispatch  from  its  headquarters  at  London  advising  it  of  the  com- 
pletion of  a  contract  with  the  British  K^'vernment  for  the  erection  of  a  chain 
of  wireless  stations,  to  be  known  as  the  Imperial  Wireless  Chain,  linking 
together  a  number  of  the  colonial  possessions  of  the  British  F,mpirc.  Among 
the  chief  stations  of  the  chain  are  to  be  those  at  London;  in  Kg>pt.  at  the 
northerly  entrance  of  the  Red  Sea,  and  at  Aden,  at  the  southern  extremity 
of  the  Red  Sea.  hnth  on  the  ea.stern  route  to  India;  at  a  central  point  in 
India;  also  at  Singapore,  in  the  Straits  Settlements,  on  the  route  to  the  Far 
East,  and  at  Pretoria.  South  Africa.  These  arc  to  be  the  nuclei  of  further 
stations  in  this  chain,  which  is  designed  to  extend  the  service  gradually  so 
as  to  link  London  with  nil  the  British  possessions  beyond  the  seas.  The 
British  government  allows  £60.000  for  each  station,  exclusive  of  sites  and 
buildings,  and  allows  the  company  10  per  cent  of  the  gros.s  traffic  receipts 
for  the  duration  of  the  contract,  which  lasts  twcnt>'  eight  years.^Shipftitig, 
Illustrated. 

New  Metallic  Mast. — .An  extensible  metallic  mast  for  use  in  connection 
with  wireless  work  is  being  experimented  with  in  Germany.  The  apparatus 
is  not  telescopic,  but  involves  a  new  and  novel  principle. 

Four  flexible  steel  strips  arc  wound  on  drums,  so  placed  with  relation  to 
each  other  that  a  four-sided  hoUow  column  is  formed  by  the  strips  when 
fed  from  the  drums.  The  strips  are  provided  with  teeth  and  recesses  in 
their  edges,  which  engage  in  each  other  as  the  mast  is  projected.  A  light 
portable  mast,  having  a  base  about  three  feet  square,  can  be  raised  to  a 
height  of  sixty-five  feet.  When  lowered,  the  apparatus  is  six  feet  high  and 
weighs  385  pounds.— T/if  Navy. 

Japan. — In  wireless  telegraphy  the  Japanese  have  completed  a  large  sta- 
tion at  Darien  by  which  they  are  connected  with  the  Asiatic  continental 
chain  of  wireless  stations.  The  Japanese  naval  experiments  with  wireless 
communication  with  vessels  of  the  Japanese  trans-Pacific  fleet  have  been 
satisfactory.  The  Japanese  Navy  has  introduced  aviation  and  among  other 
aeronautical  machines  they  have  adopted  a  hydroplane. — Marine  Kundschau. 
27 
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Panama  Exposition  Tow*er, — A  memorial  tower  over  looo  feet  above  s« 
level  will  be  built  in  Lincoln  Park.  San  Francisco,  in  connection  with  the] 
Panama  Exposilion.    The  possibilities  of  such  a  tower  for  wireless  worl 
has  appealed  so  strongly  to  the  Secretary  of  the  Navy  that  he  has  issuer 
the  following  statement  on  the  subject: 

The  Navy  Department  is  taking  steps  towards  erecting  a  high-powei 
station  on  the  California  coast,  in  connection  with  its  chain  of  wireless  sta-] 
tions  across  the  Pacific  and  for  communication  with  ships  in  the  eastern' 
Pacific  Ocean.     Since  the  range  of  wireless  depends  principally  upon  the] 
height  of  Ihe  aerial  wires  above  the  ground,  and  since  the  location  of  thi», 
station  at  San  Francisco  would  Ik?  most  advantageous  to  that  city,  it  would 
seem  that  the  memorial  tower  should  be  erected  with  a  view  to  its  use  for 
supporting  one  end  of  an  aerial  of  the  most  powerful  wireless  station  in  the 
world.    The  Eiffel  Tower  in  Paris,  looo  feet  high,  has  produced  wonderful, 
results  in  lung  distance  wireless  work,  and  the  proposed  tower  would  insure 
even  more  remarkable  results. — The  Navy. 


MISCELLANEOUS. 

How  TO  Test  Metal  Polishes  for  Expu)sive  PROPERTtEs  on  Bo.\rd  Ship. 
— R.  E. — The  following  order  was  published  by  our  Navy  Department  some 
time  ago : 

Special  Order  No.  i.  Navy  Department.  Jan.  ii,  1912. 

As  certain  brands  of  metal  polish  have  l>een  found  to  be  ex- 
plosive, all  brands  on  board  ship  shall  be  tested,  and  those  contain- 
ing explosive  gases  shall  not  be  allowed  or  retained  on  board,  unless 
they  arc  stowed  on  upper  deck. 

•         •*••***•*•* 
While  a  way  to  carry  this  out  may,  to  most  of  us,  be  perfectly  apparent, 
still,  the  following  method  suggested  by  NT r.  G.  W.  Patterson,  of  the  Naval 
Smokeless  Powder  Factory,  may  prove  useful ; 

Take  a  pail  or  dish  pan  "  A  "  that  is  large  enough  to  hold  the  polish  can 
"  B"  comfortably  and  completely  under  water;  a  lumbler.  tin  cup  "  C"  or 
any  suitable-sized  collector  to  l>e  inverted  under  )\'ater ;  and  a  plate  of  glass, 
wood  or  metal  "  D." 

D 


Punch  one  or  mnre  holes  in  the  can  of  polish  "  B"  under  water,  and 
preferably  warm  it  in  water  before  the  trial,  Any  gases  which  may  escape 
collect  in  cup  "  C,"  and  the  latter  with  its  mouth  covered  with  the  plate; 
carry  to  a  convenient  location,  and  test  with  a  burning  match  or  splinter. 

Note  ON  THE  Hydhauuc  Interaction  Between  Passing  Vessels,  Caixd 
"  Suction.*'    (See  No.  140)  .—Titanic  and  New  York.—  h 

April  10.  1913.      ■ 

Very  slowly  the  Titanic  left  her  pier,  until  she  came  opposite  the  Nrw 
York,  of  the  American  Line.  Suddenly  there  was  a  noise  like  minute  guns 
going  off.  Seven  of  the  hawsers  holding  the  New  York  to  her  pier  had 
parted. 

1  he  big  steamship  soon  came  to  a  standstill  and  her  three  tugs  went  to 
the  assistance  of  the  New  York,  barely  15  feet  separating  the  two  vessels. 

The  lugs  got  the  New  VnrJt  back  to  her  pier  without  a  mishap.    Then  the  

Tilanic  proceeded  down  Southampton  water  on  her  way. 
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The  Titanic  is  882  feet  6  inches  long,  has  a  beam  of  92  feet  6  inches,  dis- 
places 66,ocn  tons  and  is  of  46,000  tons  net  register. — Baltimore  Sun. 

NOTt   ON    THE    COLLISIOV    BETWEEN    H.    M      S     *'TIaWKE"    ANh    R.    M.    S. 

"  Olympic."  (Sec  Nos.  140  and  141.) — The  ram  of  the  cruiser  Hawke, 
which  collided  with  the  Olympic,  has  been  found  by  divers  off  Cowcs.  From 
private  advices  it  appears  that  the  position  of  the  find  was  1200  feet  from 
■where  the  Hari'ke  was  stated  at  the  trial  to  l^ave  been  at  the  time  of  colHsion ; 
that  if,  I300  feet  more  to  the  eastward  and  a  little  more  to  the  north  of  the 
channel.  This  would  tend  to  corroborate  the  evidence  given  by  the  officers 
of  the  Olympic  and,  furlhormorc.  would  tend  to  show  that  the  Htrwke  had 
aiTipte  room  and  that  the  Olympic  did  not  make  a  converging  course  for  the 
huoy  after  entering  the  channel.  The  appeal  from  the  decision  of  the 
Admiralty  Court  which  found  against  the  Olympic  will  be  heard  in  June  and 
it  is  expected  that  in  view  of  the  fresh  evidence  just  brought  to  light,  a  new 
trial  will  be  ordered  and  that  this  time  the  boot  wilt  be  on  the  other  foot. — 
Skipping,  Illustrated. 

The  "Kangaroo." — This  is  a  vessel,  built  and  designed  by  Schneider  & 
Co.,  at  their  Chalon-sur-Saone  wnrlcs,  for  the  purposes  of  transporting  sub- 
marines and  submersibles  over  the  sea.  of  docking  submarines  as  in  an  ordi- 
nary dry  dock,  and,  as  cargo,  to  carry  all  heavy  or  clumsy  material  such  as 
turbines,  boilers,  engines,  locomotives.  The  movable  cranes  being  of  great 
power. 

Towing,  crossing  the  Atlantic  under  their  own  power,  were  both  im- 
practicable, hence  the  design  of  this  ship  which  takes  the  submarine  or  sub- 
mersible into  its  hold,  and  thus  by  analogy  receives  its  name.  The  vessel 
has  three  parts:  the  forward,  shaped  as  in  an  ordinary  vessel,  but  fitted 
with  movable  entrance  in  stem  making  a  tunnel  through  which  the  boat 
enters  to  the  large  central  hold  forming  the  second  part.  This  hold  is  193. 5 
feet  long  and  is  really  a  floating  dock  where  the  submarine  is  shored  up  on 
a  Mne  of  blocks  and  on  appropriate  crib  work.  The  third  part  contains  the 
motor  of  850  horse-power,  giving  ro  knots  speed,  and  the  quarters  of  the 
crew.  Other  dimensions  are  length  305  feet,  beam  39  feet,  displacement 
5450  tons.  The  first  voyage  of  this  vessel  will  be  made  soon,  and  will  carry 
to  Peru  a  large  submersible  boat. — Le  Yacht. 

Time  tv  Compi.ete  Biilding  of  Battleships.— England  :  J'anRuard,  by 
Vickers,  two  years  and  twenty-three  days.  Hfrculcs,  by  Palmers  Company, 
two  years  and  thirty-five  days,  and  the  average  lime  to  build  the  fifteen 
Dreadnoughts  was  two  years  four  and  one-hali  months — all  from  the  order. 

Germany  :  The  H'estfalen  and  Nassau  were  completed  two  years  and  nine 
months  after  their  laymg  down;  the  Thiiriugcn  in  three  years  and  three 
months  from  the  order.  The  average  of  the  eight  completed  German  ships 
was  three  years  and  two  months. 

Cost  PEr  Ton. — The  cost  per  ton  of  the  latest  Dreadnoughts  is  less  in 
Great  Britain  and  the  L'nited  Slates  than  in  other  countries:  the  Orion 
costing  itt3  per  ton,  and  the  i'tah,  iS?;  while  the  ThiiriHgen  co.st  £100;  the 
Danton,  i\22',  the  Cavour.  iii8. — The  Navy. 

Chronoutgical  Storv  of  the  Old  "  MAiNE."^Aug.  3.  1886,  Congress 
authorized  construction. 

Oct.  t8.  1888,  first  section  of  keel  laid. 

Nov.  18,  1889,  launched  at  Brooklyn  Navy  Yard,  sponsor.  Alice  T.  VVil- 
mcrding. 

Feb.  15,  1898,  sunk  by  an  explosion  in  Havana  Harbor,  while  peacefully 
lying  at  anchor,  275  officers  and  men  Willed. 

March  29.  1898,  Court  of  Inquiry  finds  warship  destroyed  by  explosion 
from  outside. 

April  21,  war  with  Spain,  precipitated  by  sinking  of  Afaine^  declared. 
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October,  1910.  work  of  raising  1>egun. 

Veh.  4,  1912,  Maine  aHoat  inside  of  cofferdam. 

March  16,  Afaitie  "buried"'  in  3600  feet  uf  water  in  the  middle  o(  the 
Gulf  Stream,  nine  miles  off  ihc  Cuban  shore. 

March  2.s.  igi2.  funeral  services  and  exercises  at  State,  War  and  Navy 
Building,  Washington,  at  2  15  p.  ni.  Interment  of  remains  at  the  Arlingl(»n 
National  Cemetery,  same  date. 

The  Bl'rialof  the  "  Maine." — About  nine  o'clock  on  the  morning  of  the 
burial  day.  March  16,  1912.  the  battleship  iXorth  Carolina  and  the  scout 
cruiser  Birmingham  entered  the  harbor  of  Havana.  An  hour  later  the 
coffins  containing  those  victims  of  the  disaster  that  were  not  recovered  until 
the  Maine  was  raised,  were  l>orne  upon  the  shoulders  of  Cuban  artillerymen 
lu  the  battleship  Xorth  Carolina.  Sixty-six  of  the  ill-faled  crew  were  found 
in  the  wreck,  and  these  have  since  been  buried  at  the  Arlington  National 
Cemetery  (on  Saturday.  March  23). 

At  2.15  the  signal  was  given  for  the  start  of  the  funeral  procession,  and 
as  minute  gims  boomed  from  Cabanas  Fortress  the  remains  of  the  old 
battleship  were  towed  out  of  the  harbor  by  three  tugs,  one  in  the  lead  and 
two  at  either  side,  to  hold  it  to  its  course.  The  American  battleships  fell  in 
line  and  were  followed  by  four  Cuban  gunboats.  Dark  clouds  spread  a 
(►all  over  the  sky,  and  a  heavy  swell  disturbed  the  sea.  At  intervals  of  a  mile 
the  North  Carolina  hred  signal  guns.  When  about  four  miles  from  shore, 
the  American  vessels  took  position  to  the  right  of  the  wreck  and  the  Cuban 
vessels  to  the  left,  while  other  ships  ranged  fore  and  aft  to  complete  the 
square.  A  detail  of  sailors  boarded  the  Maine  and  opened  the  sea  cocks. 
Ver%'  slowly  the  old  hulk  beg-.tn  to  settle.  The  marine  band  played  the 
National  anthem.  The  bulkhead  end  was  first  submerged  leaving  above  the 
water  only  the  stern,  from  which  flew  an  immense  flag.  Twenty  minutes 
from  the  time  the  sea  cocks  were  opened,  the  decks  gave  way  under  the 
pressure  of  the  air  beneath  them.  As  the  setting  sun  broke  through  the 
clouds,  the  water  closed  over  the  Maine  and  its  flag.  Taps  were  sounded 
and  then  the  sirens  of  the  warships  wailed  a  funeral  dirge.  Thousands  of 
roses  that  had  strewn  the  deck  of  the  vessel  floated  on  the  surface  of  the 
sea.  marking  the  grave  of  the  old  ship.  ITie  North  Carolina  and  the  ^ir- 
tfiMig/iurn  tired  a  parting  salute,  and  then  proceeded  on  their  way  home  with 
the  bodies  of  the  victims.  Thus  ended  the  most  impressive  funeral  ever 
held  at  sea. 

In  the  harbor  of  Havana  there  still  remains  the  cofferdam  with  which  the 
wreck  was  raised.  This  must  be  removed,  together  with  the  stone  that  was 
poured  into  the  mud  about  the  crib  work,  when  all  traces  of  the  tragedy 
will  have  been  wiped  away. — Scientific  American. 

The  Loss  op  the  "  Titanic. " — The  dimensions  and  general  characteristics 
of  this,  the  largest  vessel  then  afloat,  were  as  follows:  882  feet  g  inches 
long,  Q2  feet  6  inches  beam,  and  of  46,000  tons  gross  register,  and  dis- 
placing from  5r,ooo  tons  to  fio.ooo  tons.  Length  between  perpendiculars, 
850  feet.  She  had  three  screws,  each  wing  propeller  being  driven  by  re- 
ciprocating engines  of  15,000  indicated  horse-power,  the  center  propeller 
being  driven  hy  an  exhaust  turbine  of  16,000  shaft  horsepower.  For  going 
astern  the  wing  propellers  only  were  available. 

I  he  S.  S.  Titanic,  on  her  maiden  voyage,  left  Belfast  on  April  2.  South- 
ampton on  April  10.  On  the  afternoon  of  April  14.  the  S.  S.  Amerika  re- 
ported to  the  Titanic  that  she  had  just  passed  two  huge  icebergs  in  Lat. 
41"  27'  N.  and  I-ong.  50'  .V  W.  That  same  everiing,  the  Titanic  was  steam- 
ing westward  .it  21  knots,  weather  clear  and  bright  starlight,  when  ice  was 
reiKirtcd  ahead.  The  engines  were  stopped,  reversed,  helm  put  hard  a- 
starboard,  and  bulkhead  doors  closed  from  the  bridge,  when,  immediately, 
at  1140  p  m..  April  14.  in  I^t.  41*  16'  N.  and  Long.  50"  14'  W. — or  jusl 
13  miles  S.  jij**  \V^  of  where  bergs  had  been  reported  to  her  in  the  after- 
noon— she  struck  an  iceberg  whose  submerged  ledge  lore  out  all  her  star- 
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board  bilge.  Boats  were  manned,  lowered,  and  sent  clear  of  the  steamer. 
The  Titanic  sank  at  2.20  a.  m.,  on  Monday,  April  15,  1912.  About  8  a.  m., 
the  Cunard  S.  S.  Carpathia — called  by  radio  from  the  sinking  vessel — 
arrived  on  the  spot,  and  picked  up  and  cared  well  for  the  occupants  of  the 
boats.  There  were  1652  lives  lost  and  708  souls  saved.  Another  reliable 
authority  places  it  at  1635  lost  and  705  saved.  The  cost  of  this  vessel  was 
$8487,500,  and  her  cargo  on  this  trip  was  of  enormous  value. 

The  lessons  to  be  learned  from  this  accident  are : 

(i)  Steamships  must  be  navigated  with  more  care  for  safety  of  pas- 
sengers  and  crew,  and  great  risks  should  not  be  taken. 

(2)  Steamships  must  be  built  more  on  navy  requirements  as  to  cellular 
water-tight  subdivision  of  hull. 

(3)  A  more  southerly  track,  clear  of  ice,  should  be  used. 

(4)  More  boats  and  other  appliances  for  saving  life  should  be  provided. 
From  an  examination  of  the  plans  of  the  Titanic  we  learn,  to  the  great 

astonishment  of  every  naval  officer,  that  her  double  bottom  did  not  extend 
up  her  sides  at  all,  as  is  case  with  Mauretania  class  built  to  navy  require- 
ments, so  that  the  opening  of  her  side  left  no  alternative  but  that  of  sink- 
ing, and  in  other  words,  there  were  no  subdivisions  of  her  hull  similar  to 
wing  passages  of  men-of-war,  or  to  auxiliary  cruisers.  Her  compartments 
were  few  and  all  extremely  large.  The  design  of  the  Great  Eastern,  with 
the  double  hull  extending  10  feet  above  the  water-line,  with  its  10  transverse 
bulkheads  carried  to  the  highest  deck,  shows  it  to  have  been  one  of  the 
safest,  if  not  the  safest,  passenger  ships  ever  constructed.  The  Titanic  had 
but  15  water-tight  compartments  and  these  bulkheads  were  carried  only 
ten  feet  above  water-line,  and  then  not  to  a  water-tight  deck.  The  average 
length  of  her  compartments  was  53  feet.  As  to  boat  capacity,  much  differ- 
ence of  opinion  exists.  The  Board  of  Trade  rules  call  for  a  boat  capacity 
equal  to  fifty  per  cent  of  the  total  number  carried.  Accidents  seldom  happen 
in  weather  in  which  boats  could  be  used  at  all. 
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"  Modern  Seamanship."  By  Rear-Admiral  Austin  M.  Knight,  U.  S.  Navy. 
New  York,  D.  Van  Nostrand  &  Co..  1910,  531  pages,  159  full-page  plates. 
Price  $7.50. 

This  is  the  fifth  edition.    The  first  edition  appeared  in  April,  igoi. 

In  the  present  edition,  about  one-half  of  the  material  retained  from 
former  editions  has  been  re-written,  a  large  part  of  the  remainder  revised, 
and  the  following  chapters  added: 

Chapter  19 — Handling  Torpedo  Vessels  and  Submarines. 

Chapter  20 — Keeping  Station  and  Maneuvering  in  Squadroif. 

Chapter  25 — Hints  for  Junior  Officers. 

The  revision  of  Chapter  12.  "  The  Rules  of  the  Road,"  is  practically  new. 
All  of  the  chapters  in  previous  editions  which  dealt  with  sailing  vessels 
have  been  omitted,  except  that  a  brief  description  of  such  vessels  is  in- 
cluded in  the  Appendix,  because  the  author  believes,  and  wisely,  that  some 
mention  should  be  made  of  this  matter,  though  as  part  of  a  naval  officer's 
profession,  it  is  nearly  obsolete. 

The  care  and  skill  with  which  the  book  has  been  prepared,  both  by  the 
author  and  the  pulilisher,  deserve  admiration,  unqualified  and  positive. 
Both  in  general  plan  and  in  detail,  the  book  leaves  nothing  to  be  desired. 
Every  department  of  seamanship  is  covered;  every  appliance  and  every 
method  is  explained  in  words,  and  illustrated  by  plates,  with  perfect  clear- 
ness and  completeness. 

The  scope  of  the  work  may  l>c  indicated  by  stating  the  headings  of  ihc 
various  chapters,  which  are  as  follows  : 

Chapter     r — The  Hull  and  Fittings  of  a  Ship. 

Chapter     2 — Rope;  Knotting  and  Splicing. 

Chapter    j — Mechanical  Appliances  on  Shipboard. 

Chapter    4 — Blocks  and  Tackles. 

Chapter    S — Handling  Heavy  Weights. 

Chapter    6 — Log  and  Lead ;  Submarine  Signals. 

Chapter    7 — Boats. 

Chapter    8 — Handling  Boats  m  a  Surf. 

Chapter    9— Ground  Tackle. 

Chapter  10 — Carrying  Out  Anchors. 

Chapter  n — The  Steering  nf  Steamer*. 

Chapter  12 — The  Rules  of  the  Road. 

Chapter  rj — Maneuvering  to  Avoid  Collision. 

Chapter  14— Piloting. 

Chapter  15 — Handling  a  Steamer  Alongside  a  Dock. 

Chapter  16— Placing  a  Ship  in  Dry  Dock. 

Chapter  17— Weather  and  the  Laws  of  Storms. 
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Chapter  i8 — Handling  Steamers  in  Heavy  Weather. 
Chapter  19 — Handling  of  Torpedo  Vessels. 
Chapter  ao— Keeping  Station  and  Maneuvering  in  Squadron. 
Chapter  21 — Towing. 

Chapter  22 — Rescuing  the  Crew  of  a  Wreck. 
Chapter  23 — Man  Overboard. 
Chapter  24 — Stranding. 

Chapter  25— Hints  for  Junior  Officers  doing  Line  Duly. 
Appendix, 

The  thoroughness  with  which  these  various  subjects  have  been  treated 
ma>'  be  indicated  by  stating  that  the  book  comprises  531  pages,  each  page 
9"  X  6*  besides  159  full-page  plates,  and  that  the  language  is  extremely 
terse. 

Perhaps  the  best  chapter  in  the  book  is  the  chapter  on  The  Rules  of  the 
Road.  It  is  hard  to  sec  how  this  chapter  could  be  improved.  While  the 
rules  of  the  road  were  doubtless  intended  to  be  ver>"  simple,  it  is  a  matter 
of  fact  that  they  arc  not  simple  at  all;  and  it  is  also  a  matter  of  fact  that 
some  of  the  rules  arc  expressed  very  ambiguously  in  the  law.  In  Admiral 
Knight's  book,  the  rules  arc  not  only  given,  but  they  arc  commrnicd  on  J 

with  much  elaboration,  and  explained  with  minute  care  and  clearness. 
Citations  from  legal  decisions  are  given,  and  many  cautionary  remarks 
arc  made,  pointing  out  where  the  rules  have  been  sometimes  misinterpreted, 
and  are  liable  to  be  misunderstood.  The  rules  are  illustrated  with  thirty- 
tive  excellent  diagrams,  nineteen  of  which  are  partly  in  color. 

It  is  evident  that  Admiral  Knight  has  a  just  appreciation  of  the  im- 
portance of  a  thorough  understanding  of  the  rules  of  the  road,  which  is 
perhaps  the  most  important  single  subject  in  seamanship,  and  that  he 
spared  himself  no  labor  in  elucidating  them.  No  officer  can  read  the 
chapter  on  The  Rules  of  the  Road  without  receiving  beneGt. 

One  of  the  distinctive  features  of  the  book  is  the  elegant  clearness  and 
conciseness  of  the  diction.  That  such  beautiful  English  should  be  used 
throughout  a  purely  tt-chnical  work  is  perhaps  surprising,  but  certainly  it 
is  desirable,  because  it  lightens  the  labor  of  understanding,  and  renders 
study  attraclive.  This  merit  appears  in  its  most  pleasing  form  in  the 
chapter  on  the  l-aws  of  Storms,  winch  the  atithor  makes  not  only  extremely 
instructive,  but  intensely  interesting  also. 

This  chapter  is  so  fine  that  it  is  to  be  hoped  that  Admiral  Knight  will  go 
into  the  subject  still  more  deeply.  It  is  a  subject  that  concerns  the  seaman 
intimately,  and  yet  most  of  us  realize  that  there  is  a  hiatus  in  the  theory 
somewhere.  This  chapter  is  commended  to  the  earnest  attention  of  every 
officer,  not  only  because  it  is  so  good  in  itself,  but  because  its  clear  ex- 
position of  the  present  theory  makes  the  subject  so  alluring  that  it  may 
stimulate  some  one  to  take  it  up  as  a  S|)ecialty,  gather  fresh  facts,  and 
formulate  some  laws  which  will  help  us  to  foretell  the  weather  better  than 
we  can  now. 

All  the  chapters  arc  good,  all  the  subjects  arc  well  handled,  all  the  ex- 
planations are  clear,  all  the  conclusions  arc  correct.  The  book  is  intended 
primarily  for  naval  officers,  especially  for  the  younger  officers.     It  deals 
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mainly  with  conditions  as  they  arc  in  the  naval  service;  and  yet  the 
principles  it  enunciates,  and  the  methods  it  describes,  apply  to  all  depart- 
ments of  the  seaman's  art.  and  vitally  concern  those  who  cruise  in  the 
merchant  service  also.  It  is  a  book  which  every  seaman,  no  matter  how 
well  versed  he  may  think  himself  to  be,  should  consult  with  the  greatest 
care,  and  keep  always  at  hand  for  reference.  ^^ 

Beadley  a.  FiskEt  Rear-Admiral,  U.  S.  Navy.     ^M 


"Interior  Ballistics/'  Third  Edition,  1912,  by  James  M.  Ingalls,  Colonel, 
United  States  Army  (retired).  New  York:  John  Wiley  &  Sons,  1912, 
t86  pages.    Three  tables  for  use  in  computations.     Price  $3.00.  ^m 

"  When,  in  the  summer  of  1889,"  as  stated  by  Colonel  Ingalls  in  the  H 
Preface  to  the  edition  of  1894  (Second  Edition)  which  forms  a  first  preface 
in  the  present  book,  "  it  was  decided  by  the  staff  of  the  Artillery  School  to 
add  to  the  curriculum  a  course  of  interior  ballistics,  the  instructor  ot 
ballistics,  knowing  of  no  text-book  on  the  subject  in  the  English  language 
entirely  suited  to  the  needs  of  the  school,  employed  the  time  at  his  disposal 
before  the  arrival  uf  the  next  class  of  student  ofT^ccrs  in  studying  up  and 
arranging  a  course  of  instruction  u\K>n  this  subject,  so  important  to  the 
artillery  officer.  The  text-book  then  planned  was  partially  completed  and 
printed  on  the  Artillery  School  press,  and  has  been  tested  by  two  classes 
of  student  officers.  ^M 

"  In  the  summer  of  1893  the  author  again  had  leisure  to  work  on  the  ^^ 
unfinished  text-book,  but  in  the  meantime  he  had  found  so  much  of  it  which 
admitted  of  improvement  that  it  was  decided  to  rewrite  nearly  the  entire 
work  as  well  as  to  complete  it  according  to  the  original  plan  by  the  addition 
of  the  last  two  chapters.  ^| 

"  With  the  exception  of  portions  of  Chapters  IV  and  V,  the  author  clairna  ™ 
no  originality.     He  has  simply  culled  from  various  sources  what  seemed 
to  him  desirable  in  an  elementary  text-book,  arranged  it  all  systematically 
from  the  same  point  of   view  and   with  a  uniform  notation." — .Artillery 
School,  February  15.  1894. 

"  ITie  Second  Edition,"  as  stated  in  the  Preface  proper  to  the  present 
edition  of  1912  (Third  Edition).  *'  was  used  as  a  text-book  at  the  Artillery 
School  until  the  school  suspended  operations  at  the  outbreak  of  war  with 
Spain,  in  April,  189ft.  This  edition,  having  become  exhausted,  the  author 
has  been  induced  by  the  request  of  officers  for  whose  wishes  he  has  great 
respect,  to  prepare  a  new  edition  embodymg  the  results  of  some  investiga- 
tions which  were  published  in  Volumes  34.  25  and  26  of  the  Journal  of  the 
United  Stales  Artillery.*' 

The  First  Edition  it  seems  was  never  issued,  if  published. 

By  the  way  of  introduction,  and  before  proceeding  to  a  more  extensive 
review  of  this  book,  it  will  be  worth  while  to  indicate  as  briefly  as  possible 
the  method  used.  This  can  be  fairly  well  done  in  a  paragraph  by  referring 
the  reader  to  a  paper  published  in  the  Proceeoincs  of  the  United  States 
Naval  iNSTtrirrt,  Volume  XIV,  No.  2.  1888,  Whole  No.  45.  under  the 
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caption  *  Velocities  and  Pressures  in  Guns,"  by  Ensign  J.  H,  Glennon,  U.  S. 
Kavy.   If  on  page  403  of  this  number,  the  fifth  line,  reading, 

"Integrating  (9).  replacing  (n— i)  by  4  or  2/5," 
is  changed  to  read, 

"Integrating  (9),  replacing  (n  — i)  by  1/3," 

and  the  integral  as  thus  changed  is  tabulated,  as  it  can  be  much  more 
readily  than  the  unchanged  integral,  all  else  except  the  value  of  n,  which  is 
dianged  throughout,  to  remain  as  it  is  there,  that  is,  if  all  the  other  functions 
named  there  arc  based  in  exactly  the  same  way  on  this  new  integral,  which 
in  its  genera]  form  is  the  key  to  the  whole  matter,  and  if  the  velocities  and 
pressures  are  expressed  by  exactly  the  same  formulae,  and  are  used  in 
exactly  the  same  way,  the  method  will  be  completely  and  exactly,  even  if 
briefly  described. 

Note. — The  radical  sign  prefixed  to  the  denominator  of  this  changed 
integral  as  shown  in  equation  (9)  page  82,  tngalls'  Interior  Ballistics, 
Third  Edition,  is  a  typographical  error,  and  should  be  omitted. 

If,  in  addition,  the  formulae  arc  deduced  without  the  aid  of  the  so-called 
** general  equation  of  motion"  in  a  gun,  but  directly  from  the  thermo- 
dynamic laws  of  gases,  as  was  done  in  the  Interior  Ballistics  by  Lieutenant 
J.  H.  Glennon,  U.  S.  Navy,  published  in  1894,  a  method  of  initial  procedure 
used  by  Colonel  Ingalls  in  the  present  Third  Edition  of  1912  (but  not  in 
the  Second  Edition  of  1894)  will  be  covered  also. 

The  key  integral  above  referred  to  was  new  in  the  paper  on  "Velocities 
and  Pressures  in  Guns,"  and  does  not  belong  to  Sarrau  or  other  previous 
writers.  There  is  no  suggestion  in  any  of  their  writings  as  to  dropping 
the  solution  by  series  as  used  in  the  French  and  other  Continental  books, 
and  it  involved  a  distinct  heresy  from  their  methods.  It  would  seem  that 
any  reference  by  Colonel  Ingalls  to  this  paper  on  "  Velocities  and  Press- 
ures in  Guns  "  must  be  looked  for  in  the  comprehensive  predicate  found 
in  his  Preface  to  the  Second  Edition  of  1894,  viz. : 

"culled  from  various  sources." 

and  it  is  not  elsewhere  mentioned  in  the  prefaces  or  subject  matter  of  the 
Third  Edition;  nor  is  its  author.  It  would  also  appear  aside  from  the 
personal  predilections  of  the  Colonel  and  his  possibly  better  arrangement 
of  the  subject  for  the  use  of  student  officers  that  any  originality  of  method 
if  it  can  be  so  called  comprehended  in  the  statement  in  his  Preface  to  the 
Second  Edition,  viz. : 

"  With  the  exception  of  portions  of  Chapters  IV  and  V,  the  author  claims 
no  originality  " 

consisted  in  substituting  i  1/3  for  i  2/5  as  the  ratio  of  the  specific  heats 
of  the  powder  gas.  And  in  this  connection,  *'  lest  we  forget,"  the  following 
from  a  continuation  of  "Velocities  and  Pressures  in  Guns,"  entitled 
"  Powder  in  Guns"  (see  page  28,  Wliole  No.  52,  U.  S.  Naval  Institute 
Proceedings,  1890),  is  illuminating: 

"I  do  not  consider  n^i.4  as  final  or  necessarily  the  best  value;  n  is 
greater  than  i  and  probably  not  greater  than  i.4-  Tables  could  just  as 
readily  be  calculated  for  1.2  or  any  other  value  as  for  r.4." 
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The  chapters  referred  to,  it  may  be  noted,  contained  the  meat  of  ih€ 
whole  subject,  especially  in  so  far  as  it  was  new. 

Formula:  of  this  kind  require  extensive  test.  The  original  tables  in 
*'  Velocities  and  Pressures  in  Guns  "  were  based  on  theoretical  considera- 
tions, pure  and  simple,  at  a  time  when  this  and  kindred  subjects  in  ordnance 
and  gunnery  were  being  developed  by  officers  of  the  army  and  navy,  and 
many  of  the  elements  of  the  loading  of  guns  were  stitl  indefinite  or  in-^f 
accurate.  The  ratio  assumed  for  the  specific  heats  of  the  powder  gas  was  ^^ 
that  for  perfect  gases,  or  1.4-  Many  still  believe  this  the  best  value  for  that 
ratio  per  sc  in  spite  of  some  evidence  to  the  contrar>*.  as  this  gas  is  very  far 
removed  from  the  liquid  or  solid  stale  by  its  high  temperature.  The 
deduction  of  these  formula  involved  as  well  an  assumption  that  there  ex- 
isted in  the  products  of  combustion  of  the  black  or  brown  powders  to 
which  they  were  applicable  a  non-gaseous  residue  equal  in  volume  10  the 
total  volume  of  the  original  powder  grains.  It  was  and  is  well  known  that 
this  assumption  could  not  be  true  with  any  exactness;  and  in  the  application 
of  the  formulae,  the  use  of  i  1/3  in  place  of  t  2/5  has  an  influence  cor- 
rective at  least  in  part,  for  this  very  inexactness.  But  the  author  goes 
further.  He  applies  these  formuUc  to  smokeless  powder,  both  cordite  and 
nilro-ccllulose,  where  there  can  be  no  such  non-gaseous  residue,  and 
shows  in  his  applications  that  the  formulx  with  his  tables  have  about  the 
same  relative  exactness  when  used  with  these  smokeless  powders  that  they 
had  when  using  the  original  tables  (where  14  was  used  as  the  ratio  of  the 
specific  heats  of  the  powder  gas)  with  the  earlier  common  powders.  This 
naturally  impels  one  to  suggest  that  a  still  further  adjustment  of  this  ratio 
to  meet  the  greater  inexactness  of  the  volume  of  the  non-gaseous  residue 
(with  smokeless  powders)  would  probably  have  given  even  better  results 
than  are  shown  in  the  "  Applications."  The  results  are,  to  be  sure^ 
sufficiently  astonishing. 

The  complete  method  with  formulx  and  solutions,  and  working  tables 
sufficient  for  those  who  use  them  only  occasionally,  but  who  are  familiar 
with  the  properties  of  gases,  could  be  placed  on  four  or  five  printed  pages. 
The  uses,  explanations,  applications  and  tests  of  the  formula  are  of  course        * 
very  much  more  important  from  a  practical  point  of  view,  and  the  present 
book  which  gets  out  of  them  about  everything  that  can  be  gotten  except  ^m 
Sarrau's  own  formulae  for  black  or  brown  powders  (which  could  readily  ^M 
have   been   gotten   by   the   use   of   certain   approximations   admissible    In 
practice)  covers,  aside  from  title  page,  prefaces,  table  of  contents,  tables 
of  functions  and  a  chapter  on  the  rifling  of  cannon,  one  hundred  and  sixty- 
nine  printed  pages.     The  labor  involved  was  of  course  ver>*  great,  and, 
especially  if  viewed  in  retrospect,  after  the  fact,  very  much  greater  than  the 
labor  of  production  and  combination  of  the  ideas  embodied  in  the  original     h 
formula.  H 

We  will  now  go  into  the  subject  matter  in  some  detail.  After  an  in- 
troductory chapter  with  definitions  and  an  early  history  of  Interior  Ballistics 
coverinK  many  old  familiar  names,  the  author  breaks  ground  on  his  sub- 
ject proper  with  a  deduction  of  the  ihermo-dynamic  laws  of  gases,  such  as 
may  be  conveniently  found  in  Sarrau's  researches  and  elsewhere.  He  then 
deduces  a  velocity  formula  for  any  travel  of  a  projectile  in  a  gun  when  the 
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weight  of  powder  burned  lo  the  corresponding  instant  is  given.  It  is  to  be 
remarked  that  Sarrau  has  this  same  formula.*  but  as  will  become  obvious 
by  noting  the  character  of  his  later  velocity  formula  for  quick  powJers 
(which  involves  the  shape  of  the  powder  grain)  he  cither  abandons  it.  or 
fails  to  note  its  full  signilicance.  (See  equations  (21)  and  (22),  pages  89 
and  91,  U.  S.  Naval  Institute  Psoceedings,  Whole  No.  28.) 

After  proceeding  thus  far  in  a  direct  line  towards  his  final  formula,  the 
author  digresses  for  a  while  to  present  the  other  view  of  the  subject  as 
given  by  Messrs.  Noble  and  Abel.  In  their  method,  the  gases  and  non- 
gaseous residue  are  assumed  to  remain  at  an  equilibrium  of  temperature. 
as  the  gases  expand  in  a  gun,  the  expansion  being  otherwise  adiabatic. 
Sarrau  assumes  the  gas  expansion  as  strictly  adiabatic.  Nuble  and  Abel 
do  not  get  into  the  theory  of  progressivcness  in  powder  at  all.  though  what 
is  called  their  factor  of  effect  will  correct  differences  of  velocity  with 
different  guns  and  different  elements  of  loading.  The  author  is  apparently 
careful  that  the  methods  of  Noble  and  Abel  are  not  confused  with  his  own, 
for  in  the  twenty  or  more  pages  devoted  lo  them  in  this  part  of  the  book, 
he  mentions  one  or  both  of  them  on  an  average  of  about  once  to  each  page. 
And  though  he  quotes  iheir  experiments  and  deductions  extensively,  he  is 
not  following  their  method  at  all. 

He  then  returns  to  his  subject  proper,  takes  up  the  progressive  combus- 
tion of  grains  of  powder,  and  resorts  to  a  formula  involving  the  fraction  of 
the  least  dimension  burned,  a  simple  device  to  be  sure,  but  a  departure  from 
the  usage  of  Sarrau  and  others,  and  a  coincidence  with  that  in  "  Velocities 
and  Pressures  in  Guns."  (See  equation,  12th  line,  page  40J.  U.  S.  Naval 
Institute  Phoceedinos,  Whole  No.  45,  and  equation  (22)  page  72,  Ingalls* 
Interior  Ballistics,  Third  Edition,  noting  further  use.) 

Finally,  in  spite  of  the  opinions  of  several  later  authorities,  he  adopts 
Sarrau's  law  for  the  velocity  of  combustion  of  powder,  namely:  "The 
velocity  of  combustion  varies  as  the  square  root  of  the  pressure  of  the 
surrounding  medium."  And  he  is  probably  right  in  so  far  as  any  single 
power  or  root  would  suit  the  case.  There  is  room  for  considerable  com- 
ment as  to  this  matter,  but  it  would  require  a  chapter  in  itself.  It  cannot 
be  treated  supcrricially.  and  wc  will  not  attempt  it  here.  This  law,  how- 
ever, leads  the  author  directly  to  a  particular  concrete  expression  by  formula 
for  the  velocity  of  combustion  of  powder  under  variable  prMsurc.  (See 
equation  (2),  page  8a  Ingalls'  Interior  Ballistics.  Third  Edition,  and  last 
equation,  page  402.  "Velocities  and  Pressures  in  Guns."  U.  S.  Naval  In- 
stitute Proceedings,  Whole  No.  45.)  This  formula,  simple  as  it  may 
seem,  is  also  a  departure  from  the  previous  beaten  path. 

Sarrau  bases  his  final  formulae  on  a  premise  that  the  volume  of  the  solid 
(non-gasenus)  residue  of  burning  gun  powder  at  the  temperature  of  com- 
bustion is  equal  lo  the  total  volume  of  the  powder  grains.  This  is  his  own ; 
it  is  based  on  a  careful  analysis  (of  other  peoples'  experiments),  and  he  had 
the  clearness  of  perception  to  seize  it  for  future  use,  and  place  it  in  a 
working  fornmla  for  a  progressive  powder.    The  same  value  was  taken  in 


Sarrau  does  not  use  the  special  form  where  I  1/3  is  substituted  for  n. 
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"  Velocities  and  Pressures  in  Guns."  and  the  same  is  taken  here.  And  not 
only  that:  The  formnl.-e  as  originated  were  for  black  and  brown  powders 
where  the  premise  was  at  least  approximate;  Colonel  Ingalls,  as  previously 
indicated,  shows  by  his  examples  that  the  formulx  arc  fairly  applicable  to 
smukeless  powders.  And  he  has  Rone  into  their  application  with  a  degree 
of  elaboration  all  his  own,  a  trtrmendous  piece  of  work,  and  complete  lo 
many  of  the  finest  details.  He  omits,  however,  to  discriminate  between 
the  maximum  pressure  on  the  breech  block  and  that  on  the  projectile,  aj 
well  as  the  maximum  cfffctive  pressure  on  the  projectile,  and  it  is  bclievcil 
that  the  results  would  have  been  even  better  than  they  are,  if  he  had  done 
so.  As  it  is,  the  results  with  the  cordite-nsing.  loo-caliber.  6-inch  gun  of 
Captain  (now  Sir)  Andrew  Noble  are  suflicicntly  impressive,  and  show  the 
exactness  that  may  be  expected  with  these  formula  and  the  author's  tables, 
if  care  and  intelligence  are  used.  The  results  with  nitro-cellulose  powder 
are  of  the  same  character,  i  he  author  is  to  be  heartily  admired  and  con- 
gratulated on  his  faith  in  these  formulae,  and  his  determination  to  make 
others  see  that  they  are  practical.  As  they  stand,  they  are  not  foreign,  and 
have  never  been  accepted  abroad ;  or,  if  so,  the  fact  has  never  been  acknowl- 
edged. His  voluminous  applications  literally  force  them  down  the  ad- 
versar)'*s  throat,  so  to  speak.  It  is  not  probable  that  short  empirical 
formulae  (possibly  due  to  these)  will  be  abandoned  for  ordinary  occasions 
of  firing  at  the  proving  grounds,  because  of  their  relative  simplicity,  but 
the  study  of  improvement  and  other  questions  in  the  use  of  powders  will 
have  to  be  made  along  these  very  lines.  And  the  author  has  been  hrave  to 
submit  such  a  compendium  of  actual  statements  with  figures  to  the  critics, 
for  if  incorrect  they  can  be  mercilessly  torn  to  pieces.  It  is  impracticable 
to  follow  out  all  the  details  of  these  now.  They  are  presumably  correct, 
and  will  be  left  unquestioned  here.  . 

It  seems  an  opportune  time,  however,  to  notice  the  following  statement  * 
on  page  159: 

"  A  comparison  of  these  results  with  those  deduced  in  Problem  i  shows 
the  great  superiority  of  the  uniperforated  over  the  multiperforated  grain  so 
far  as  maximum  pressure  is  concerned.    The  muzzle  velocity  is  the  samcj 
in  the  two  cases,"'  etc.  \ 

This  is  true  as  it  stands  for  the  grains  used,  but  hardly  fair,  as  the 
uniperforated  grain  used  has  a  length  of  50  inches  while  the  multi- 
perforated  is  about  one  inch  in  length.  It  is  not  true  for  uniperforated 
grains  of  the  latter  length.  Where  the  multiperforated  grain  in  fact  loses 
out  is  in  its  comparatively  short  length.  There  are  two  ends  to  every 
cylinder,  which  in  powder  constitute  additional  surfaces  of  emission  and 
these  surfaces  cause  additional  maximum  pressure.  Proper  variations  of 
length  enable  one  to  adjust  the  maximum  pressure  and  initial  velocity. 
But  there  is  a  limit  to  the  length  of  grain  imposed  by  certain  other  con- 
ditions. The  first  is  freedom  of  movement  of  the  gmin  in  the  pun  in  order 
to  take  its  proper  position  in  the  chamber,  so  that  there  will  be  what  might 
be  called  equilibrium  of  explosion.  It  can  readily  he  underst<x*d,  let  us 
say  with  equal  spherical  powder  grains  in  a  closed  chamlwr.  that  the 
burning  grains,  with  gas  at  a  high  pressure  issuing  in  all  directions,  are, 
with   their   freedom   of   movement,   suspended  by   their   practically    equal 
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rpnlsions  as  rejfards  each  other,  and  the  neighboring 
way   as   to  be   distributed   very   evenly   throughout   the  chamber.     Short 
multiperforated  grains  follow  very  closely  the  same  rule. 

But  if  the  grains  arc  long,  and  arranged  fagot  form  the  repulsions 
between  grains  are  sidcwise  in  direction,  the  ga*  from  the  fagot  as  a  whole 
escaping  at  both  ends,  and  the  tendency  is  not  so  much  to  separate  the  grains 
evenly  throughout  the  chamber  as,  according  as  the  pressure  at  cither  end 
prevails,  to  shoot  the  fagot  bodily  from  one  end  of  the  chamber  to  the  other, 
bringing  on  a  condition  there  that  will  shoot  it  bodily  back  again  shortly 
and  so  on. 

The  pressure  may  thus  be  abnormal  in  places  due  to  the  immediate 
presence  of  the  source  of  gas;  the  gas  at  formation  is  very  much  higher  in 
pressure  than  the  average  pressure  in  the  chamber  can  ever  be,  and  though 
this  highest  pressure  is  never  manifested  on  the  gun,  the  stream  lines  of 
the  flowing  gas  have  in  their  various  parts  pressures  dependent  on  their 
position  in  the  stream.  This  hampering  of  the  escape  of  the  gas  with  its 
increased  pressure  moreover  augments  in  turn  the  velocity'  of  emission  and 
it  is  plain  that  there  can  be  no  equilibrium  of  explosion,  if  we  may  call  it 
so.  Under  sut^h  circumstances  dangerous  wave  pressures  may  readily 
be  set  up  If  the  inequalities  of  pressure  force  the  individual  grains  length- 
wise differently,  they  may  get  separated  out  from  the  fagot  and  from  each 
other,  relieving  the  situation.  But  even  then  from  their  length  they  may 
become  snarled  in  various  places,  making  several  violent  and  unequal 
centers  of  explosion  which  would,  however,  be  better  than  one  center. 
Or  by  twisting  and  writhing  around  each  other,  they  may  break  up,  thus 
rendering  the  pressures  uncertain  because  of  the  creation  of  new  surfaces 
of  emission.  If  the  powder  is  all  burned  at  the  muzzle,  the  velocity  will  be 
normal,  hut  the  gun  will  have  been  placed  under  unnecessarily  severe  and 
irregular  strains.  It  is  thus  well  worth  while  to  consider  carefully  the 
limiting  length  of  the  grain  that  wilt  admit  of  free  movement. 

If  now  we  sacrifice  some  freedom  of  movement  of  the  individual  grain  to 
get  a  I>ettcr  theoretical  form,  we  can  still  have  a  second  form  of  freedom  in 
a  number  of  centers  of  emission,  as  with  several  short  fagots  placed  end  to 
end  whicii  repel  each  other  lengthwise  of  the  bore.  This  will  constitute 
an  equilibrium  of  a  certain  type,  the  resulting  waves  being  much  shortened 
and  the  burning  of  the  grains  fairly  uniform. 

It  should  be  remarked  here  that  the  full  value  of  any  abnormal  pressure 
with  long  fagots  will  rarely  or  never  be  communicated  to  a  crusher  gauge 
in  the  breech  block,  being  manifested  on  the  sides  of  the  gun  in  the  neigh- 
borhood of  the  fagot  and  damped  by  the  gas  at  lesser  pressure  in  the  spaces 
ahead  and  in  rear  of  it. 

The  true  function  then  of  the  holes  other  than  the  axial  hole  in  the 
short  multiperforaled  grain  is  to  supply  the  deficiency  in  the  grain  due  to 
its  shortening  and  the  rapid  decrease  in  area  of  its  end  surfaces,  as  it  burns. 
And  if  we  can  do  this,  and  equal  theoretically  the  long  single  perforated 
grain,  we  can  combine  a  proper  freedom  of  movement  to  prevent  wave 
pressures  with  a  curve  of  pressures  suitable  to  a  long  hollow  projecting 
beam  (such  as  a  gun")  which  from  considerations  of  vibration  and  droop- 
ing should  have  a  proper  taper.    A  charge  of  long  multiperforated  grains 
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could  readily  be  made  which,  without  any  abnormal  pressures,  would  t>Tow 
off  the  muzzle  of  such  a  gun ;  and  abnormal  pressures  have  blown  of?  the 
muzzle  of  at  least  one  navy  gun  in  a  case  where  long  single  perforated 
grains  were  used. 

The  author  makes  a  statement  on  page  154  to  the  effect  that  there  is  a 
sudden  drop  in  pressure  when  the  multipcrforatcd  grain  goes  into  slivers, 
as  it  does  when  about  85  per  cent  burned.  There  may  be  something  not 
interpreted  correctly  here,  for  it  is  plain  that  at  the  instant  of  tormation 
of  the  slivers,  their  total  surface  is  that  of  the  grain,  and  though  there  arc 
continuous  elementary  decreases  in  their  total  surface  thereafter  there  is  no 
sudden  drop.  In  short,  there  must  be  an  angle  or  hump  in  the  pressure 
curve  at  the  corresponding  point  of  travel  of  the  projectile,  and  the  curve 
must  suddenly  become  very  steep  comparatively,  but  there  can  be  no 
theoretical  break  in  the  continuity  of  the  curve. 

Sarrau  is  mentioned  by  name  once  or  twice  in  this  book  in  a  casual  way 
in  connection  with  some  i>oint.  He  is  not  mentioned  in  tlic  history  of  those 
who  contributed  to  the  subject,  and  there  is  nothing  whatever  to  indicate 
that  he  pointed  the  way.  Notwithstanding  the  contributions  of  Noble  and 
Abel,  the  author  as  stated  before  is  not  following  their  methods.  But  he 
is  following  Sarrau's  general  method  (with  a  certain  heresy)  and  is  basing 
his  results  on  Sarrau's  premises.  The  French  writers,  and  many  other 
Continental  writers  on  this  subject,  think  in  integral  equations,  and  Sarrau, 
it  is  believed,  got  diverted  too  far  along  this  same  line.  This  is  avoided 
here  by  substituting  a  letter  for  a  definite  key  integral  when  found  and  then 
going  ahead  on  that  as  a  basis.  And  time  is  eliminated  by  using  certain 
dimensions  which  Sarrau  omitted  to  do. 

I'aken  all  in  all,  from  a  strictly  ballistic  point  of  view,  this  book  is  as 
good  for  practical  results  as  any  other  book  on  the  subject  in  circulation  at 
this  date,  and  probably  better. 

Certainly  everything  is  presented  in  as  simple  a  manner  as  it  can  be  pre- 
sented, the  author's  notation  is  excellent,  and  the  fact  that  the  tables  have 
been  calculated  by  him,  or  under  his  supervision,  carries  with  it  a  con- 
viction, in  view  of  his  general  reputation  in  other  fields  and  with  other 
ballistics,  that  they  arc  strictly  accurate.  There  is  no  objection  baltistically 
to  using  the  ratio  r/3  for  the  specific  heats  of  the  powder  gas.  Noble  and 
Abel's  results  in  fact  indicate  i  1/3  this  value  approximately  for  the  gases  of 
ordinary  gun  powder  when  exploded  in  a  closed  vessel.  The  practical 
assumption  of  a  co-volume  (non-gaseous  volume)  which  does  not  exist 
with  smokeless  powders,  and  only  in  part  with  the  ordinary  powders  more- 
over necessitates  in  a  working  ballistic  formula  a  smaller  ratio  than  the  Inie 
one,  whatever  it  may  he. 

The  apparent  inconsistency  of  applying  these  formula  to  smokeless  as 
well  as  ordinary  powders  seems  to  require  some  explanation  and  with  a 
view  to  giving  a  clear  insight  into  what  actually  transpires,  attention  is 
invited  to  the  following,  which  involves  some  repetition  of  what  precedes: 

<a)  In  deducing  the  original  formulae,  the  powder  gas  was  assumed  a 
perfect  gas  with  the  non-gaseous  residue  equal  in  volume  to  the  solid 
volume  of  the  powder  grains  and  the  gas  was  assumed  to  expand  without 
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gain  or  loss  of  heat.    The  ratio  of  the  specific  heats  of  the  gas  was  denoted 
by  n,  and  for  these  conditions 

n  equals  1.4. 

(b)  Now  the  residue  at  the  instant  of  its  formation  is  together  with  the 
gas  at  the  temperature  of  combustion  of  the  powder,  and  as  the  gas  expands 
with  a  lowering  of  its  temperature  consequent  on  the  work  done,  it  is 
possible,  the  hot  residue  being  presumably  finely  distributed  throughout 
the  gas,  that  this  residue  imparts  to  the  cooling  gas  more  heat  than  the 
gas  imparts  to  the  gun.  To  meet  this  condition  in  the  formulae,  there 
being  no  other  compensation,  it  becomes  obvious  on  a  little  consideration 
that 

n  must  be  assumed  as  less  than  1.4. 

(c)  But  if  on  the  other  hand,  the  residue  or  other  source  of  heat  does  not 
impart  as  much  heat  to  the  expanding  gas  as  the  latter  imparts  to  the  gun 
and  we  do  not  otherwise  compensate  in  the  formulae,  we  are  compelled  to 
assume  that 

n  is  greater  than  14. 

(d)  And  if  everything  remains  as  stated  in  (a)  except  that  the  volume 
of  the  residue  is  less  than  the  solid  volume  of  the  powder,  at^d  we  attempt 
to  compensate  for  this  error  by  changing  the  value  of  n  as  involved  in  the 
tabular  functions  of  the  formulae,  we  will  have  to  decrease  it,  or  make 

n  less  than  1.4. 

There  are  other  things  that  might  be  considered,  such  as  whether  the 
gas  is  perfect,  etc.,  and  it  is  plain  that  the  subject  is  not  exhausted  with 
these  equalities  and  inequalities,  but  they  suffice  for  present  consideration. 
Let  us  note  the  application  of  them  as  they  stand.  For  ordinary  powders 
the  question  arises  at  once  does  (b)  or  does  (c)  prevail?  On  account  of 
the  great  difference  in  temperature  nf  gun  and  gas  as  well  as  the  loss  of 
heat  by  friction  of  the  gas  on  the  gun,  it  is  quite  likely  that  of  these  two 
(c)  has  the  predominant  effect.  There  is,  however,  no  dcmbt  as  to  the  last 
or  (d)  and  that  (d)  more  than  overcomes  the  predominating  effect  of  (c) 
over  (b)  is  indicated  by  the  better  results  when  a  value  I  1/3  is  substituted 
for  i»4.  as  n  in  the  formula  (assuming  of  course  that  a  long  series  of  tests 
at  the  Artillery  School,  and  elsewhere,  has  demonstrated  this  superiority 
with  ordinary  powders), 

I>et  us  now  cnnsidcr  smokeless  powders.  There  is  no  residue,  so  it  is 
evident  at  once  that  (c)  and  (d)  stand  alone  and  in  full  value,  and  have 
opposite  influences.  And  any  doubt  as  to  which  influence  is  the  greater 
is  set  at  rest  by  the  results  shown  in  this  book,  as  well  as  by  a  consideration 
of  what  these  influences  are.  Though  (c)  has  been  treated  very  casually 
at  times,  some  late  results  with  explosions,  even  detonations,  in  a  closed 
volume  indicate  that  the  cooling  effect  of  the  envelope  should  always  be 
considered  with  the  lower  densities  of  loading,  and,  therefore,  though  in  a 
lesser  degree,  with  the  higher  densities  of  loading.  The  temperature  of  the 
smokeless  powder  gas  is  higher  than  that  of  the  ordinary  powder  gas.  and 
consequently  more  heat  is  presumably  lost  to  the  gun ;  and  there  is  no  com- 
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pensating  source  of  heat.  So  though  the  decrease  of  n  due  to  (d)  must 
be  considerable,  the  great  increase  due  to  (c)  apparently  serves  to  retain 
n  in  the  vicinity  of  I  1/3  for  smokeless  powders.  Those  who  are  going  to 
develop  this  subject  further,  and  it  is  worthy  of  a  good  endeavor  will  there- 
fore do  well  to  study  this  book  very  carefully. 

It  is  possible  that  the  author  endeavored  to  keep  out  certain  considera- 
tions, of  a  minor  ballistic  character,  in  order  that  the  practical  working 
should  not  be  clouded.  Thus,  it  is  certainly  simpler  when  two  parameters 
are  to  be  obtained  from  two  measured  quantities,  such  as  the  maximum 
pressure  and  the  muzzle  velocity  of  a  gun,  to  employ  these  measured 
quantities  as  they  are  without  considering  that  one  of  them  is  subject  to  a 
certain  reduction. 

It  has  then  certain  limitations  to  the  field  of  practical  ballistics.  As  a 
matter  of  fact,  and  nothing  is  more  easy  of  demonstration  than  this  (not- 
withstanding certain  fumbling  by  late  writers),  the  maximum  pressure  on 
the  breech  block  exceeds  that  on  the  projectile  (not  fo  speak  of  eflfective 
pressures)  in  present  guns  by  as  much  as  one-tenth  or  more,  and  it  is 
probable  that  if  the  ratio  of  specific  heats  of  the  gas  were  taken  as  i  1/4 
(the  tables  are  easily  calculated)  the  results,  so  far  as  the  actual  velocities 
and  pressure  are  concerned,  would  be  even  more  accurate  than  they  are, 
especially  with  smokeless  powders.  The  fact  that  it  is  necessary  to  assume 
a  co-volume,  which  cannot  exist  in  full  with  any  powder,  to  account  for 
the  pressure  in  a  closed  vessel,  where  the  assumption  is  made  that 
Mariottc's  law  is  applicable,  does  not  constitute  a  reason  for  such  an  as- 
sumption in  other  cases  where  Mariotte's  law  as  such  can  play  no  part. 
In  fact,  it  is  very  doubtful  if  Mariotte's  law  alone  should  ever  be  applied 
strictly  in  the  case  of  any  explosion  for  the  reason  that  it  thus  becomes 
logically  necessary  to  drop  consideration  of  the  pressure  due  to  the  sensible 
motion  of  the  explosive  products,  a  prf.isure  comparable  with  that  due  to 
their  molecular  motion.  The  pressure  in  short  that  is  shown  by  a  gauge 
for  an  explosion  in  a  closed  vessel  is  probably  a  function  of  the  form  of 
the  powder  grain  (in  a  minor  degree)  and  rate  of  burning  in  addition  to 
other  quantities  just  as  it  is  in  a  gun,  and  one  can  only  hope  that  Colonel 
Ingalls  or  some  one  else  who  has  the  time,  ability  and  energy  will  take  up 
this  subject  again  in  the  future  and  develop  it  along  strictly  theoretical 
lines  on  some  such  basis.  It  is  important  nttt  rmly  for  guns,  hut  for  all 
internal  combustion  engines.  The  gim  is  simply  a  very  perfect  engine  and 
should  be  made  to  assist  in  clearing  up  the  apparent  vagaries  in  the 
present  thermo-dynamics  <»f  gases.  .And  the  principles  involved  are  of  more 
importance  generally  speaking  than  the  immediate  results. 

J.  IT.  (iLKN.voN.  Captain,  U.  S.  N'avy. 
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Tlie  Type  of  (I)  Armored  Vessel,  <n)  Cruiser  best  suited  to  the  Present 
Needs  of  the  United  States.  Prize  Essay,  i88x.  By  Lieutenant  R  W. 
Very,  U.  S.  N. 

SccoNO  Prize  Essay.  x88i.    By  Lieutenant  Seaton  Scbroeder,  U.  S.  N. 

1882. 

Our  Merchant  Marine:    The  Causes  of  its  Decline  and  the  Means  to  be 

taken  for  its  Revival.    "  Nil  clarius  aquis."     Prize  Essay,  1883.    By 

Lieutenant  J.  D.  J.  Kelley,  U.  S.  N. 
"  Mais  il  paut  cultiver  notre  jardin."    Honorable  Mention.    By  Master 

C.  G.  Calkins,  U.  S.  N. 
"  Spero  meuora."    Honorable  Mention.    By  Lieut-Com.  F.  E  Chadwick, 

U.  S.  N. 
**  Causa  latet  :  vis  est  notissima."    Honorable  Mention.    By  Lieutenant 

R.  Wainwright,  U.  S.  N. 

1883. 

How  may  the  Sphere  of  Usefulness  of  Naval  Officers  be  extended  in  Time 

ot  Peace  with  Advantage   to   the  Country  and   the  Naval  Service? 

"  Pour  encourager  les   Autres."     Prize   Essay,    1883.     By  Lieutenant 

Carlos  G.  Calkins,  U.  S.  N. 
•'  Semper  paratus."     First  Honorable  Mention.     By  Commander  N.  H, 

Farquhar,  U.  S.  N. 
"  CuLiBET   IN   ARTE   SUA    CREDENDUM    EST."    Sccond    HonoraMc   Mcntion. 

By  Captain  A.  P.  Cooke.  U.  S.  N. 


The  Reconstruction  and  Increase  of  the  Navy.     Prize  Essay,   1884.     By 
Ensign  W.  I.  Chambers,  U.  S.  N. 
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1885. 
Inducements  for  Retaining  Trained  Seamen  in  the  Navy,  and  Best  System 
of  Rewards, for  Long  and  Faithful  Service.     Prize  £s5ay.    (885.     By 
Cninmandcr  N.  H.  Farquhar.  U.  S.N. 

1886. 

What  Changes  in  Organization  and  Drill  are  Necessary  to  Sail  and  Fight 
Effectively  Our  Warships  of  Latest  Type?  "  Scire  quod  ncscias." 
Prize  Essay,  1886.     By  Lieutenant  Carlos  G.  Calkins,  U.  S.  N. 

The  Result  op  all  Naval  Administration  and  Efforts  finds  its  Exfre5- 
aioN  IN  Good  Organization  and  Thorough  Drill  on  Board  of  Suit- 
able Ships.    Honorable  Mention.    By  Ensign  W.  L.  Rodgcrs.  U.  S.  N. 


I 

I 


1887. 

The  Naval  Brigade:   its  Organization,  Equipment  and  Tactics.     "In  hoc 

signo  vinccs/*     Prize  Essay.  1887.    By  Lieutenant  C.  T.  Hutchins. 


Torpedoes.    Prize  Essay.  1888.    By  Lieut.-Com.  W.  W.  Reisingcr.  U.  S.  N. 

1891. 
The  Enlistment,  Training  and  Organization  of  Crews  for  our  Ships  of  Wat. 

Prize  Essay.  1891.    By  Ensign  A.  P.  Niblack,  U.  S.  N. 
Disposition  and  Employment  or  the  Fleet:  Ship  and  Squadron  Dmu- 

Honorable  Mention.  1891.    By  Lieutenant  R.  C  Smith,  U.  S.  N. 


1892- 

Torpedo-boats:  their  Organization  and  Conduct  Prize  Essay,  1892.  By 
Wm.  Laird  Clowes. 

1894. 
The  U.S.S.  Vesuvius,  with  Special  Reference  to  her  Pneumatic  Battery. 

Prize  Essay.  1894.     By  Lieut-Com.  Scaton  Schroedcr,  U-  S.  N. 
Naval  Reform.     Honorable  Mention,  1894.    By  Passed  Assistant  Engineer 

F.  M.  Bennett.  U.S.N. 

"895. 

Tactical  Problems  in  Naval  Warfare.  Prize  Essay,  1895.  By  Lieut-Com. 
Richard  Wainwright.  U.S.N. 

A  Summary  of  the  Situation  and  Outlook  in  Europe.  An  Introduc- 
tion to  the  Study  of  Coming  War.  Honorable  Mention,  1895.  By 
Richmond  Pearson  Hobson,  Assistant  Naval  Constructor,  U.  S.  N. 

Suggestions  for  Inckeasinc  the  Efficiency  of  Our  New  Ships.  Hon- 
orable Mention.  1895.     By  Naval  Constructor  Wm.  J.  Baxter.  U.S.N. 

The  Battle  or  the  Yalu.  Honorable  Mention.  1895.  By  Ensign  Frank 
Marble.  U.  S.  N. 

1896. 

The  Tactics  of  Ships  in  the  Line  of  Battle.  Prize  Essay.  1896.  By  Lieu- 
tenant A.  P.  Niblack.  U.  S.  N. 

Tbe  Organization,  Training  and  Disopuni  of  the  Navy  Personnel 
AS  viewed  from  the  Ship.  Honorable  Mention.  1896.  By  Lieutenant 
Wm.  F.  Fullara.  U-  S.  N. 
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Naval  Appkektices,  Inducements.  Enlisting  and  TRAiNiwa  The  Sea- 
man Branch  of  the  Navy.  Honorable  Mention,  1896.  By  Ensign 
Ryland  D.  Tisdale,  U.  S.  N. 

Turn  Composition  op  the  Fleet.  Honorable  Mention,  i8g6.  By  Lieuten- 
ant John  M.  Ellicott,  U.  S.  N. 

1897. 

Torpedo-boat  Policy.  Prize  Essay.  1897-  By  Lieutenant  R.  C.  Smith, 
U.  S.  N. 

A  Pbofosed  Uniporm  Coxntss  op  Instkuction  por  the  Naval  Militia. 
Honorable  Mention,  1897.  By  H.  G.  Dohrman,  Associate  Member, 
U.S.N.L 

Torpedoes  in  ExEaass  and  Battle.  Honorable  Mention,  1897.  By  Lieu- 
tenant J.  M.  Ellicott,  U.  S.  N. 

189a 

Baprit  de  Corps:  A  Tract  for  the  Times.  Prize  Essay,  1898.  By  Captain 
Caspar  Frederick  Goodrich,  U.  S.  N. 

Our  Naval  Power.  Honorable  Mention,  1898.  By  Lieut.-Com.  Richard 
Wainwright,  U.  S.  N. 

Target  Practice  and  the  Training  op  Gun  Captains.  Honorable  Men- 
tion, 1898.    By  Ensign  R.  H.  Jackson,  U.  S.  N. 

1900. 

Torpedo  Craft:    Types  and  Employment     Prize  Essay,  1900.     By  Lieu* 

tenant  R.  H.  Jackson,  U.  S.  N. 
The  Automobile  Torpedo  and  its  Uses.    Honorable  Mention,  1900.    By 

Lieutenant  L.  H.  Chandler,  U.  S.  N. 

1901. 

Naval  Administration  and  Organization.  Prize  Essay,  1901.  By  Lieuten- 
ant John  Hood,  U.  S.  N. 

1903. 

Gunnery  in  0«r  Navy.  The  Causes  of  its  Inferiority  and  Their  Remedies. 
Prize  Essay,  1903.    By  Professor  Philip  R.  Alger.  U.  S.  N. 

A  Naval  Training  Policy  and  System.  Honorable  Mention,  1903.  By 
Lieutenant  James  H.  Reid,  U.  S.  N. 

Systematic  Training  of  the  Enlisted  Personnel  of  the  Navy.  Honor- 
able Mention.  1903.    By  Lieutenant  C.  L  Hussey,  U.  S.  N. 

Our  Torpedo-Boat  Flotilla.  The  Training  Needed  to  Insure  its  Effi- 
ciency.   Honorable  Mention,  1903.    By  Lieutenant  E.  L.  Beach,  U.  S.  N. 

1904. 
The  Fleet  and  Its  Personnel.     Prize  Essay,  1904.    By  Lieutenant  S.  P.  Ful- 

linwider,  U.  S.  N. 
A   Plea  for  a  Hic.her   Physical.   Moral   and  Intellectual  Standard 

OF  the   Personnel   for   the    Navy.     Honorable    Mention,    1904.     By 

Medical  Inspector  Howard  E.  Ames.  U.  S.  N. 
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1905. 

Prize  Essay,  1905. 


American  Naval  Policy 

Fiskc.  U.  S.  N.  . 

The  DtPARTMENT  OF  THE  Navy.    Honorablc  Mention.   1905. 

Admiral  Stephen  B.  Luce,  U.S.N. 


By  Commander  Bradley  A. 
By  Rcar- 


1906. 

Promotion  by  Selection.     Prize  Essay.  1906.     By  Commander  Hawlcy  O. 

Rittcnhousc.  U.  S.  N. 
The  Elements  of  Fleet  Tactics.    First  Honorable  Mention,  1906.     By 

Lieut.-Com.  A.  P.  Niblack,  U.  S.  N. 
Gleanings  from  the  Sea  of  Japan.    Second  Honorable  Mention,  1906. 

By  Captain  Scaton  Schroeder.  U,  S.  N. 
The  Purchase  System  of  the  Navy.    Third  Honorable  Mention,  1906. 

By  Pay  Inspector  J.  A.  Mudd.  U.  S.  N. 

1907. 

Storekeeping  at  the  Navy  Yards.  Prize  Essay,  1907.  By  Pay  Inspector 
John  A.  Mudd.  U-  S.  N. 

Battle  Rehearsals.  A  few  thoughts  on  our  next  step  in  Fleet-Gunnery. 
First  Honorable  Mention,  1907.  By  Lteut-Coradr.  Yates  Stirling, 
U.  S.  N. 

The  Naval  Profession.  Second  Honorable  Mention,  1907.  By  Comman- 
der Bradley  A.  Fiskc.  U.  S.  N. 


1908. 

A  Few  Hints  to  the  Study  of  Naval  Tactics. 

Lieutenant  W.  S.  Pye.  U.  S.  N. 
The  Money   for  the   Navy.    First   Honorable  Mention, 

Inspector  John  A.  Mudd.  U.  S.  N. 
The  Nation's  Defense — the  Offensive  Fleet.     How  Shall  We  Prepare 

It   for   Battle?     Second   Honorable   Mention,    1908.     By   LieuL-Com- 

mander  Yates  Stirling,  U.  S.  N. 
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[908.     By    Pay 


1909. 


Prize   Essay,   1909.     By 
1909.     By  Commo- 


Some  Ideas  about  Organization  on  Board  Ship. 

Lieutenant  Ernest  J.  King.  U.  S.  N. 
The  Navy  and  Coast  Defence.    Honorable  Mention, 

dore  W.  H.  Beehler.  U.  S.  N. 
The  Reorganization  of  the  Naval  Establishment.    Honorable  Mention. 

1909.     By  Pay  Inspector  J.  A.  Mudd,  U.  S.  N. 
A  Plea  for  Physical  Tkaininc  in  the  Navy.    Honorable  Mention,  1909. 

By  Commander  A.  P.  Niblack,  U.S.  N. 


19 10. 

The  Merchant  Marine  and  the  Navy.     Prize  Essay.  1910 

structor  T.  G.  Roberts.  U.  S.  N. 
Tat  Naval  Strategy  of  the  Russo-Japanese  Wail 

I9ra    By  Lieutenant  Lyman  A.  Gotten.  U.  S,  N. 


By  Naval  Con- 
Honorable  Mention, 
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191 1. 
Hat7  Yard  Economy.    Prize  Essay,  191 1.    By  Paymaster  Charles  Conard, 

U.  S.  N. 
Naval  Power.    Honorable  Mention,  1911.    By  Captain  Bradley  A.  Fiske, 

U.  S.  N. 
Wanted — First  Aid.     Honorable  Mention,  191 1.     By  Commander  C  C 

Marsh.  U.  S.  N. 

1912. 

Naral  Might    Prize  Essay,  1912.    By  Lieutenant  Ridgely  Hunt,  U.  S.  N. 

(retired). 
Inspection  Duty  at  the  Navy  Yards.     Honorable  Mention,  1912.     By 

Lieut-Commander  T.  D.  Parker,  U.  S.  N. 


SPECIAL  NOTICE. 


NAVAL  INSTITUTE  PRIZE  ESSAY.  1913. 


A  prize  of  two  hundred  dollars,  with  a  gold  medal,  and  a  tifc-mcml)«r- 
ship  in  the  Institute,  is  ofTered  by  the  Naval  Institute  for  the  best  essay 
presented  on   any   subject   pertaining  to  the   naval  profession,   subject   to  ^| 
the  following  rules :  ^1 

1.  The  award  for  the  prize  shall  be  made  by  the  Board  of  Control,  voting 

by  ballot  and  without  knowledge  of  the  names  of  the  competitors.  ^H 

2.  Each  competitor  to  send  his  essay  in  a  sealed  envelope  to  the  Secrc-  ^1 
tar>'  and  Treasurer  on  or  before  January  i.  1913.    The  name  of  the  writer 
shall  not  be  given  in  this  envelope,  but  instead  thereof  a  motto.     Accom-  ^^ 
panytng  the  essay  a  separate  sealed  envelope  will  be  sent  to  the  Secretary  ^M 
and  Treasurer,  with  the  motto  on  the  outside  and  writer's  name  and  motto 
inside.     This  envelope  is  not  to  be  opened  until  after  the  decision  of  the 
Board. 

3.  The  successful  essay  to  be  published  in  the  Proceedings  of  the  Insti- 
tute; and  the  essays  of  other  competitors,  receiving  honorable  mention,  to 
be  published  also,  at  the  discretion  of  the  Board  of  Control ;  and  no  change 
shall  be  made  in  the  text  of  any  competitive  essay,  published  in  the  Pro- 
ceedings of  the  Institute,  after  it  leaves  the  hands  of  the  Board. 

4.  If,  in  the  opinion  of  the  Board  of  Control,  the  best  essay  presented 
is  not  of  sufficient  merit  to  be  awarded  the  prize,  it  may  receive  "  Honorable 
Mention"  or  such  other  distinction  as  the  Board  may  decide. 

5.  In  case  one  or  more  essays  receive  *'  Honorable  Mention,"  the  writer 
of  the  first  of  them  in  order  of  merit  will  receive  seventy-five  dollars  and  a 
life-membership  in  the  Institute. 

6.  Any  essay  not  having  received  honorable  mention  may  be  published 
also,  at  the  discretion  of  the  Board  of  Control,  but  only  with  the  consent 
of  the  author. 

7.  The  essay  is  limited  to  fifty  (50)  printed  pages  of  the  Proceedings  of 
the  Institute. 

8.  All  es^^ays  submitted  must  be  either  typewritten  or  copied  in  a  clear 
and  legible  hand. 

9.  In  the  event  of  the  prize  being  awarded  to  the  winner  of  a  previous 
year,  a  gold  clasp,  suitably  engraved,  will  be  given  in  lieu  of  the  gold 
medal. 

By  direction  of  the  Board  of  Control. 

RALPH  EARLE. 
Lieut-Commander,  U.  S.  AT.,  Secretary  and  Treasurer. 
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MEDAL  PRESENTED  TO  WINNER 
PRIZE    ESSAY    CONTEST,    1912 


NOTICE. 

The  U.  S.  Naval  Institute  was  established  in  1873,  having  for  its  object 
the  advancement  of  professional  and  scientific  knowledge  in  the  Navy. 
It  now  enters  upon  its  thirty-ninth  year  of  existence,  trusting  as  hereto- 
fore for  its  support  to  the  officers  and  friends  of  the  Navy.  The  mem- 
bers of  the  Board  of  Control  cordially  invite  the  co-operation  and  aid  of 
their  brother  officers  and  others  interested  in  the  Navy,  in  furtherance 
of  the  aims  of  the  Institute,  by  the  contribution  of  papers  and  communi- 
cations upon  subjects  of  interest  to  the  naval  profession,  as  well  as  by 
personal  support  and  influence. 

On  the  subject  of  membership  the  Constitution  reads  as  follows : 


ARTICLE  VII. 

Sec.  1.  The  Institute  shall  consist  of  regular,  life,  honorary,  and  asso- 
ciate members. 

Sec.  2.  Officers  of  the  Navy.  Marine  Corps,  and  all  civil  officers  at- 
tached to  the  Naval  Service,  shall  be  entitled  to  become  regular  or  life 
members,  without  ballot,  on  payment  of  dues  or  fees  to  the  Secretary 
and  Treasurer.  Members  who  resign  from  the  Navy  subsequent  to  join- 
ing the  Institute  will  be  regarded  as  belonging  to  the  class  described  in 
this  Section. 

Sec.  3.  The  Prize  Essayist  of  each  year  shall  be  a  life  member  w?*bout 
payment  of  fee. 

Sec.  4.  Honorary  members  shall  be  selected  from  distinguished  Naval 
and  Military  Officers,  and  from  eminent  men  of  learning  in  civil  life. 
The  Secretary  of  the  Navj*  shall  be,  tx  ofHeio,  an  honorary  member. 
Their  number  shall  not  exceed  thirty  (30).  Nominations  for  honorary 
members  must  be  favorably  reported  by  the  Board  of  Control,  and  a  vole 
etiual  to  one-half  the  number  of  regular  and  life  members,  given  by  proxy 
or  presence,  shall  be  cast,  a  majority  electing. 

Sec.  5.  Associate  members  shall  be  elected  from  Officers  of  the  Army, 
Revenue  Cutter  Service,  foreign  officers  of  the  Naval  and  Military  pro- 
fessions, and  from  persons  in  civil  life  who  may  be  interested  in  the 
purposes  of  the  Institute. 

Sec  6.  Those  entitled  to  become  associate  members  may  be  elected  life 
members,  provided  that  the  number  not  officially  connected  with  the  Navy 
and  Marine  Corps  shall  not  at  any  time  exceed  one  hundred  (100). 

Sec.  7.  Associate  members  and  life  members,  other  than  those  entitled 
to  regular  membership,  shall  be  elected  as  follows:  "Nominations  shall 
be  made  in  writing  to  the  Secretary  and  Treasurer,  with  the  name  of  the 
member  making  them,  and  such  nominations  shall  be  submitted  to  the 
Board  of  Control,  and,  if  their  report  be  favorable,  Ihc  Secretary  and 
Treasurer  shall  make  known  the  result  at  ihe  next  meeting  of  the  Insti- 
tute, and  a  vote  shall  then  be  taken,  a  majority  of  votes  cast  by  members 
present  electing." 

The  Proceedings  are  published  quarterly  and  anyone  may  subscribe  for 
them.  The  annual  subscription  is  $3.00;  single  copies,  75  cents.  Annual 
dues  for  members  and  associate  members,  $2.00.  Fee  for  life  membership, 
1150.00. 

All  letters  should  be  addressed  U.  S.  Naval  Institute.  Annapolis.  Md., 
and  all  checks,  drafts,  and  money  orders  should  be  made  payable  to  the 
same. 
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BE  READY  FOR  WAR.* 
By  Beekman  Winthrop.  Assistant  Secretary  of  the  Navy. 


It  is  with  some  hesitation  that  I  agreed  this  year  to  deliver  the 
opening:  address  to  the  War  College,  as  I  realized  that  any  discus- 
sion of  the  work  of  a  war  college  is  in  large  part  technical,  and 
can  best  be  discussed  by  technical  experts.  On  the  other  hand, 
it  is  of  advantage  to  men  of  any  profession  at  times  to  have  the 
general  scope  of  their  work,  as  distinguished  from  the  technical 
details,  discussed  from  an  outsider's  point  of  view — from  the 
point  of  view  of  a  layman.  Partly  for  this  reason,  but  mainly 
because  I  desired  to  express  tlic  interest  the  Navy  Department 
takes  in  this  college,  I  decided  to  accept  the  invitation  of  your 
President  tendered  a  few  weeks  ago.  It  is  most  desirable  that 
the  work  of  the  War  College  should  be  emphasized.  Your  work 
is  not  spectacular,  it  necessarily  does  not  attract  or  hold  tlie  at- 
tention like  gun  work  at  battle  practice,  or  the  maneuvers  of  an 
extensive  fleet,  or  even  like  the  well  drilled  e%'"olutions  of  a  trained 
body  of  Jackies.  While  improvements  in  firing,  or  developments 
in  the  design  of  ships  can  be  easily  appreciated  even  by  a  mind 
not  trained  on  technical  lines,  the  necessity  for  a  serious,  hard 
course  in  the  art  of  war  is  not  so  self-evident  to  the  ordinary  civil- 
ian. To  the  average  layman  the  desideratum  i=  fully  obtained  by 
providing  a  well  disciplined  force  and  the  highest  development  of 

♦Address  delivered  at  the  opening  of  the  U.  S.  Naval  College  on  June  i, 
1913- 
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material.  Such,  of  course,  is  not  the  case.  The  training  of  the 
force  and  the  Uevclopment  of  material  to  their  hiphest  point  of 
efficiency  is  of  the  utmost  importance,  but  an  efficient  adminis- 
trator with  high  technical  knowledge  of  ofdnanct.-.  engineering 
and  general  naval  mechanics,  with  a  thoroughly  disciplined  and 
p<5werful  force,  might  well  fail  when  brought  into  conflict  with  a 
more  skilled  strategist,  even  though  armed  with  less  numerous  or 
efficient  weapons.  History  is  full  of  such  cases.  In  the  battle 
of  Salamis,  Themistocles,  with  only  310  sail,  defeated  the  fleet 
of  the  Persian  King  Xerxes,  composed  of  some  2000  ships.  In 
1630  Admiral  Tromp.  of  the  Dutch  Navy,  signally  defeated  a 
Spanish  fleet,  under  Admiral  Oquendo,  of  more  than  double  the 
number  of  vessels.  Consider  also  Xelson's  victories  of  the  Nile  and 
Trafalgar,  won  over  superior  numbers  by  more  skillful  strategy. 

Preparedness  for  war  docs  not  end  with  a  sufficient  number  of 
adequate  ships  and  a  ready  supply  of  well-disciplined  men.  Just 
as  important  as  these  two  branches  is  the  preparedness  of  the 
directing  officers  to  meet  any  strategic  situation  or  emergency. 
The  quality  of  leadership  is  all  important.  It  would  indeed  be  a 
short-sighted  and  extravagant  policy  to  build  expensive  fleets 
unless  men  were  provided  fully  trained  to  know  how  best  to  use 
and  dispose  of  them.  Initiative,  self-reliance,  lesoluiion  and 
ability  to  forestall  the  enemy's  moves  are  qualities  that  must  be 
developed  to  produce  an  efficient  leader. 

Just  as  in  ever>'  profession  practical  experience  is  the  best 
training,  so  the  best  training  for  war  is  war.  In  the  past  such 
practical  training  was  not  infrequent.  Before  the  present  high 
development  in  the  munitions  and  art  of  war,  when  wars  were 
not  so  serious  in  Uieir  results  and  did  not  cause  such  a  terrific 
financial  drain  on  a  counlr)',  whether  victorious  or  defeated,  they 
were  of  more  frequent  occurrence  and  of  longer  duration.  Until 
comparatively  recently,  indeed,  countries  were  so  unprepared  for 
lv>stililies  that  the  first  months,  or  even  years,  after  war  was 
declared  were  spent  in  preparation,  assembling  supplies,  recruit- 
ing and  training,  before  decisive  actions  occurred.  I'nder  such 
circumstances  leaders  developed  ajid  trained  during  the  early 
stages  of  the  conflict  were  available  long  before  the  tennination 
of  hostilities.  Such  was  the  case  with  men  like  Sheridan,  and 
even  Grant,  for  althougii  the  latter  f<.^ght  in  the  Mexican  War, 
he  was  practically  unknown  prior  to  the  capture  of  Fort  Dunelson 
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in  1862.  Moreover,  in  former  times  officers  who  had  gained  ex- 
perience in  one  or  more  prior  wars  were  generally  available  to 
apply  that  experience  in  the  pending  hostilities.  Conditions  have 
changed.  In  tliese  days  events  move  rapidly.  No  longer  is  there 
a  long  delay  between  the  declaration  of  war  and  the  outbreak 
of  hostilities.  The  first  blow  is  all  important.  It  may  well  decide 
the  war,  leaving  the  defeated  nation  in  such  a  weakened  condi- 
tion that  even  with  great  financial  resources,  it  has  no  time  to  re- 
habilitate and  prepare  itself  for  another  conflict  before  the  final 
blow  is  struck.  In  these  days  we  have  not  the  time  to  train  our 
leaders  by  the  sanguinary  process  of  actual  war.  even  were  we 
not  prohibited  by  the  enormous  loss  of  life  and  property  that  such 
a  course  would  entail.  Nor  can  we  count  on  leaders  in  the  fu- 
ture who  have  had  experience  in  past  wars.  In  this  countr>'  since 
the  Revolution  an  average  of  twenty-seven  years  have  elapsed 
between  wars  of  any  magnitude  in  which  we  have  been  engaged. 
Between  the  Revolution  and  the  war  of  181 2,  twenty-nine  years 
elapsed,  then  ensued  thirty- four  years  of  peace  until  the  Mexican 
War.  Thirteen  years  later  we  were  engaged  in  the  greatest 
struggle  of  our  existence,  the  Civil  War;  and  thirty-three  years 
after  its  close  the  Spanish  War  began. 

•  In  the  future  I  believe  and  tnist  that  wars  between  leading 
nations  will  be  of  less  frequent  occurrence,  but  even  taking  that 
average  of  nearly  thirty  years,  you  will  see  that  any  officer  who 
held  sufficient  rank  to  take  a  leading  part  in  one  war  would  in 
all  probability  have  passed  the  active  stage  of  his  life  before  the 
next  contest  began.  The  responsibilities  of  present-day  wars  is 
so  great  that  only  comparatively  young  or  middle-aged  men  can 
long  endure  the  physical  and  mental  strains.  The  average  age 
of  Farragut,  Porter  and  Foote  in  the  Civil  War  was  fifty-two 
years,  while  the  average  age  of  probably  the  three  most  distin- 
guished generals  on  both  sides — Grant.  Shcnnan  and  Sheridaji ; 
Lee,  Jackson  and  Johnston — was  but  forty-four  years.  At  the 
battle  of  Tsushima,  Togo  was  fifty-eight  and  Uriu  but  forty-five. 
It  will  be  seen,  therefore,  that  few  of  these  men  could  have  gained 
practical  experience  in  previous  wars,  if  they  occurred  only  at 
intervals  of  thirty  years. 

It  being  impracticable,  therefore,  to  rely  on  actual  experience 
in  war  to  train  our  officers,  what  is  the  best  method  to  pursue  and 
what  in  general  must  be  the  aim  of  such  training?     Broadly 
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speaking',  an  officer  must  be  well  versed  in  the  handling:  and 
ministration  of  ships  and  in  the  technical  details  of  their  equip- 
ment. This  technical  training  is  supplied  at  Annapolis  and  in  the 
fK)st  graduate  special  courses  in  engineering,  ordnance,  naval 
architecture,  etc..  and  the  practical  application  of  such  training  or 
experience  is  furnished  in  the  periodic  cruises.  The  necessary 
administrative  training,  including  the  handling  and  directing  of 
men,  is  afforded  by  the  every-day  duties  of  an  officer  from  the 
moment  he  receives  his  commission  as  Ensign. 

But  the  broader  knowledge  of  the  art  of  war — an  equally  im- 
portant part  of  every  officer's  training — must  be  derived  from 
other  courses.  It  must  come  from  a  careful  study  of  past  wars, 
taking  advantage  of  the  experience  of  others,  and  a  detailed  con- 
sideration of  all  probable  or  possible  contingencies  in  wars  to 
come.  Only  by  a  careful  preparation  on  these  lines  can  an  officer 
adequately  supplement  the  technical  and  administrative  training 
he  obtains  elsewhere.  No  line  officer  is  fully  qualified  for  com- 
mand unless  and  until  lie  has  made  such  a  study,  and  this  War 
College  was  established  and  is  maintained  to  afford  suitable  op- 
portunity for  such  study.  I  fear  that  at  times  the  importance 
of  the  study  of  the  art  of  war  is  lost  sight  of.  I  know  it  is  so 
among  civilians,  and  I  have  occasionally  noticed  the  same  ten- 
dency among  certain  officers.  Naval  officers  arc  measured  mainly 
by  their  skill  in  handling  ships,  or  their  efficiency  in  ordnance^ 
machinery  or  other  parts  of  the  fighting  machine.  This  is  neces- 
sarily so,  as  the  opportunity  to  so  gauge  their  qualifications  comes 
daily.  Owing  to  the  infrequency  of  wars  there  is  but  little  op- 
portimity  outside  this  course  to  test  the  average  officer's  ability  j 
on  the  broader  lines,  as  a  strategist  or  a  war  leader.  Gunnery, 
seamanship,  navigation,  engineering,  etc.,  are  all  merely  incidents 
in  the  full  development  of  a  naval  officer.  Those  details  must  be 
mastered,  but  unless  the  leaders  are  also  skilled  in  the  art  of  war 
the  labor  ex^Kuded  is  in  large  part  wasted.  An  accomplished 
fleet  or  army  administrator,  or  an  expert  in  war  equipment  would 
not  necessarily  make  a  good  leader  in  time  of  war.  The  most 
striking  example  of  this  in  recent  years  is,  of  course.  McClellan, 
an  able  and  efficient  organizer  but  a  failure  as  a  battle  leader. 
Grant  is  reported  to  have  said  of  McGellan,  "  The  test  applied 
to  him  would  be  terrible  to  any  man,  being  made  a  major-general 
at  the  beginning  of  the  war.    McClellan  was  a  young  man  when 
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this  devolved  upon  him,  and  if  he  did  not  succeed  it  was  because 
the  conditions  of  success  were  so  trying.  If  McClellan  had 
gone  into  the  war  as  Sherman,  Thomas  or  Meade — had  fought 
his  way  along  and  up — I  have  no  reason  to  suppose  that  he 
would  not  have  won  as  high  distinction  as  any  of  us."  But  un- 
fortunately for  McClellan  he  did  not  have  this  opportunity,  nor 
was  his  mind  so  trained  in  the  art  of  war,  prior  tc  the  outbreak 
of  hostilities,  to  enable  him  to  take  proper  advantage  of  his  mag- 
nificent force. 

A  well-equipped  leader  should  he  prepared  beforehand  to  act 
upon  every  conceivable  contingency.  As  Mahan  says,  "  Presence 
of  mind  consists  largely  in  preparation  of  mind.''  To  be  suddenly 
confronted  with  an  unexpected  emergency  is  almost  certain  to 
create  confusion  and  irresolution,  unless  by  careful  training  an 
ability  to  meet  just  such  unforeseen  contingencies  has  been  de- 
veloped. The  development  of  this  characteristic  should  be  one 
of  the  aims  of  a  war  college  course.  Indeed,  it  is  one  of  the 
natural  results  of  a  study  of  the  art  of  war.  Young  officers  upon 
talcing  the  deck  are  often  advised  by  their  superior  officers  to 
make  up  their  minds  how  they  would  act  in  various  contingencies, 
for  example,  should  a  man  fall  overboard,  should  land  be  sighted 
or  should  a  squall  suddenly  arise.  This  is  excellent  advice,  but 
how  much  more  important  is  it  for  all  ofiicers  eligible  to  command 
to  work  out  similar  questions  on  broad  lines  of  strategy.  The 
consideration  and  determination  of  what  one  should  do  in  variou* 
contingencies  is  certain  to  strengthen  resolution  and  decision- 
qualities  which  are  essential  in  leadership  in  war.  Thus  ihc  main 
purpose  of  this  War  College  is  to  consider  and  determine  whatfl 
should  he  the  course  of  action  in  all  conceivable  situations,  pre- 
paring c>fHi*ers  not  only  so  that  they  will  know  how  promptly  to 
act  should  one  of  such  or  similar  contingencies  arise,  but  develop- 
ing by  such  a  course  of  training  the  essential  quaniies  of  leader- 
ship. Next  to  actual  war  a  well  planned  war  college  course  affords 
best  opportunity  for  such  development  thus  far  devised. 

On  reading  the  reports  of  the  Japanese  officers  during  the  re- 
cent Japanese-Russian  Wnr.  one  cannot  fail  to  be  struck  by  the 
frequent  reference  to  '*  Evolutions  or  movements  as  prearrangCfj/' 
The  reports  mention  occurrences  at  the  commencement  ti  any 
action  and  then  conclude,  *'  and  thenceforth  the  moyenient  pro- 
ceeded as  prearranged,"    showing  how   carefullv   e/ery  contin- 
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g-ency  had  been  considered,  even-  detail  outlined.  At  the  bc- 
gfinning  of  the  war  the  Japanese  vessels  of  all  kinds  numbered 
191.  those  of  the  Russians  453.  The  result  was  due  in  large  part 
to  this  *'  prearrangement "  on  the  part  of  the  Japanese,  and  the 
lack  of  antecedent  preparation  on  the  part  of  her  adversary. 

Our  Civil  War  was  another  glaring  example  of  unpreparedness. 
Ml  the  early  days  of  the  conflict,  not  only  in  war  material  but  in 
any  well  conceived  idea  of  operation.  The  recently  published 
diary  of  Gideon  Welles  is  most  interesting  on  this  jx3int.  Con- 
ditions in  i86f  were  chaotic.  No  one  had  any  preconceived  idea 
of  what  should  be  done.  The  Secretary  of  State  ordered  naval 
ofl&cers  to  the  command  of  ships  and  directed  their  movements 
in  certain  cases  without  the  knowledge  of  the  Nax-y  Department. 
The  President  himself,  at  the  instance  of  the  Cabinet  advisers, 
would  sig;n  or  revolve  orders  to  naval  officers  without  infonning 
Secretary  W^elles  and  it  was  only  after  bitter  experience  of  the 
folly  of  such  haphazard  p<^licy  did  order  prevail.  Much  of  the 
confusion  was  due  to  faulty  administration,  but  in  the  main  it 
was  caused  by  the  failure  to  prepare  any  systematic  or  well  di- 
gested outline  of  operation  prior  to  the  outbreak  of  iiostililies.  Xo 
one  knew  what  to  do,  and  movements  were  suggested,  begun  and 
revoked  with  a  frequency  that  would  have  been  fatal  to  our  cause 
had  we  not  been  faced  by  an  adversary  as  unprepared  as  we.  If, 
at  the  fall  of  Ft.  Sumter,  the  Unite<l  States  had  possessed  a  strong 
navy,  and  an  intelligently  considered  plan  of  action,  the  Civil 
War  would  have  been  ended  in  a  few  months.  It  was  lack  of  prep- 
aration, both  in  munitions  of  war  and  in  any  preconceived  line  of 
attack,  that  allowed  the  war  to  last  for  four  years. 

I  realize  that  these  views  are  probably  an  old  storj'  to  most  of 
you,  but  I  desired  to  emphasize  the  fact  that  we  in  the  Department 
thoroughly  appreciate  the  value  of  your  work.  The  Department 
is  doing  its  utmost  in  the  face  of  most  discouraging  ignorance 
and  lack  of  appreciation  of  the  vital  necessity  of  a  strong  navy 
to  our  country,  to  provide  you  with  adequate  tools  with  which  to  fl 
work.  I  hope  and  believe  that  in  tlic  end  intelligence  will  prevail 
ever  iguorance,  foresight  over  blind  negligence.  Bui.  liowcver 
iJ'.jit  may  be,  it  depends  and  always  will  depend  upon  the  officers 
themselves  to  so  prepare  themselves  to  make  the  best  possible 
use  of  the  tt>ols  given  them  when  the  necessity  arises  and  the 
country  calls  upon  them  for  aid. 
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THE  RELATIONS  OF  THE  WAR  COLLEGE  TO  THE 
NAVY  DEPARTMENT. 

By  Captain  William  L.  Rodgers,  U.  S.  Navy. 


In  order  to  see  just  what  part  the  Naval  War  College  has  to  play 
in  the  organization  of  the  Navy  Department,  it  will  be  necessary 
to  trace  the  course  of  development  in  the  Department's  organiza- 
tion since  its  establishment,  and  to  note  how  far  the  Department 
has  been  able  to  respond  to  the  demands  upon  it  in  each  period  of 
emergency  and  stress  caused  by  war.  While  thus  engaged,  it  will 
be  advantageous  to  turn  aside  occasionally  to  note  how  other 
nations  adapt  their  organizations  to  accomplish  similar  purposes. 
We  shall  thus  appreciate  what  was  lacking  in  our  navy's  early  de- 
velopment and  why  we  need  a  War  College. 

To  begin  with,  the  navy  was  started  by  the  law  of  1794  as  a 
branch  of  the  War  Department  during  the  Presidency  of  General 
Washington,  with  General  Knox  as  Secretary  of  War.  The 
occasion  which  originated  the  law  was  the  annoyance  caused  to 
American  shipping  in  the  Mediterranean  by  the  Barbary  pirates; 
so  the  navy  was  begun  to  attain  a  definite  political  objective.  As 
the  President  and  his  Secretary  of  War  were  both  military  men  of 
ability,  they  set  about  the  business  of  building  a  navy  in  the  proper 
way.  They  assembled  several  of  the  ablest  members  of  the  Con- 
tinental Navy  in  Philadelphia,  explained  to  them  the  object  for 
which  the  fleet  was  needed,  and  directed  them  to  decide  upon  the 
t>'pes  of  ship  required  for  the  purpose.  After  full  deliberation  upon 
the  military  characteristics  required  by  the  special  situation  of  the 
United  States,  six  frigates  were  laid  down  in  various  parts  of  the 
country.  According  to  present-day  ideas,  the- form  of  organiza- 
tion adopted  was  very  much  decentralized.  The  six  distinguished 
officers  of  the  old  Continental  Navy  who  were  selected  to  be  the 
nucleus  of  the  new  Federal  Navy,  were  made  superintendents  of 
the  new  ship  building  yards,  and  together  they  placed  the  contracts 
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for  timber  and  other  large  supplies  through  the  Treasury.  For  the 
rest,  the  War  Department  organized  each  establishment  under  the 
superintendent  with  a  navy  agent,  a  constructor,  and  a  clerk  of 
the  yard. 

The  navy  agent  was  the  contract  officer  for  the  smaller  sup- 
plies, the  purchase  oflficer  and  paymaster  and  the  employer  of  labor. 
His  disbursements  required  the  counter  signature  of  the  superin- 
tendent. The  agent  received  2^  per  cent  on  his  disbursements; 
and  the  office  existed  until  1865,  by  which  time  the  agents  were 
political  appointees,  and  were  more  or  less  corrupt.  They  were 
replaced  by  navy  paymasters  in  that  year.  The  clerk  of  the  yard 
was  the  general  storekeeper  accountable  for  all  material  and  tlie 
bookkeeping  of  time  and  wages.  The  constructor  was  the  ship 
builder  who  worked  from  the  plans  approved  by  the  Department 
which  had  been  drawn  up  by  the  celebrated  ship  builder  Joshua 
Humphreys  to  conform  to  the  military  views  of  the  group  of  officers 
who  were  afterwards  appointed  superintendents.  The  constructor 
was  responsible  for  the  efficiency  of  material  and  workmanship; 
the  superintendent  was  charged  directly  with  the  rigging  and  equip- 
ment of  the  ship,  and  was  the  inspector  and  controller  of  the  other 
departments  of  the  establishment.  Later  on.  as  the  ships  ap- 
proached completion,  Congress  passed  additional  laws,  one  author- 
izing the  recruitment  of  a  naval  force,  another  establishing  rates 
of  pay,  and  another  establishing  discipline  (Articles  for  the  Gov- 
ernment of  the  Navy).  Then,  in  1798,  as  these  ships  began  to  go 
into  commission,  Congress  removed  the  navy  from  the  charge  of 
the  War  Departinent  and  established  it  as  a  separate  executive  de- 
partment. But  tlie  administration  of  the  navy  continued  to  be  very 
decentralized,  as  it  could  well  afford  to  be  under  the  circumstances. 
During  the  brief  quasi  war  with  France  in  the  West  Indies  and  the 
subsequent  Tripolitan  War  in  the  Mediterranean,  the  navy  was  in 
its  formative  period,  and  its  operations  were  led  by  very  able  men. 
The  Secretary  directed  the  commanders-in-chief  as  to  the  objects 
of  the  war,  and  entrusted  to  them  the  control  of  administrative  de- 
tails necessary  to  carry  on  the  operations. 

But  Jefferson  wlio  succeeded  to  the  Presidency  just  about  the 
time  of  the  Tripolitan  War  had  no  sympathy  with  the  navy  and 
l>elievcd  that  its  mere  existence  was  a  menace  to  the  peace  of  the 
country.  Upon  the  successful  conclusion  of  the  TrifrfDlilan  War  he 
laid  up  most  of  the  frigates  and  did  much  to  break  up  the  rational 
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but  somewhat  inadequate  organization  of  the  Department  which 
had  been  developed  by  Presidents  Washington  and  Adams.  The 
policy  of  JeflFcrson  was  devoted  to  obtaining  a  flotilla  of  gun  boats 
for  defence.  These  were  really  of  little  use  at  any  time  owing  to 
their  small  size. 

When  tlie  country  was  forced  into  war  in  1812  the  Navy  De- 
partment was  totally  unprepared  either  with  adequate  fleets  or  with 
plans.  Fortunately,  the  few  fine  friy;atcs  begun  by  Washington 
were  ready  and  were  con^manded  by  the  able  officers  trained  by 
Preble  in  the  Tripolitan  War.  But  it  required  the  strongest  re- 
monstrances from  Bainbridge  and  Stewart  to  prevent  the  Secretary 
from  making  the  navy  safe  by  laying  it  up  out  of  reach  of  the 
enemy.  Upon  the  declaration  of  war,  the  squadron  at  New  York, 
commanded  by  Commodore  Rodgers,  escaped  wholly  from  the 
control  of  the  Department  and  put  to  sea  against  the  wishes  of  the 
Department,  whose  timid  instructions  fortunately  arrived  too  late 
to  detain  it  in  port.  As  Mahan  points  out  in  his  history,  the  cruise 
^^  of  this  force  covered  the  arrival  in  port  of  a  great  number  of 
^H  merchantmen  returning  home.*  In  addition  to  this  cruise  the 
^H  chief  work  done  by  the  navy  was  on  the  Great  Lakes  in  the  cam- 
^H  paigns  of  Chauncey,  of  Perry  and  of  McDonmigh.  We  find  here 
^H  as  elsewhere  evidence  of  great  decentralization  in  the  organization 
^^■col  the  Department.  The  men  in  charge  in  each  theater  of  war 
^^^nkre  vested  with  authority  to  disburse  money  to  obtain  a  naval 
I  force,  and  the  manner  of  accomplishing  their  task  was  in  their  own 
hands.  They  cut  the  timber,  contracted  for  guns,  enlisted  the 
crews,  and  if  they  called  on  the  Department  for  aid  in  any  of  these 
matters  they  got  little  satisfaction,  for  the  Department  was  unequal 
to  its  task.  The  Secretary  of  the  Navy  in  ofiice  at  the  outbreak  of 
war  resigned  in  a  few  months;  for  although  well  meaning  and 
industrious  he  was  unequal  to  the  task  of  getting  efficient  work  out 
of  an  unorganized  ofiice.  He  was  succeeded  by  General  William 
Jones,  a  very  able  man,  with  military,  naval  and  civil  experience  to 
draw  upon,  yet  early  in  the  spring  of  1813  he  confessed  to  Congress 
that  "  the  vital  error  appears  to  me  to  consist  in  loading  the  chief  of 
the  Department  with  the  cognizance  of  details,  and  with  the  exe- 
cution of  duties  which  divert  his  attention  from  the  great  and  effi- 


*  Had  the  squadron  stayed  in  New  York,  the  British  would  have  block- 
aded it  there  and  cauRht  the  returning  merchantmen  too.  As  it  was  the 
British  squadron  had  to  keep  together,  while  it  chased  at  random.  The 
case  illustrates  a  proper  use  of  an  inferior  force. 
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dent  objects  of  the  establishment;  or  the  inevitable  alternative  is 
to  submit  the  execution  of  those  duties  to  subordinate  agents." 
Congress  replied  by  a  request  addressed  to  him  to  formulate  a 
proper  organization,  which  he  did  at  the  end  of  the  year.  Jones' 
report  explains  the  diflficulty  he  had  in  supervising  the  work  of  the 
Navy  Department,  both  in  the  civil  and  military  branches,  sketches 
the  outline  of  the  English  system  and  points  out  its  deficiencies  in 
the  management  of  military  features.  The  report  then  goes  on  to 
suggest  a  form  of  organization  suitable  for  the  United  Stales  in 
which  a  Board  of  Inspectors  shall  have  control  of  the  business  of 
the  Department  subject  to  the  Sccrctar)',  and  the  report  prepares 
a  schedule  of  duties  for  the  board  and  the  assignment  of  distinct 
duties  to  each  member. 

Congress  adopted  a  modification  of  the  Secretary's  proposal,  in 
which  the  principal  change  was  that  the  board  as  established  was 
to  act  as  a  unit,  so  the  members  had  no  individual  duties  to  manage 
under  the  general  supervision  of  the  board.  Thus  the  consultative 
feature  of  the  British  Admiralty  organization  which  is  so  strong 
a  power  for  co-ordinatton  of  the  effort  of  its  individual  members 
was  omitted  by  Congress.  In  the  phraseology  of  this  act»  Coni^ress 
adopted  Jones'  idea  that  the  board  was  to  control  both  the  civil  and 
the  military  branches  of  the  Department  work,  namely,  "  Construc- 
tion and  Employment,*'  but  from  the  reports  of  the  committees  of 
the  Senate  and  House  it  is  quite  plain  that  Congress  did  nnt  grasp 
the  idea  tliat  there  should  be  such  a  thing  as  an  organization  in  the 
Department  fnr  the  management  of  the  military  affairs  of  the  navy. 
This  Thirteenth  Congress  ttjok  the  view  wliich  has  always  since 
prevailed  in  Congress  that  a  Navy  Department  can  be  and  is  efB<- 
cient  if  its  civil  branches  are  honestly  and  economically  admin- 
istered. The  board  had  no  sooner  taken  office  than  under  the  act  it 
claimed  cognizance  of  the  '*  Employment  of  Vessels."  That  is  to 
say,  the  board  thought  its  duties  were  military  as  well  as  civil  in 
their  nature.  But  Mr.  Madison  decided  that  the  military  branch 
of  the  navy  should  be  under  the  direct  control  of  the  Civilian 
Secretary,  leaving  the  civil  branches  of  the  navy  to  be  directly 
managed  by  the  board  of  naval  officers  under  the  Secretary's  super- 
vision.   This  absurd  inversion  remained  the  rule  until  1842. 

But  as  the  Secretary  and  his  clerk  were  devoid  of  technical 
knowledge  they  were  obliged  to  turn  for  advice  at  every  instant  to 
the  only  professional  men  at  hand,  the  members  of  the  board.    This 
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very  anomalous  position  of  the  members  of  the  board  was  in  time 
a  principal  cause  of  its  downfall. 

The  board  did  most  excellent  work  in  the  line  committed  to  it. 
It  introduced  a  considerable  degree  of  system  and  economy  in  the 
navy  yards,  and  framed  much  needed  regulations  for  the  military 
branch  of  the  navy,  which  were  beyond  its  statutory  powers,  al- 
though no  doubt  proper  enough  after  the  Secretary  and  President 
authorized  them.  ^h 

All  these  improvements  brought  the  board  enemies.  Many  capi^| 
tains  who  had  been  kings  afloat  before  tlie  establishment  of  the 
board  found  the  latter  advising  and  supporting  the  Secretary  in 
restraining  them  and  cons<'<|uently  there  was  a  strong  feeling  in 
the  service  against  the  board.  The  navy  agents  and  other  civil 
employees  objected  equally  to  supervision  and  control.  As  the 
period  of  peace  lengthened,  the  navy  as  a  miHtary  ann  was  over- 
looked. Administrations  and  Congresses  regarded  the  navy  as 
means  of  distributing  political  patronage. 

The  commissioners  apparently  never  forgot  that  the  navy  w; 
military  in  its  nature,  and  consequently  their  action  in  their  ow 
sphere  of  '*  supply  "  and  their  advice  to  the  Secretary  on  his  ex- 
clusive military  duties  was  sound  and  directed  toward  military 
efficiency.    The  constructors  of  the  navy  were  civilians  who  shared 
the  prevalent  views  of  tJie  public  and  of  Congres-?.  that  the  navy 
was  able  to  fulfill  its  purpose  in  war  provided  it  preserved  a  bare 
existence  during  peace,  and  these  did  not  like  the  interposition  of 
the  Board  nf  Navy  Commissioners,  between  the  chief  constructor^ 
at  Washington  and  the  work  at  the  navy  yards,  for  the  advance- 
ment of  military'  ideas. 

Furthermore,  as  the  members  of  the  board  were  the  principal 
naval  people  near  the  Secretary  and  were  known  to  advise  him, 
the  board  got  the  discredit,  frequently  undeserved,  of  every  mili- 
tary act  of  the  Secretary  which  did  not  commend  itself  to  the 
service. 

Besides  the  board  did  not  have  a  proper  organization  under  it 
for  the  control  and  sub-division  of  separate  branches  of  its  execu- 
tive work  and  consequently,  as  a  board,  it  had  difficulty  in  handling 
the  details  of  such  work. 

Thus,  both  for  what  it  did  and  for  what  it  could  not  control,  the 
board  lost  support  and  received  abuse,  and  in  1842  the  act  of  1815 
was  revoked  and  the  civil  duties  of  the  board  were  distributed 
among  five  bureaus. 
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In  the  report  made  in  1839  ^y  ^^^  Secretary  of  tlie  Navy,  at  tlie 
request  of  Congress,  upon  the  subject  of  this  reorganization,  Sec- 
retary' Paulding  laid  do\vn  that :  "  The  duties  of  the  Secretary  of 
the  Navy  naturally  arrangfe  themselves  under  two  distinct  heads. 
The  first  comprises  those  connected  with  the  more  general  and 
comprehensive  interests  of  the  state.  Among  these  may  be  classed 
recommendations  for  increasing  and  distributing-  the  force  to  be 
commissioned,  as  the  exigencies  of  the  case  may  seem  to  require 
and  the  direction,  employment  and  discipline  of  all  persons  belong- 
ing to  the  navy.  Under  the  other  head  may  be  arranged  every- 
thing connected  with  the  construction,  equipment  and  maintenance 
of  the  naval  force. 

"  The  former  requires  no  special  technical  or  professional  knowl- 
edge or  experience,  as  resort  may  at  all  times  be  had  to  the  advice 
of  those  who  possess  the  requisite  qualifications.  They  may,  there- 
fore, properly  be  left  to  his  superintendence  (meaning  the  Secre- 
tary) and  direction.  Such  is  not  the  case  with  the  second  class  of 
duties,  the  adequate  performance  of  which  calls  for  long  profes- 
sional experience  and  it  is  believed  can  be  more  completely  attained 
under  the  ministration  of  competent  naval  officers." 

Tlie  Secretary  goes  on  to  say  that  these  duties  of  his  second 
class  hitherto  performed  by  the  commissioners  arc  naturally  sus- 
ceptible to  division  under  three  separate  heads,  each  imdcr  a  single 
officer,  and  classified  them  as  follows : 

1st.  Ship  building. 
2d.  Dock  yards. 
3d.  Supply. 

These  views  of  Mr.  Paulding  as  to  the  relations  of  the  civil  and 
naval  branches  of  the  Navy  Department,  and  as  to  the  advisability 
of  the  Secretary's  assuming  complete  and  sole  charge  of  the  naval 
and  professional  side  of  the  Department  work  without  any  technical 
adviser  are  really  remarkable,  and  it  is  even  more  remarkable  that 
no  one  in  Congress  seemed  to  have  protested  at  their  absurdity. 

Two  years  later  another  Secretary,  Mr.  Upshur,  reported  that 
he  was  overwhelmed  with  work,  and  needed  more  help  and  better 
arrangements  to  deal  with  it,  but  he  approved  the  report  of  his 
predecessor,  Mr.  Paulding. 

Commodore  Charles  Stewart,  who  was  a  strong  opponent  of  the 
commissioners,  proposed  a  division  of  work  of  the  Department 
under  six  bureaus,  of  which  the  first  should  be  in  charge  of  the 
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personnel  of  the  navy  and  the  employment  of  the  fleet.  Two  other 
bureaus  were  the  same  as  Secretary  Paulding  proposed,  while  the 
other  three  divided  among  them  the  duties  of  Mr.  Paulding's  third 
bureau.  The  Congress  agreed  with  Paulding;  and  Upshur  that 
the  military  side  of  the  navy  needed  no  technical  control,  but  other- 
wise it  adopted  Commodore  Stewart's  plan.  The  result  of  the 
change  was  that  additional  machinery  was  provided  for  the  civil 
branches  of  Department  work,  but  military  efficiency  and  military 
organization  was  an  idea  not  so  much  as  perceived  in  tliat  Congress 
any  more  than  it  had  been  by  Mr.  Madison  and  other  Congresses 
and  administrations  subsequent  to  him. 

The  three  commissioners  of  the  navy  whose  office  had  been 
terminated,  took  charge  of  the  first  tliree  bureaus  and  a  civilian 
was  put  at  tlie  head  of  provisions  and  clothing  and  a  surgeon  at  the 
head  of  medicine  and  surgery. 

The  Secretary  remained  in  charge  of  recruiting,  discipline  and 
the  military  empltiyment  of  the  ileet.  The  Department  continued 
under  this  general  system  through  the  Mexican  War,  which,  how- 
ever, made  little  tax  upon  the  capabilities  of  the  Department  be- 
cause Mexico  had  no  naval  force  of  importance.  But  the  outbreak 
of  the  Civil  War  threw  an  immense  burden  on  the  Secretary,  who 
was  in  sole  direct  charge  of  the  entire  personnel  and  the  conduct 
of  the  war. 

The  Navy  Department  came  through  the  Civil  War  triumph- 
antly, and  since  then  it  has  been  the  custom  to  say  that  the  bureau 
system  of  naval  administration  stood  the  test  of  the  Civil  W^r,  and 
therefore  is  adequate  to  the  needs  of  the  navy  to-day.  The  premise 
is  incomplete  and  the  conclusion  is  an  incorrect  one.  The  bureau 
system  did  stand  the  test  of  the  war,  but  it  did  not  stand  the  burden 
of  administration  by  itself.  As  soon  as  the  war  broke  out  the  Sec- 
retary developed  a  great  administrative  superstructure  which  sup- 
plemented the  work  of  the  bureaus. 

In  the  first  place  a  board  of  officers  was  formed,  which  corre- 
sponded more  or  less  to  the  present  office  of  intelligence  in  combi- 
nation with  a  strateg)-  board,  to  plan  the  operations  of  the  Depart- 
ment. The  work  of  this  so-called  Committee  of  Conference  de- 
termined in  a  very  great  degree  the  direction  of  the  efforts  of  the 
Department  for  the  whole  war. 

Another  board,  composed  of  old  officers,  sitting  in  a  hotel  in 
New  York,  was  know^n  as  the  "La  Farge  House  Board."    Very 
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litlle  trace  of  it  is  fouiul  in  the  archives  of  the  Department,  but  it 
seems  to  have  been  a  pemianciu  court  of  imiuiry  whose  duties  were 
to  report  on  the  conduct  and  capabilities  of  officers  of  high  rank 
and  to  advise  the  Secretary  as  to  appointments  and  punishments. 
It  did  not  deal  with  minor  cases  or  junior  officers. 

The  supervision  and  co-ordination  of  the  work  of  the  G)n- 
structive  Bureaus  was  ^tven  to  the  chief  clerk  of  the  Department. 

When  an  Assistant  Secretary  was  authorized  an  ex-naval  officer 
was  appointed  to  the  position  and  his  knowledge  of  naval  opera- 
tions enabled  him  to  take  charge  of  the  conduct  of  the  war  and  the 
operations  of  the  rieet.  That  is  to  say,  under  the  pressure  of  a  great 
war  the  Secretary  was  obliged  to  organize  his  hitherto  neglected 
powers  for  the  conduct  of  military  operations  by  assigning  them  to 
his  Assistant  Secretary  who  had  professional  knowledge.  Besides. 
the  work  of  the  Secretary *s  office  relating  to  the  appointments  of 
officers  was  turned  over  to  an  office  of  detail,  and  some  of  the 
bureaus  were  subdivided  to  decrease  the  labors  of  their  chiefs. 
There  remained  to  the  Secretary  as  his  special  field  (see  Gideon 
Welles'  Diary)  the  relations  of  the  Department  with  the  President 
and  the  public.  The  Secretary  retained  in  his  *nvn  hamls  the  De- 
partment's dealings  with  Congress,  the  control  of  patronage  at 
the  navy  yards  and  elsewhere,  and  the  general  policy  of  the  ad- 
ministration as  determined  by  the  President  and  Cabinet. 

But  this  development  was  not  the  work  of  an  instant.  At  the 
outbreak  of  war  all  was  in  confusion,  the  Secretary,  and  even  the 
best  of  the  officers  of  the  navy,  had  no  proper  idea  of  their  respect- 
ive relations  with  each  other  and  to  the  Department,  and  it  took 
some  time  to  find  out  how  the  machinery  of  administration  should 
be  managed.  Even  in  the  late  fall  of  1861  the  Secretary  remarked 
that  "  the  Department's  views  as  to  the  attack  on  New  Orleans 
were  speculative  and  uncertain."  But  we  see  that  in  the  end,  under 
the  stress  of  war,  the  Secretary  had  developed  a  system  not  unlike 
what  we  have  to-day ;  the  Assistant  Secretary  was  the  aide  for 
operations,  but  with  executive  authority;  the  '*  La  Farge  House 
Board  "  corresponded  to  the  aide  for  personnel,  the  chief  clerk 
was  the  aide  for  materiel  and  the  Committee  of  Conference  was 
the  General  Board,  The  belief  of  so  many  civilian  secretaries 
that  the  emploxTtient  of  the  fleet  and  the  manageiuent  of  the  per- 
sonnel called  for  no  naval  training  was  shown  to  Ix;  toiallv  un- 
founded by  Ihe  test  of  a  great  war.  It  was  actually  managed  by  an 
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laval  officer.  But  upon  the  conclusion  of  the  Civil  War  all  the 
superstructure  erected  upun  the  bureau  system  by  executive 
authority  crumbled.  Only  the  bureaus,  with  some  addition  to  their 
number,  remained  as  the  permanent  work  of  the  lei^islaturc.  Even 
the  office  of  Assistant  Secretary  created  to  control  the  military 
operations  of  the  fleet  was  abolished  by  Congress,  As  there  was 
no  war  it  seemed  to  Congress  that  there  was  no  need  to  maintain 
an  organization  ready  for  war. 

The  impression  which  reinajned  with  the  public,  however,  and 
even  to  a  great  extent  in  the  navy  itself,  was  that  the  bureau  ad- 
ministrative system,  alone  and  unairicd,  had  proved  itself  equal  to 
the  demands  of  a  great  war,  and  this  monstrously  mistaken  idea 
has  been  largely  instrumental  in  preventing  any  proper  organiza- 
tion of  the  Department  since  then. 

The  Navy  Department  ran  along  under  the  bureau  systein, 
through  twenty  years  of  graft  and  inefficiency  until  public  opinion 
authorized  Congress  to  build  an  efficfent  fleet. 

While  the  thought  of  most  officers  at  this  time  was  given  to 
mechanical  and  administrative  developments,  the  foresight  of  Rear- 
Admiral  Luce  was  the  means  whereby  the  War  College  was  es- 
tablished with  the  object  of  providing  for  things  of  the  spirit  rather 
than  of  the  bodv". 

A  short  time  previously  the  office  of  Naval  Intelligence  had  been 
foundetl.  At  the  first,  the  organization  of  this  office  was  arranged 
to  follow  the  bureau  work,  but  it  soon  appeared  that  the  ad- 
ministrative and  mechanical  work  of  the  Department  was  not  the 
only  side  to  its  activities,  and  about  the  time  the  War  College  was 
starte<l  the  office  of  intelligence  changed  its  system  of  classifica- 
tion of  work  in  recognition  of  the  wider  field  with  which  it  felt 
itself  obliged  to  deal.  Since  that  time,  the  War  College  and  the 
ofRcc  of  intelligence  have  worked  in  support  of  each  other,  the  one 
getting  information  from  abroad  as  to  the  practice  of  foreign 
nations  in  regard  to  organization,  mobilization,  tactics  and  strategy, 
while  the  other  institution  utilizes  the  information,  thus  provided, 
in  plans  and  studies  for  the  guidance  of  our  own  forces. 

When  the  war  with  Spain  broke  out.  in  1898.  the  only  plan  for 
the  war  which  the  administration  had  was  one  worked  out  at  this 
War  College  in  the  snnnner  of  1895,  and  as  it  was  the  only  one.  at 
all  carefully  digested,  it  was  perforce  the  one  which  both  the  anny 
and  navv  followed.    It  is  worth  while  to  examine  the  broad  features 
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of  this  plan  as  it  has  much  which  can  be  imitated  with  advantage 
now  in  similar  work. 

The  essential  point  to  be  noticed  is  that  it  was  a  plan  for  the 
Department's  guidance,  in  preparation  for  the  campaign,  rather 
tlian  one  for  the  commander-in-chief  in  his  conduct  of  the  cam- 
paign. 

The  conception  that  the  plan  is  to  direct  the  Department  is  at 
the  foundation  of  any  sound  Departmental  war  plan  or  war  port- 
folio. 

AH  through  our  service  in  the  navy  we  advance  from  subordinate 
duties  to  higher  ones,  with  the  consequence  that  we  are  more 
familiar  with  the  work  of  our  assistants  which  we  have  just  ceased 
to  perform  tlian  we  are  with  our  actual  new  duties  which  we  are 
just  learning.  The  result  is  a  great  and  unfortunate  tendency  to 
meddle  with  details  which  are  getting  on  well  without  our  help, 
instead  of  devoting  our  attention  to  the  broader  questions  of  policy, 
direction  and  discipline  which  properly  belong  to  us. 

This  error  was  avoided  to  a  very  considerable  extent  in  the  war 
plan  formulated  at  this  College  in  1895  in  expectation  of  the  war 
with  Spain.  But  upon  the  outbreak  of  the  war  it  was  nccessarj*  to 
pass  from  preparation  to  action,  and  the  Department  had  the 
bureaus  only  for  administrative  work,  hut  no  organir^tion  for  the 
strategic  control  of  its  forces.  Accordingly,  the  so-called  Strategy- 
Board  was  extemporired  to  study  the  strategic  situation  and  offer 
sound  military  advice  upon  current  affairs  to  the  Secretary  and  the 
President  as  commander-in-chief.  But  the  government  was  totally 
unprepared  for  war,  and  so,  the  new  Strategy  Board  being  the  only 
organized  body  ready  to  assume  the  duties  of  a  general  staff,  it 
became  the  reliance  of  the  government  in  matters  strictly  beyond 
tlie  field  of  the  nav>'  just  as  had  happened  at  the  outbreak  of  war 
when  the  Naval  War  College  plan  was  accepted  by  the  adminis- 
tration because  it  met  no  competing  plan. 

WTien  Shafter's  army  set  out  for  Santiago  the  orders  to  its  coi 
mander-in-chief  were  drafted,  so  it  is  said,  by  the  Naval  Strata 
Board.  This  new  bo<ly  was  the  only  organization  either  in  the' 
Wiror  Navy  Department  that  was  unembarrassed  by  pressing  ad- 
details.  It  being  ready  and  willing,  the  President 
ID  k  because  nobody  else  was  free  to  answer  his  demands. 
did  not  follow  his  instructions  is  a  matter  which  calls 
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After  the  Spanish  War,  the  Strategy  Board,  a  temporary  organi- 
zation, lapsed,  and  the  Department  once  more  refused  to  admit  that 
it  had  duties  other  than  administrative.  But  this  attitude  did  not 
last  long.  The  General  Board  was  soon  organized  for  the  purpose 
of  dealing  with  the  mihtary  duties  of  the  Dei)artment.  Owing  to 
the  prestige  it  owed  to  its  president,  the  admiral  of  the  navy,  this 
board  has  been  able  to  hold  its  own  and  even  to  improve  its  early 
position  as  the  military  branch  of  the  Department  in  spite  of  the 
jealousies  and  fears  of  the  administrative  bureaus. 

But  progress  in  the  Department's  organization  for  securing  mili- 
tary efficiency  in  war  continued,  and  under  the  present  adminis- 
tration the  military  duties  of  the  Secretary,  as  distinct  from  his 
civil  duties,  have  been  more  fully  organized  than  at  any  time  since 
the  foundation  of  the  Navy  Department. 

The  work  of  the  Navy  Department  naturally  falls  under  five 
general  headings,  which  may  be  described  as  Civil  Service,  Naval 
Materiel,  Naval  Personnel,  Inspections,  all  of  which  are  administra- 
tive services  and  lead  up  to  and  support  the  military  branch  of 
"  Operations  of  the  Fleet."  These  natural  divisions  have  been  recog- 
nized in  the  recent  changes  in  the  organization  of  the  Department. 

It  will  be  interesting  to  glance  aside  for  an  instant  at  the  organi- 
zation of  the  German  Admiralty.  Although  it  is  impossible  for 
this  country  with  its  institutions  to  follow  the  system  of  a  military 
monarchy,  yet  the  efficiency  of  the  German  Navy  is  so  high  that 
we  cannot  fail  to  profit  by  comparing  its  system  with  our  own. 

In  the  organization  of  the  German  Navy  there  are  three  grand 
divisions  each  of  which  is  directly  subordinate  to  the  Emperor  as 
commander-in-chief.  The  first  branch  is  the  Imperial  Naval  Office 
corresponding  roughly  to  the  American  bureau  system.  The  Impe- 
rial Naval  Office  supplies  raw  material  for  the  navy,  including  re- 
cruits, new  ships,  war  material  and  supplies  of  all  sorts.  The  second 
branch  is  the  Imperial  Naval  Cabinet,  corresponding  roughly,  but 
not  fully,  to  the  office  in  our  Navy  Department  under  the  aide  for 
operations,  known  as  "  Operations  of  the  Fleet."  The  Naval 
Cabinet  supervises  the  fleet  in  commission  and  other  naval  organi- 
zations, and  turns  the  raw  material  supplied  by  the  naval  office  into 
efficient  ships  and  fleets. 

Every  man  and  ship  in  the  German  Navy  belongs  to  one  of  six 
great  commands  at  the  head  of  each  of  which  is  an  admiral  who  is 
in  direct  communication  with  and  responsible  to  the  Emperor 
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through  the  Naval  Cabinet  for  the  efficiency  of  his  comitiain 
This  efficiency  is  developed  clnelly  through  tlie  powers  of  appoint- 
ment, promotion  and  retirement  exercised  by  the  Emperor  through 
the  Naval  Cabinet  ujKni  the  recommendation  of  the  com- 
manders-in-chief. The  tenure  of  the  commanders-in-chief  them- 
selves depends  upon  the  appearance  and  proficiency  of  their  com- 
mands at  the  Imperial  Xaval  ^fancuvcrs  ever>-  autumn. 

Thus  the  efficiency  of  the  German  Navy  depends  upon  de- 
centralization and  discipline  exercised  through  the  power  of  ap- 
pointment and  removal  rather  than  upon  centralization  and  narrow 
rules  rctjuired  by  our  system  where  disciplinary  removals  for  bck 
of  efficiency  are  comparatively  unknown. 

The  third  branch  is  the  Imperial  Admiral  Staff,  whose  chief 
corresponds  in  part  to  our  aide  for  operations.  The  duty  of  the 
Admiral  Staff  is  to  utilize  the  military  forces  supplied  and  trained 
by  the  other  two  branches.  It  deals  with  tlie  <lulies  performed  by 
our  Office  of  Intelligence.  War  College  and  General  Board. 

1  have  brought  forward  the  Gemian  organization  for  comparison 
witli  our  own  because  the  former  is  more  logical  and  precise ;  but 
our  attempt  is  to  provide  for  the  performance  of  the  same  duties 
as  those  of  the  Gemian  General  Staff. 

In  the  development  of  the  American  Xavy  during  the  last  thirty 
years  the  attention  of  the  service  has  been  centered  on  mechanical 
and  administrative  development,  and  we  have  neglected  the  corre- 
sponding development  of  the  study  of  the  preparation  for  war, 

But  it  is  now  high  time  to  accept  the  material  development  of 
our  navy  as  ecjual  to  that  of  others,  and.  contenting  ourselves  with 
sufficient  effort  to  maintain  the  situation  in  this  respect,  we  must 
turn  to  the  study  of  operations  of  war  and  strategic  preparations 
therefor  as  the  most  pressing  need  of  the  day. 

Broadly,  of  the  three  organizations  which,  under  the  aide  for 
operations,  do  the  strategic  work  of  the  navy,  the  first,  the  Office 
of  Intelligence,  acquires  information  in  regard  to  probable  enemies. 

In  the  past,  owing  to  the  general  exaltation  of  matters  appertain- 
ing to  material,  the  Office  of  Intelligence  has  devoted  the  greatest 
part  of  its  efforts  to  gleaning  secrets  relating  to  ships,  armament, 
organization,  and  such  details,  whereas  we  should  now  recognize 
that  its  chief  concern  in  the  future  should  be  to  get  such  infonna- 
lion  as  will  be  serviceable  in  preparation  for  and  during  war.  We 
want  the  Office  of  Intelligence  to  provide  us  rehable  news  during 
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the  war  of  all  that  pertains  to  the  enemy's  plans  and  movements  ; 
we  want  a  secure  and  secret  means  of  communication  through 
neutral  countries.  We  need  plans  of  fortified  ports,  anri  particulars 
as  to  the  enemy's  plans  for  mobilization,  and  in  general  what  he  can 
do  at  the  outbreak  of  war  and  how  niucli  time  he  will  need  to  make 
his  preparations. 

The  duty  of  the  General  Board  in  prcparing^  the  navy  for  war  is, 
first,  to  as«*i.lAiin  what  demands  the  national  world  policy  is  likely 
to  tt»,,-e  of  the  navy,  and  to  lay  down  the  numbers  and  the  types 
of  ships  necessary  to  accomplish  the  navy's  mission.  In  the  second 
place,  the  General  Board  makes  out  the  necessary  plans  for  war. 
It  is  necessary  to  have  a  clear  idea  as  to  what  such  plans  are. 

The  plans  for  war  are  of  two  classes,  strategic  and  adminis- 
trative. The  administrative  plans  embrace  those  necessary  for 
feeding-  the  war  in  various  theaters.  They  include  arrangements 
for  recruiting,  purchase  of  ships,  fuel,  ammunition,  etc..  as  well 
as  for  repairs,  for  handling  sick  and  wounded,  ^^upplies  of  pro- 
visions and  clothing.  3t  is  the  business  of  the  bureaus  to  furnish 
all  that  is  necessary.  It  is  the  business  of  the  General  Board  to  con- 
sider what  will  be  necessan,-.  The  board  draws  up  the  requisition, 
the  bureaus  execute  it. 

When  we  pass  to  strategic  plans  they  rest  on  the  relative  forces 
of  the  enemy  and  of  ourselves ;  on  the  relative  times  at  which  these 
forces  can  be  brought  into  action,  and  the  certainty  and  continuity 
of  their  supplies.  The  basis  of  our  strategic  plans  will  therefore 
by  necessity  be  careful  studies  of  the  relative  strengths  and  times 
in  which  the  enemy  and  ourselves  can  appear  in  various  theaters 
of  war.  In  technical  language  the  foundation  of  our  strategic  plans 
are  the  mobilization  studies  made  for  both  sides.  When  these  are 
once  thoroughly  made  they  are  semi-permanent,  for  the  clianges  in 
national  strength  and  sea  communications  are  of  slow  development. 

The  data  for  the  mobilization  studies  of  the  enemy  will  be  fur- 
nished by  the  Oftice  of  Naval  Intelligence  ;  those  for  our  own  forces 
by  the  bureaus  of  the  Department.  All  the  data  will  be  worked  up 
by  the  plan  making  branch  of  the  navy,  namely,  the  Genera!  Board. 

When  tlie  hrst  tentative  strategic  plans  for  a  given  theater 
based  on  these  mobilization  studies  are  drawn  up,  it  will  no  doubt 
become  apparent  that  certain  improvements  in  mobilization  will 
greatly  improve  our  strategic  situation.  It  will  then  be  the  duty 
of  Llie  General  Board  to  point  this  out  to  the  Secretary,  who  will 
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doubtless  give  administrative  orders  to  the  bureaus  to  do  all  they 
can  in  the  direction  suggested;  and  he  will  further  ask  Congress 
for  necessary  assistance.  But  in  all  this  plan  making  it  is  to  be 
noted  that  the  General  Board  is  making  plans  for  directing  and 
guiding  the  administrative  work  of  the  Department  in  preparation 
for  and  during  war.  It  is  not  to  do  the  work  of  the  bureaus ;  it  is 
merely  to  examine  and  report  what  they  will  have  *o.(io  to  wage 
successful  war.  S  — 

Before  war  becomes  imminent  the  General  Board,  as  the  ^Man- 
making  branch  of  tlie  nav\%  should  have  very  little  to  do  with 
formulating  strategic  plans  for  the  commanders-in-chief.  Indeed, 
it  cannot  do  so  with  a  degree  of  certainty ;  the  strategic  conditions 
cannot  be  foreseen  far  ahead.  The  forecasts  of  the  enemy's  mobili- 
zation will  not  be  correctly  made.nor  will  those  for  our  own  forces  ; 
and  all  must  be  modified  more  or  less  during  the  period  of  strained 
relations  so  that  a  war  portfolio  drawn  up  in  a  period  of  un- 
troubled peace  should  not  attempt  to  formulate  any  detailed 
plans  as  to  the  control  of  the  commanders-in-chief.  Nevertheless 
it  is  very  desirable  that  several  variations  of  strategic  plans  should 
be  worked  out  to  meet  whatever  conditions  seem  most  likely. 
When  war  approaches,  one  of  these  tentative  plans  will  be  selected 
and  modified  as  necessary  to  accord  with  the  most  recent  data  as 
such  is  received.  But  in  any  case»  the  Department  should  avoid 
hampering  the  commander-in-chief  by  too  much  detailed  instruc- 
tion. The  Department  should  indicate  its  objective ;  the  method  of 
attaining  it  should  be  left  to  the  commander-in-chief. 

All  the  preceding  remarks  regarding  the  history  and  present 
organization  of  the  Department  have  brought  us  to  the  War  College 
and  its  position  in  the  general  system. 

We  have  seen  that  in  the  past  the  views  of  the  Department  on 
the  conduct  of  war  have  been  (again  quoting  Secretary  Welles* 
words)  "speculative  and  vague."  This  uncertainty  as  to  what 
is  best  to  do  has  been  reflected  all  along  the  hierarchy  of  the  navy. 
No  two  people  have  had  similar  ideas  as  to  dealing  with  a  given 
military  situation,  even  a  minor  one, 

Wlien  the  commander-in-chief  has  given  a  tactical  order,  he 
has  accompanied  it  with  a  flood  of  explanatory  comment ;  instead 
of  an  order  it  has  been  unfortunately  a  lesson. 

But  when  we  wage  war  there  must  be  prompt  team  work.  Every 
man  occupying  a  position  of  detached  command  must  understand 
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the  principles  which  govern  his  coadjutors.  If  this  is  not  the  case 
there  will  be  confusion  and  disaster. 

We  see  this  well  exemplified  in  the  season's  work  of  a  foot-ball 
team. 

The  team  learns  to  play  before  it  goes  to  its  great  match.  Up  to 
that  time,  the  coach  makes  a  lesson  nf  every  movement  and  each 
error  occasions  a  repetition.  One  team  may  have  one  style  of  game 
and  another  team  may  have  another  style;  but,  for  better  or  for 
worse,  every  one  in  a  given  team  knows  how  he  is  expected  to  play 
his  own  part  and  assist  the  others.  Similarly,  for  war,  we  must 
train  all  the  navy  to  understand  and  carry  out  some  one  method 
of  making  battle  and  war.  If  before  war  we  have  not  agreed  upon 
tlic  general  method  of  conducting  it  we  shall  have  tactical  anarchy. 
The  commander-in-chief  will  not  be  able  to  carry  out  his  ideas 
without  accompanying  every  order  by  an  explanatory  lesson.  The 
days  will  not  be  lonj^  enough  for  him  to  conduct  his  school  and 
when  the  enemy  appears  the  battle  will  show  his  scholars  unable 
to  pass  their  examination. 

It  is  the  object  of  the  War  College  to  do  as  much  strategic  and 
tactical  thinking  for  the  na\'}'  as  possible  before  the  outbreak  of 
war;  as  a  result  of  its  studies,  it  teaches  a  doctrine  of  war  which 
embodies  sound  professional  practice.  In  this  way  through  its 
teaching  and  training  the  College  unifies  the  professional  thought 
of  the  service  in  regard  to  strategic  and  tactical  matters,  by  turning 
out  each  year  a  number  of  officers  who  take  the  same  views  of 
tactical  matters.  As  a  consequence,  they  will  act  in  harmony  when 
war  comes.  The  method  followed  in  instruction  is  to  deal  with 
concrete  problems  of  war,  until  the  people  solving  the  problems  do 
so  readily.  In  this  applicator)*  system  the  mental  processes  fol- 
lowed in  considering  and  solving  each  situation  are  identical  with 
those  of  real  war. 

When  we  have  worked  out  many  of  these  problems  with  thought 
and  patience,  solution  of  new  ones  becomes  easier ;  and,  when  war 
comes,  although  responsibilities  are  greater,  we  do  not  find  our- 
selves utterly  unfamiliar  with  the  ideas  then  before  us.  The  case  is 
like  that  of  sub-caliber  practice,  where  the  dolter  practice  makes 
us  familiar  with  the  mental  processes  of  shooting  before  the  great 
guns  are  actually  fired.  Eut  side  by  side  with  this  development  of 
doctrine  for  the  co-ordination  of  eflFort  the  exercise  of  problem 
solving  has  the  effect  of  building  up  and  strengthening  of  indi- 
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vidual  character  to  bear  tlie  responsibilities  of  war.  Without  prac- 
tice, the  ablest  officer  cannot  show  the  high  qualities  necessary  to 
command.  He  cannot  readily  g^ct  this  practice  except  in  war,  but 
in  the  desk  exercises  of  problem  solving  he  has  a  tolerable  substi- 
tute. A  man  bearing  the  responsihility  of  a  campaign  is  naturally 
somewhat  overcome  thereby  and  is  consequently  inclined  to  be 
shrinking^  and  limid.  But  a  course  in  problem  solving  increases 
his  boldness  and  self-reliance  in  meeting  the  conditions  of  war  and 
he  dares  to  act  because  he  has  learned  to  have  confidence  in  himself 
and  so  he  accomplishes  something  towards  developing  and  in- 
creasing that  "  resolution  "  which  is  the  soul  of  great  commanders. 
In  war,  as  Bonaparte  said,  the  moral  factors  compared  to  the 
physical  ones  are  as  three  to  one,  and  an  additional  beneficial  result 
of  problem  solving  will  be  found  in  the  development  of  confidence 
and  morale  in  the  men  of  the  command  as  a  reflection  of  that  ac- 
quired by  the  commander  through  school-room  exercises  in  tactics 
and  strategy. 

To  recapitulate,  the  Navy  Department  from  the  very  first  has 
had  an  administrative  side  which  has  worked  up  the  raw  material 
of  men  and  ships  into  a  homogeneous  trained  and  disciplined  Heet, 
but  it  has  always  suffered  in  past  wars  because  it  had  never  been 
organized  to  conduct  ihem,  and  the  navy  in  peace  time  has  never 
given  much  thought  to  preparation  for  hostilities. 

Recently,  the  Department  has  organized  itself  by  establishing 
a  military  branch  for  the  conduct  of  war.  This  College  fonns  a 
section  of  this  military  branch  whose  duty  is  two-fold,  namely,  to 
develop  the  capacity  of  individual  officers  to  conduct  war-like 
operations,  and  further  to  develop  a  uniform  doctrine  of  making 
war  throughout  the  navy  so  that  we  may  all  feel  confidence  in  each 
other's  capacity,  and  know  what  our  comrades  are  likely  to  do  in 
given  situations,  and  so  enable  us  to  act  promptly  and  boldly  be- 
cause we  know  that  there  will  be  good  team  work  in  support  of 
each  other. 

The  Naval  Academy  trains  very  young  men  for  their  adminis- 
trative and  technical  duties  as  officers  in  time  of  peace.  The  course 
of  study  there  fits  officers  to  make  and  maintain  their  commands 
efficient  both  in  peace  and  war.  The  War  College  is  for  older 
and  experienced  officers  to  train  them  and  develop  their  moral 
characters  to  assume  the  responsibility  of  war  and  directing  its 
operations. 
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The  subject  of  discipline  in  the  navy  lias  been  discussed  so  oTtCTi 
in  the  Naval  iN-STiTurr:  Fkoceicdincs  by  officers  high  in  rank,  and 
reputation,  that  1  feel  a  natural  diffidence  in  placing  my  views 
before  the  ser\'ice.  Still,  I  feel  that  [  have  a  message  for  the 
service  at  large,  and  that  it  is  my  duty  to  speak  out  in  meeting, 
though  my  ideas  are  diametricall)'  opposed  to  those  of  a  great 
many  officers  who  have  discussed  this  subject. 

L^p  to  the  time  of  the  Spanish  War  the  character  of  the  cnlist< 
force  of  the  navy  was  practically  the  same  that  it  had  been  for  fiJ 
years;  most  of  the  men  were  picked  up  in  the  sea  ports,  and  our" 
apprentice  s}  stem' turned  out  five  or  six  hundred  boys  a  year  froni^^ 
the  training  station  at  Newport.  These  apprentices,  after  a  yeajH 
at  Newport  an<1  six  months  cruise  on  a  training  ship,  were  sent  out 
to  sen'e  on  cruising  vessels.  Young  and  impressionable  diey  found 
(or  thought  they  did)  that  it  was  the  proper  thing  to  get  drunk  and 
break  their  liberty.  Most  of  them  followed  the  example  set  by  the 
older  sailors,  and  of  the  few  who  did  not,  many  became  warrant 
officers,  and  som^  have  commissions  to-day. 

With  the  Spanish  War  came  a  great  change — Congress  ap- 
propriated money  for  battleships,  and  more  battleships,  and  still 
more  battleships.  The  enlisted  force  grew  by  leaps  and  bounds. 
It  became  necessary  to  leave  the  sea  coast  and  go  inland  with 
recruiting  parties  to  get  the  men  necessary  to  man  the  ships. 
In  a  very  few  years  the  entire  character  of  the  enlisted  force  of 
the  navy  changed.  The  young  man  predominated.  When  the 
U.  S.  S.  IVashittgtoit  was  placed  in  commission  the  average  age 
of  her  enlisted  force  of  eight  hundred  and  fifty  men,  was  a  trifle 
under  twenty  years.  One  Sunday  afternoon  in  1906  I  visited 
the  Metropolitan  Museum  of  Art  in  Central  Park,  New  York; 
the  fleet  :was  in  North  River  and  I  saw  scattered  through  the 
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ililTerent  rooms  at  least  one  hundred  sailors  in  unifonn.  Clean, 
clear  cut,  picturesquely  dressed,  they  wandered  through  the  rooms 
studying  the  catalogues  which  nearly  even*'  one  of  them  had 
bought ;  absolutely  unconscious  of  the  attention  they  attracted  and 
of  the  fact  that  they  were  doing  something  that  sailors  were  not 
expected  to  do.  I  went  away  with  a  feeling  that  if  the  navy  could 
be  made  up  entirely  of  such  men,  what  a  navy  we  would  have! 
I  am  of  the  opinion  that  wc  can  have  a  navy  composed  entirely  of 
just  such  men ;  this  article  is  written  to  show  how  that  end  can  be 
accomplished. 

It  is  unfortunately  true  that  a  great  many  men  who  are  natural 
leaders,  and  have  forceful  characters,  are  morally  bad.  The>' 
exert  a  bad  influence  on  boys  and  men  who  have  less  strength  of 
character ;  they  are  at  the  root  of  nine-tenths  of  the  liberty  breaking 
and  other  serious  infractions  of  discipline,  and  they  should  be 
kicked  out  of  the  service  at  the  earliest  possible  opportunity.  Too 
much  stress  is  laid  upon  the  possibility  of  reforming  these  bad 
ones.  The  navy  is  not  an  eleemosynary  institution — it  is  a  fierce 
business  proposition,  and  to  gel  results  wc  must  use  business 
methods.  No  business  corporation  or  factory  would  temporize 
for  a  minute  with  employees  who  have  failed  to  show  up  at  the 
proper  time  for  work — why  should  the  navy? 

Twenty-five  years  ago  men  of  the  navy  were  enlisted  for  special 
ser\'ice  in  the  Coast  Survey  and  Fish  Commission ;  the  command- 
ing officers  of  those  vessels  could  discharge  a  man  whenever  they 
saw  fit;  if  a  man  misbehaved,  he  was  paid  off.  given  his  bag  and 
hammock,  and  put  on  the  beach  «-it  once.  This  resulted  in  better  dis- 
cipline and  more  contented  and  happy  crews  than  I  have  ever  seen 
on  a  man-of-war.  The  captain  rarely  had  to  use  his  power  because 
the  men  knew  exactly  what  they  would  get  for  any  serious 
conduct. 

In  January,  1889,  I  succeeded  temporarily  to  the  position 
executive  officer  of  the  Fish  Commission  Steamer  Albatross,  and 
perfoniied  the  duties  for  one  year.  Wc  had  no  brig  and  the  police 
force  on  board  consisted  of  one  master-at-arms.  When  men  got 
drunk  and  disorderly  we  had  to  put  them  in  double  irons  and  chain 
them  to  stanchions  on  the  berth  deck-  Shortly  after  I  became 
executive  there  was  an  outbreak — the  men  got  possession  of  some 
of  the  alcohol  in  the  laboratory  and  so  many  of  Ihem  got  drunk 
and  disorderly  that  the  stanchions  gave  out.     I  had  served  in  the 
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coast  sur\'ey  eighteen  months  just  previous  to  joining  the  Albatross 
and  remembering  how  such  cases  were  handled  in  that  branch  of 
the  service,  I  suggested  to  the  captain  (the  late  Captain  Z.  L. 
Tanner)  that  we  try  the  coast  survey  method.  Pie  demurred  at 
first,  saying  we  could  not  keep  a  crew,  but  I  was  so  positive  he 
finally  gave  in  and  gave  me  permission  to  try  it.  The  next  Sunday 
at  muster  the  men  were  informed  of  the  captain's  decision  that  any 
one  who  broke  his  liberty  for  more  than  six  hours,  or  got  drunk, 
or  committed  any  serious  offense,  would  be  discharged  at  once 
as  undesirable. 

The  following  (Monday)  morning  I  found  that  Hansen,  chief 
quartermaster,  was  absent  over  time.  Hansen  had  charge  of  all 
the  sounding  machines  and  was  the  expert  splicer  of  sounding  wire. 
He  was  the  kind  of  man  who  gets  to  be  regarded  as  indispensable. 
When  his  six  hours  were  up  his  discharge  was  made  out,  and  when 
he  returned  twenty-four  hours  over  time  he  was  the  most  as- 
tonished man  on  the  Pacific  Coast  when  he  was  given  fifteen 
minutes  to  pack  up  and  get  over  the  side.  That  ended  all  miscon- 
duct on  the  Albatross,  During  the  rest  of  my  stay  on  the  ship  we 
never  had  to  discharge  another  man  for  that  reason.  On  a  coast 
survey  vessel,  whose  crew  consisted  of  twenty-five  or  thirty  men, 
the  discharge  of  a  single  man  made  as  big  a  hole  in  the  crew  as  the 
discharge  of  thirty  or  forty  men  would  on  a  modern  battleship. 

Something  has  been  done  in  the  service  in  the  way  of  changes  in 
laws  and  regulations  to  meet  tlie  new  conditions  existing  since  the 
Spanish  War.  Congress  has  passed  laws  doing  away  with  '*  irons, 
single  or  double,"  and  establishmg  deck  courts.  The  regulations 
have  been  changed  so  that  a  man  gets  his  mouth's  pay  no  matter 
what  his  conduct  has  been,  and  liberty  and  leave  have  been  given, 
whenever  the  circumstances  permit,  with  a  generosity  that  shuts 
out  all  criticism. 

The  act  of  Congress  doing  away  with  irons  was  a  most  excellent 
one.  Few  captains  ever  used  irons  as  a  method  of  punishment, 
but  the  articles  of  war  required  that  a  summary  court-martial,  in 
giving  a  sentence  of  confinement  on  bread  and  water,  should  in- 
clude irons,  single  or  double,  so  it  was  necessary  that  the  law 
should  be  changed.  The  doing  away  with  irons  was  a  great  ad- 
vance in  ameliorating  the  condition  of  the  enlisted  man  (in  hard 
luck). 
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The  establishment  of  the  deck  court  was  a  distinct  step  back- 
ward ;  in  the  first  place  it  is  a  temptation  to  loo  many  captains  to 
shirk  their  duty  and  turn  it  over  to  the  deck  court  officer ;  in  the 
second  place  its  sole  function,  in  practice,  is  to  fine  an  offender  and 
take  away  his  pay.  This  is  the  most  fertile  cause  of  dissatisfaction 
in  the  navy.  When  a  man  enlists,  he  signs  articles  in  which  the 
government  agrees  to  pay  him  a  certain  sum  per  month,  or  the  pay 
of  the  rating  to  which  he  might  be  promoted,  the  man  agreeing  to 
serve  a  certain  Icngtli  of  time  and  to  obey  orders  and  regulations. 
I. do  not  question  the  legal  right  of  the  government  to  break  its 
contract,  after  the  man  has  broken  his,  I  only  question  the  ex- 
pediency of  it,  and  suggest  that  when  the  man  fails  to  carry  out  his 
part  of  the  contract,  the  proper  remedy  for  the  government  is  to 
abrogate  the  contract. 

I  know  the  old  argument  that  if  you  discharge  a  man  for  mis- 
conduct, those  that  want  to  get  out  will  misconduct  themselves 
for  the  purpose  of  getting  their  discharge.  X'ery  well,  I  say,  give 
them  their  discharges  (bad  conduct  or  undesirable)  and  let  them 
go,  they  are  no  use  on  board  sliip  if  they  are  dissatisfied,  and  they 
work  on  weaker  natures  and  make  them  dissatisfied  too. 

My  idea  is  to  discharge  every  man  for  his  first  serious  offense. 
If  he  is  a  good  man  and  offers  a  plausible  excuse  for  his  offense  and 
it  is  thought  that  a  warning  may  save  him,  give  him  one  more 
chance.  But  don't  give  him  a  deck  court  or  sun»mary  court-martial 
and  fine  him.  If  you  do  that  he  will  feel  that  he  has  expiated  his 
offense  and  is  entitled  to  the  privilege  of  repeating  it.  Simply  warn 
him  and  discharge  him  immediately  should  he  offend  a  second 
time.  Just  as  soon  as  the  men  of  the  service  find  out  that  all  liberty 
breaking  and  serious  infractions  of  discipline  will  he  punished  by 
immediate  discharge  as  undesirable,  just  so  soon  will  it  be  stopped. 

Since  the  Navy  Department  has  authorized  the  discharge  as 
undesirable  of  one  per  cent  of  the  crew  each  quarter.  T  have  made 
it  a  practice  to  ask  men  at  the  mast  whost  records  were  bad.  if  they 
wished  to  be  discharged — in  seven  months  I  have  had  only  one 
affirmative  reply. 

in  signing  up  the  enlistment  records  in  January  last,  for  the  pre- 
ceding quarter.  I  was  struck  by  the  very  large  number  of  court- 
martials  on  some  of  the  records — two  men  had  six  each  (they  also 
had  twenty-six  and  twenty-eight  years  continuous  service,  re- 
spectively), one  man  had  five,  several  had  four,  and  about  forty  had 
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three.  I  had  these  men  mustered  on  the  quarter  deck  and  told  them 
that  they  had  reached  their  clastic  limit — that  if  they  offended  again 
I  would  do  my  best  to  see  that  they  got  bad  conduct  discharges; 
only  two  men  out  of  that  lot  have  since  committed  themselves 
and  been  discharged. 

The  navy  at  present  presents  a  career  for  any  young  man,  the 
men  are  well  paid^  well  fed.  and  well  amused ;  most  of  them  are 
well  satisfied.  ThL'y  do  not  wish  to  leave  the  service  with  a  bad 
conduct  or  undesirable  discharge.  They  recognize  that  an  honor- 
able discharge  is  a  valuable  asset.  It  means  four  months  pay  if 
they  re-enlist,  it  means  preference  in  obtaining  employment  at  a 
navy  yard,  and  it  has  great  weight  in  securing  a  position  in  the  fire 
department  or  police  force  of  the  large  cities.  It  is  also  something 
that  a  man  can  show  with  pride  when  he  returns  to  his  home.  The 
dass  of  men  we  get  in  the  navy  now-a-days  recognize  these  facts. 
All  that  is  needed  to  make  the  disciphne  of  the  navy  what  it  should 
be  is  to  start  tbe  steam  roller  and  threshing  machine,  crush  out  the 
bad  ones  and  winnow  out  the  worthless  ones. 

Let  us  assume  that  the  Navy  Department  agreed  with  my  ideas, 
and  issued  the  necessary  orders  to  carry  them  out — what  would  be 
the  immediate  result? 

1.  The  military  offense  of  desertion  from  the  navy  would  cease 
to  exist.  A  man  on  a  spree  finally  dies  or  he  gets  sober.  If  he  dies, 
that  ends  it.  When  lie  gets  sober  he  will  give  himself  up  and  take 
his  undesirable  or  bad  conduct  discharge  and  save  his  citizenship. 
If  he  does  not  do  so,  and  is  apprehended  and  delivered  up  to  the 
naval  authorities,  he  should  not  be  punished  for  desertion,  hut  sent 
to  St.  Elizabeth's  or  some  institution  for  the  feeble  minded.  Fraud- 
ulent enlistment  is  a  thing  of  the  past.  The  finger  print  method  of 
identification  and  the  printed  slips  attached  to  bad  conduct  and  un- 
desirable discharges,  warning  men  that  they  are  sure  to  be  identified 
and  punished  for  fraudulent  enlistment  has  made  this  offense  very 
rare. 

2.  Our  military  prisons  at  Portsmouth,  N.  H.,  Boston,  Mass., 
Port  Royal,  S.  C,  Mare  Island,  Cal.,  and  Puget  Sound,  Wash., 
would  have  to  be  closed  as  we  would  have  nobody  to  confine  in 
them.  Men  convicted  of  criminal  offenses  should  be  sent  to  state 
penitentiaries  or  to  United  States'  prisons. 

3.  The  officers  and  men  on  duty  at  the  above  institutions  would 
be  available  for  other  duty. 
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4.  The  deck  court  officer  and  the  members  of  the  permanent 
summary  court  which  exist-^  on  ever\'  ship  in  the  na\'y  of  any  size, 
would  find  more  time  to  devote  to  their  reg^ular  duties. 

5.  General  courts  would  only  be  required  when  crimes  are  com- 
mitted. 

6.  The  military  part  of  the  office  of  Judge  advocate-general 
would  have  so  little  work  that  three-fourths  of  the  officers  now  on 
duty  there  could  lie  detached  and  sent  to  other  work. 

I  have  named  the  above  because  they  are  obvious,  and  because 
the  first  objection  to  my  plan  will  be  its  cost.  The  real  value  of 
my  scheme  lies  in  the  increased  happiness  in  the  navy  and  the 
resultant  increased  efficiency.  An  over  night  liberty  party  of  four 
hundred  men  leaving  a  battleship  at  a  navy  yard  loses  from  five  to 
eight  per  cent  of  their  liberty  time  because  the  officer  of  the  deck 
has  to  line  them  up,  inspect  them,  and  check  them  over  the  side. 
If  we  only  had  men  we  could  trust,  a  man  ready  to  go  on  lil>erty 
could  turn  his  name  down  on  a  board  in  his  part  of  the  ship,  report 
to  the  officer  of  the  deck  and  walk  ashore.  This  is  only  one  of 
numerous  instances  in  which  the  disciplinary  rules  of  the  ship,  now 
necessarv".  might  be  relaxed  for  the  comfort  and  happiness  of  the 
crew — if  the  crew  were  all  good. 

The  very  large  annual  saving  made  by  doing  away  with  prisons 
would  more  than  offset  the  cost  of  the  extra  recruiting  parties  that 
wouUI  liavc  to  be  placed  in  the  field  at  first.  I  say  "  at  first  '*  be- 
cause I  am  firmly  convinced  that,  in  a  very  short  time,  there  would 
be  fewer  discharges  for  misconduct  than  we  have  at  present.  After 
getting  rid  of  the  bad  ones,  the  discontented  ones,  and  tlie  worthless 
ones,  the  people  who  take  their  places  will  have  no  bad  examples 
to  lead  them  astray,  and  the  only  people  to  be  discliarged  would  be 
the  small  percentage  of  mistakes  made  by  recruiting  officers. 

There  is  one  small  fly  in  the  ointment,  and  yet  I'm  not  sure 
whether  it's  a  fly  or  merely  another  ingredient  which  will  add  to 
the  curative  powers  of  the  ointment.  I  mean  tlie  extra  work  that 
wiU  be  put  upon  the  Navy  Department  in  handling  the  requests  of 
Senators  and  Congressmen  to  reinstate  their  constituents  in  the 
navy.  If  the  Secretary  should  decide  on  a  policy  of  granting  these 
req^KSts,  we  might  have  to  discharge  a  number  of  men  more  than 
but  a  great  many  reinstated  men  would  feel  that  they  owc<l 
Coagressman  something,  and  they  would  become  available 
too,  the  Congressmen  would  feci  friendly  toward  the 
were  granted. 
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The  navy  is  very  conservative ;  it  is  natural  that  it  should  be  so. 
When  any  change  is  proposed,  the  opinion  is  asked  of  officers  of 
rank,  age  and  experience.  Age  and  experience  are  always  con- 
servative. 

One  hundred  years  ago  the  European  navies  recruited  their 
crews  by  means  of  the  press  gang.  Samuel  Johnson  is  credited 
with  saying  that  no  man  went  to  sea  who  had  ingenuity  enough  to 
get  sent  to  jail,  as  in  jail  he  would  have  just  as  good  company,  and 
more  safety.  But  times  have  changed.  Men  are  no  longer  fed  on 
salt  horse  and  weevily  biscuit.  They  are  not  kept  on  board  ship 
for  months  and  years  at  a  time  without  being  allowed  to  go  on 
shore.  Their  wants,  comforts,  and  amusements  are  carefully 
looked  out  for.  But  in  some  things  we  are  still  back  in  the  days  of 
the  press  gang.  We  fall  down  and  worship  this  fetish  of  the 
sanctity  of  the  enlistment  contract.  We  make  it  hard  for  a  man  to 
get  out  of  the  service.  Even  if  a  man  wants  to  buy  his  discharge, 
we  require  all  kinds  of  affidavits,  and  an  amount  of  time  is  fre- 
quently consumed  which  works  a  real  hardship  on  the  families  of 
deserving  men.  If  we  made  it  easy  by  getting  rid  of  those  who 
misbehaved,  we  would  soon  be  in  a  position  to  turn  around  and' 
raise  the  physical  and  educational  qualifications  of  the  new  men  we 
enlisted.  I  don't  think  that  I  exaggerate  when  I  say  that  nintey 
per  cent  of  the  men  in  the  navy  want  to  stay  in  it,  and  finish  their 
present  enlistment  at  least.  With  the  bad  ones  gone,  the  re-enlist- 
ments would  double  and  treble. 

A  famous  Secretary  of  the  Treasury  said  "  The  way  to  resume 
specie  payments  is  to  resume."  The  way  to  get  rid  of  liberty 
breaking  is  to  get  rid  of  the  liberty  breakers. 
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NA\^  YARD  PROBLEMS. 
By  Assistant  Naval  Constructor  J.  E.  Ottersox,  L''.  S.  Navy 

Motto:  Consider  the  Con  sequences. 


Alterations  to  Naval  Vessels. 

In  undertaking  alterations  to  naval  vessels  we  are  gfoverned 
by  three  considerations:  (i)  necessity;  (2)  practicability;  (j) 
cost 

The  necessity  is  determined  by  the  reasons  which  suggest  the 
alterations.  These  reasons  may  be  classified  as  follows:  (ij 
military;  (2)  mechanical;  (3)  structural;  (4)  economical;  (5) 
sanitary;  (5)   convenience  and  comfort. 

The  practicability  of  an  alteration  is  detennined  by  the  ease 
with  which  the  mechanical  and  structural  difficulties  can  be  over- 
come and  the  interferences  removed. 

The  cost  of  an  alteration  is  dependent  to  a  large  degree  upon 
the  practicability  and  is  justifiable  only  if  there  is  sufficient  gain 
in  militar)'  value,  fn  mechanical  or  structural  perfection,  in  eco- 
nomical operation  or  maintenance,  in  sanitation,  convenience  or 
comfort. 

The  burden  of  proof  of  the  necessity  for  an  alteration  rests 
primarily  with  the  official  suggesting  it.  In  general,  alterations 
subsequent  to  the  final  commissioning  of  a  ship  are  made  neces- 
sary only  by  a  change  in  conditions. 

The  demonstration  of  the  practicability  of  an  alteration  rests 
to  a  certain  degree  with  the  official  suggesting  it.  but  since,  as  a 
rule,  he  has  not  at  hand  the  expert  knowledge  or  means  with 
which  to  work  out  plans  or  make  calculations,  the  final  demonstra- 
tion must  rest  with  the  bureau  or  the  navy  yard.  ,  However,  the 
practicability,  in  so  far  as  the  means  at  hand  permit,  should  re- 
ceive most  careful  consideration  before  the  recommendation  goes 
forward,  and  the  mechanical  or  stnictural  difficulties  to  be  over- 
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come  and  the  interferences  to  be  removed  should  be  clearly  de- 
fined even  though  the  means  cannot  always  be  suggested. 

The  estimate  of  the  cost  of  the  alteration  must,  in  general, 
be  made  by  the  navy  yard,  since  this  work  requires  an  inspection 
of  the  local  conditions,  the  preparations  of  plans  and  calculations, 
use  of  records  and  data,  knowledge  of  output  of  machines  and 
men,  pay  of  workmen,  and  cost  of  materials. 

The  above  suggests  two  distinct  steps  in  presenting  an  altera- 
tion for  final  approval:  (i)  proof  of  necessity  and  preliminary 
demonstration  of  practicabiHty ;  (2)  final  demonstration  of  prac- 
ticability and  determination  of  cost.  In  taking  the  first  step,  the 
item  should  be  considered  for  the  ship  recommending;  then  for 
the  division,  and  finally  for  the  fleet. 

In  order  that  the  work  of  performing  the  second  step  may  be 
sav'ed  whenever  possible,  it  is  desirable  that  the  item  should  be 
submitted  for  preliminary  approval  upon  the  completion  of  the 
first  step.  If  preliminarily  approved,  the  second  step  may  then  be 
taken  and  the  item  submitted  for  final  approval. 

It  is  desirable  in  all  cases  that  the  approval  should  be  by  cen- 
tral authority  and  not  by  local  authority.  This  is  necessary  in 
order  that  military,  mechanical,  structural,  economical  and  sani- 
tary standards  and  principles  be  maintained. 

The  above  discussion  suggests  a  routine  for  submitting  recom- 
mendations for  alterations  somewhat  different  tjian  the  present 
practice. 

The  commanding  officer  submits  the  recommendation  to  the 
division  commander,  defining  it  as  clearly  as  possible,  stating  the 
objections  to  the  present  installation  and  the  advantages  of  that 
recommended,  showing  the  necessity  for  the  change  and  demon- 
strating its  practicability. 

ITic  division  commander  examines  into  the  matter  and  submits 
this  letter  for  comment  and  recommendation  to  other  commanding 
officers  of  his  division,  who  recommend  as  to  the  necessity  and 
practicability  of  this  alteration  on  the  vessels  under  tlieir  com* 
mand. 

The  division  commander  then  submits  a  letter  to  the  com- 
mander-in-chief, recommending  for  each  ship  of  his  division. 

The  commander-in-chief  submits  the  matter  to  the  commanders 
of  other  divisions  who  take  it  up  with  their  commanding  officers, 
each  commanding  officer  in  turn  submitting  recommendations  to 
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the  commander  of  his  division,  and  the  commanders  of  divisions 
to  the  commander-in-chief. 

The  conimander-in-cliief  considers  the  matter  and  submits  a 
recommendation  for  the  fleet,  pointing  out  the  differences  in  the 
requirements  of  the  various  ships.  This  recommendation  goes  to 
the  bureaus  concerned  for  preliminary  approval,  based  on  bureau 
standards. 

The  bureaus  having  approved,  the  alteration  is  sent  to  the 
various  yards  "  preliminarily  approved,  subject  to  considerations 
of  practicability  and  cost."  This  preliminary  approval  may  be 
accompanied  by  t}^e  plan. 

The  yards  draw  up  plans  and  estimates  and  submit  for  final 
approval  to  bureaus. 

The  bureaus  pass  upon  and  make  final  recommendation  to  the 
department. 

The  department  gives  final  authority  and  the  yards  are  directed 
to  proceed  with  the  work. 

The  original  letter  of  the  commanding  officer  does  not  go  be- 
yond the  division  commander;  the  letter  of  the  division  com- 
mander does  not  go  beyond  the  commander-in-chief.  The  bureau, 
the  department,  and  the  navy  yard,  are  thus  saved  the  great 
burden  of  considering  the  letter  of  each  commanding  officer 
separately,  and  consider  merely  a  single  letter  for  the  fleet,  with 
certain  recommendations  applying  to  each  class  of  vessels.  In 
this  connection,  it  should  be  borne  in  mind  that  an  alteration  tha* 
is  proper  for  one  vessel  is  proper  for  all  vessels  of  the  class. 

We  are  thus  assured  that  the  views  of  each  commanding  of- 
ficer will  receive  the  full  consideration  of  all  commanding  officers, 
division  commanders,  and  the  commander-in-chief ;  and  when  a 
recommendation  for  alterations  comes  forward  it  will  mean  that 
the  necessity  is  pretty  generally  felt  by  the  fleet.  Alterations  are 
thus  considered  fully  by  those  charged  with  operations  and  by 
those  charged  with  the  design  and  maintenance  of  standards ;  and 
the  preparation  of  detailed  plans  and  estimates  involving  so  much 
work  and  expense  is  reduced  to  a  minimum.  It  is  extravagance 
to  waste  time  on  estimating  upon  items  which  will  be  disapproved 
from  other  causes  than  the  question  of  expense.  Such  cases  may 
be:  (i)  violation  of  engineering  or  architectural  practice  or 
principles;  (2)  insufficient  funds  under  the  appropriation,  requir- 
ing that  the  item  be  carried  over  for  another  year;  (3)  departure 
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from  departmental  policy  as  regards  the  extent  of  alterations  to 
be:    (i)    violation  of  engineering  or  architectural   practice   oc, 
military  or  other  designs,  developed  or  contemplated  ;  (5)  reason! 
for  requesting  not  sufficiently  good ;  etc. 

There  is  given  below  a  list  of  fifty  alterations  which  have  been 
requested  by  various  ships.  While  this  list  is  by  no  means  com- 
plete, it  is  fairly  representative  and  typical ;  the  items  being  taken 
at  random  without  regard  to  the  class  in  which  they  fall.  The  list 
represents  the  total  number  of  different  alterations  included  in 
several  ships'  letters,  no  items  having  been  omitted  for  the  pur- 
pose of  infiucncing  the  lists.  There  may  be  some  question  as  to« 
the  proj>er  class  of  each  alteration  but  the  classification  given  is^ 
made  after  a  consideration  of  not  only  the  title  of  the  alteration 
but  of  the  result  obtained  by  making  it  as  well. 

In  the  following  table,  attention  is  invited  to  the  percentage  that 
each  class  forms  of  the  whole.  fl 

Military  alterations  form  a  fairly  high  percentage,  though  not 
as  high  as  might  be  expected.  Jn  general,  the  necessity  for  mili- 
tary alterations  increases  with  the  age  of  the  ship,  provided  it  isfl 
desired  to  keep  it  on  equal  footing  with  later  ships.  To  the  same 
or  greater  degree,  the  advisability  of  militar\'  alterations  decreases 
with  the  age  of  the  ship,  because  the  changes  necessary  to  keep 
her  up  to  date  become  greater  as  departures  from  her  type  become 
more  radical.  Shortly,  the  cost  proves  greater  than  the  advantage 
gained,  and  she  is  permitted  to  fall  below  the  standard  and  pass 
out  of  the  first  line  for  economic  rea.sons. 

The  necessity  for  mechanical  and  structural  alterations  should  1 
be  greatest  in  a  short  period  immediately  after  the  first  com-^| 
missioning  of  (he  .ship.  No  attempt  is  made  here  to  fix  definitely 
the  length  of  this  jx^riod,  but  six  months  would  seem  a  reasonable 
time  in  which  to  develop  mechanical  and  structural  defects.  After 
this  period,  the  only  alterations  of  this  character  should  be  those 
due  to  the  invention  or  development  of  improved  apparatus;  and 
the  wisdom  of  making  these  is  dependent  largely  upon  the  extent 
of  the  gain  and  the  age  of  the  vessel.  In  general,  it  should  be  true 
that  any  apparatus  which  has  served  the  purpose  for  a  number  of 
years  should  not  be  replaced  by  some  newly  developed  apparatus 
for  no  other  consideration  than  mechanical  or  structural  im- 
provement or  perfection.  There  should  be  some  accompanying 
military  or  economic  gain. 
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Atteratloos  to  Varions  Ships 
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6. 
7- 
8. 
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11. 
12. 
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14- 
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17- 
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19. 
20. 
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22. 

24. 

25- 
26. 
27. 
28. 
29. 
30. 
31. 
32 
33. 
34. 

35- 

36. 

37. 

38. 

39- 

40. 

41. 

42. 

43- 

44 

45. 

46. 

47. 

48. 

49- 


Foundation  for  evaporator  pump 

Ammunition  rails 

Change  in  boat  stowage  40ft.  steamers 

Enlarge  butcher  shop 

Wearing  plates  under  coal  hatches 

Ammunition  trolleys. 

Evap.  room  drain  to  sanitary  line. 

Firemen's  wash  troughs 

Ventilation  isolation  ward,  etc  ... 

Rehinging  hatches 

Balance  gear  on  cng.  room  hatches 

Metal  uprights  in  magazines 

Rearrange  bakery  shelving 

Change  coal  box  in  bakery 

Galley  warming  oven 

Draft  gauges 

3-inch  guns  shifted 

Closing  smoke  hatches 

Voice  tubes  torp.  defense 

Plotting  and  subs,  rearrangement. 

Cold -storage  rearrangement 

Drains  and  scuppers 

Eductor  for  after  bathrooms 

Ventilation  of  brig 

Ventilation  of  turpedo  rooms 

Bread  locker 

Change  location  of  life  buoys 

Battle  dressing  station 

Bridges  and  director  station 

Storage  battery  room 

Magazine  sprinkHng 

Oil  stowage 

Chafing  plates  unaer  hawse  pipes.. 

Removing  ram  plates 

Electric  steering  gear 

Remove  fire-proof  wood  and  furniture 

Additional  coal  scuttles 

Blower  foundations 

Central  station 

Remove  torpedo  tubes 

Searchlight  platforms 

Range-finder  platforms 

Ammunition  hoists 

Ventilation  of  substations 

Cross  connections  in  water  service 
Location  of  compass  and  steering 
Additional  lockers  and  shelving... 

Turret  officers'  booths 

Turret  gear  changes 

Gas  ejecting 


Totals... 
Per  cent. 
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Economical  changes  result  from  the  improvement  in  apparatus 
or  material  which  produces  more  efficient  operation  or  better 
wearing  qualities.  Such  changes  are  always  welcome  and  are 
most  advantageously  made  when  the  old  has  worn  out. 

There  is  some  danger  of  sanitary  changes  being  made   t* 
readily,  as  it  is  hard  to  resist  anything  brought  forward  in  th< 
name  of  sanitation.    It  is  to  be  noted  that  the  percentage  is  small 
for  so  worthy  a  cause. 

Convenience  and  comfort:  There  is  quite  a  little  personal  feel- 
ing and  opinion  in  this  class  of  alterations.  What  one  man  feds 
as  necessary  may  not  appeal  to  another  as  such.  In  general,  the 
necessity  and  advisability  of  such  alterations  should  decrease  with 
the  age  of  the  ship.  Inconvenience  and  discomfort  of  a  serious 
nature  will  be  removed  in  the  early  days  of  commissioning,  and 
those  which  require  eight  or  nine  years  to  discover  cannot  be 
very  serious.  ^ 

There  may  be  some  confusion  or  difference  of  opinion  as  to^ 
which  class  the  various  alterations  belong.  This  is  due  chiefly 
to  the  tendency  to  consider  them  all  military,  in  that  they  consti- 
tute alterations  to  a  military  instrument,  and.  regardless  of  the 
cause  for  their  necessity,  tend  to  increase  the  military  efficiency. 
The  military  alterations  should  be  considered  as  limited  to  those 
which  change  the  strictly  military  features  of  the  ship. 

The  purpose  of  the  above  is  to  suggest  a  uniform,  standard 
method  of  considering  alterations,  to  ensure  that  alterations  will 
receive  full  and  proper  consideration  by  all  concerned,  that  stand- 
ards will  be  maintained,  that  data  may  be  collected  and  preserved 
for  future  designs,  that  the  action  on  one  ship  may  be  made  gen*j 
eral  for  all  ships  to  which  it  applies. 

Perhaps  the  most  important  feature  is  the  more  general  coi 
sidcration  of  alterations  by  those  charged  with  operation,  Ii 
order  that  this  feature  may  be  further  developed,  it  is  suggested 
that  there  be  organized  a  "  Fleet  Board  on  Alterations,"  composed 
of  the  fleet  staff,  namely,  the  fleet  engineer,  fleet  ordnance  officer, 
fleet  paymaster,  fleet  medical  officer,  and  fleet  naval  constructor. 
This  board  to  meet  periodically  to  investigate  and  consider  pro-  ^ 
posed  alterations,  making  recommendations  to  the  commander-in-^H 
chief.  The  findings  of  such  a  board  should  represent  the  actual 
needs  of  the  service  and  should  assist  materially  in  standardizing 
and  perfecting  our  ships,  and  the  development  of  future  designs. 
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The  Number  of  Our  Navy  Yards. 

The  purpose  of  our  navy  yards  is  two- fold : 

1.  Industrial, — ^The  economic  accomplishment  of  repairs  and 
alterations  to  our  fleet  in  peace  times  so  as  to  keep  it  in  a  condi- 
tion of  constant  preparedness  for  war. 

2.  Military. — The  expeditious  docking  and  repair  of  our  fleet 
in  war  time  so  as  to  keep  it  constantly  ready  for  action. 

If  we  (Consider  only  the  first  purpose,  namely,  the  economic 
maintenance  of  our  fleet  in  peace  times,  I  think  that  there  can 
be  no  escape  from  the  conclusion  that  we  have  too  many  navy 
yards.  Since  all  of  the  yards  must  be  equipped  for  general  work 
and  cannot  specialize,  it  is  certain  that  consolidation  will  effect 
economics  as  it  has  in  so  many  lines  of  private  industrial  enter- 
prise. 

The  problem  of  building  up  a  single  navy  yard  capable  of  re- 
placing three  or  four  of  our  present  yards  is  such  an  enormous 
industrial  undertaking  that  it  would  doubtless  be  many  years 
before  the  full  benefits  would  be  derived  from  the  consolidation. 
The  choosing  of  the  site  is,  in  itself,  a  problem  of  considerable 
magnitude.  Its  location  in  the  neighborhood  of  our  large  cities 
is  practically  prohibited  by  the  value  of  land  along  the  waterfront 
and  the  increasing  demand  for  this  land  for  commercial  purposes. 
Our  large  sea-coast  cities  are  .already  calling  for  more  dock  space. 
Thus  forced  to  some  undeveloped  locality,  it  means  that  we  must 
build  not  only  a  navy  yard  but  a  city,  since  there  will  be  some  12,- 
000  to  15,000  men  to  house.  The  labor  problem  will  be  some- 
what complicated  by  the  fact  that  such  a  yard  cannot  furnish 
steady  employment  to  its  maximum  number  of  men  and  must 
therefore  draw  on  the  labor  of  surrounding  industries.  If  there 
are  no  surrounding  industries,  .we  must  at  some  time  be  em- 
barrassed by  the  absence  of  sufficient  competent  labor  to  even  a 
greater  extent  than  at  present.  Navy  yards  have  frequently  ur- 
gent calls  for  commercial  material,  at  which  time  it  is  quite  con- 
venient to  be  near  the  market  for  such. 

A  problem  deserving  serious  consideration  in  our  navy  is  the 
granting  of  leave  to  our  enlisted  men.  It  is  not  sufficient  to  spend 
a  week  or  so  each  year  in  the  vicinity  of  a  large  city  where  the 
men  can  find  pleasure  and  recreation.  We  must  have  liberty 
periods  as  regularly  as  we  have  drill  periods  or  repair  periods. 
Now,  in  order  that  too  much  time  may  not  be  lost  from  drills  and 
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manocnvers,  it  is  desirable  that  tlic  liberty  period  coincide  with  me 
repair  period.  Liberty  can  best  be  given  in  a  large  city  where  the 
men  can  find  sufficient  amusement  and  entertainment  to  keep 
them  from  dissipation  and  vice.  This  forms,  then,  an  argument 
in  favor  of  locating  our  navy  yards  in  the  vicinity  of  large  cities. 

The  site  chosen  must  be  amply  fortified,  as  it  will  become  a 
point  ctf  great  military  value  in  war  time,  lu  order  that  the  ex- 
pense of  building  new  fortifications  may  not  be  prohibitive  it  is 
desirable  that  a  site  be  chosen  which  is  already  fortified.  It  is 
doubtful  if  an  available  one  can  be  found  that  is  amply  fortified. 
It  may  develop  that  the  capital  invested  in  new  fortifications  and 
the  expense  of  maintaining  them  will  more  than  absorb  the  saving 
to  be  effected  hy  the  increased  intluslrial  efficiency  resulting  from 
the  consolidation.  The  matter  of  fortifications  is,  of  course,  on 
the  military  side  of  the  question,  but  the  expense  of  such  fortifi- 
cations forces  us  to  consider  them  along  with  the  economic  in- 
dustrial problem. 

We  will  suppose  then  that  the  industrial  problem  has  been 
solved ;  that  a  site  has  been  found  which  is  suitable ;  that  the 
economics  gained  by  consolidation  outweigh  considerations  of 
poor  labor  field,  and  distant  material  market ;  that  the  cost  and 
maintenance  of  increased  fortifications  still  leaves  a  balance  and 
we  have  decided  to  move. 

Let  us  pause  and  consider  the  Second  purpwse  of  our  navy 
yards :  "  Expeditious  docking  and  repair  of  our  fleet  in  war  time." 

War  breaks  out.  Industrial  economy  is  lost  sight  of  in  the 
frantic  call  for  military  expedition.  If  our  navy  yards  have  ful- 
filled their  peace-time  function  and  our  preparedness  is  real, 
there  should  be  no  mad  rush  in  the  early  days,  except  the  destruc- 
tive work  of  removing  a  little  top  hamper  and  peace-time  con- 
veniences. Dry  docks  and  coaling  stations  are  somewhat  in  de- 
mand ;  stores  arc  needed  quickly  and  in  great  quantity.  In  order 
to  save  time,  all  these  things  should  be  done  at  once  and  not  in 
sequence;  and  with  our  whole  fleet  or  half  our  fleet  assembled  in 
one  navy  yard  it  will  be  a  busy  little  place,  and  consolidation  will 
begin  to  show  a  few  disadvantages. 

But  the  real  test  is  not  yet.  A  modem  war  between  two  nations 
of  about  equal  naval  strength  will  scarcely  be  decided  in  one  en- 
gagement. The  first  lilt  having  been  decided,  the  problem  is  to 
prepare  for  the  next.    The  contestant  that  can  repair  its  fleet  and 
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assemble  it  on  the  firing  line  in  the  shortest  time  has  an  enormous 
advantage.  A  few  days  at  this  time  mean  the  enemy's  commerce, 
the  establishment  of  an  effective  blockade,  the  capture  of  some 
important  strategic  point ;  in  fact,  may  decide  the  war. 

Our  crippled  fleet  returns,  a  demolished  conning'  tower  to  re- 
build, a  few  turrets  jammed,  a  few  guns  to  be  replaced,  a  mast  to 
be  rebuilt,  a  number  of  holes  to  be  patched,  armor  plates  to  be 
replaced,  power  leads  and  pipe  lines  to  run — in  all.  an  enormous 
volume  of  work  to  handle  in  the  shortest  possible  time.  Dry 
docks,  piers,  cranes,  lugs,  barges,  coal,  stores,  men,  power,  ma- 
terial, and  above  all.  time  will  be  in  demand.  Can  it  possibly  be 
argued  that  under  such  circumstances  we  would  find  a  single  large 
navy  yard  preferable  to  three  or  four  smaller  ones?  It  seems  self- 
evident  that  confusion  could  be  minimized  and  time  saved  by  dis- 
tributing this  great  volume  of  work,  that  expansion  to  meet  the 
call  could  better  take  i)lace  at  four  points  than  at  one.  We  can 
here  apply  to  an  exaggerated  degree  the  argument  of  certain 
traffic  experts  who  claim  that  large  volumes  of  traffic  are  more 
expeditiously  and  comfortably  handled  from  a  number  of  properly 
distributed  stations  than  from  a  single  large  station.  One  need 
only  struggle  along  the  approaches  to  any  of  our  large  railroad 
stations  in  rush  hours  to  be  convinced  of  this. 

I  venture  to  state,  therefore,  that  military  expedition  in  war 
time  demands  distributed  navy  yard  strength  as  opiwsed  to  con- 
solidated navy  yard  strength. 

Let  us  consider  another  emergency  that  might  result  from  the 
first  or  subsequent  engagement  of  opposing  fleets.  The  enemy's 
fleet  breaks  through ;  our  fleet  is  pnshed  aside  and  left  in  crippled 
condition  :  the  victor  presses  his  advantage  and  proceeds  to  the 
attack  and  capture  or  destruction  of  our  consolidated  navy  yard, 
fWc  are  embarrassed  and  find  "  all  our  eggs  in  one  basket  "  and 
the  situation  becomes  quite  serious.  How  much  more  secure  we 
would  be  with  our  navy  yard  strength  distributed  to  four  or  more 
points,  each  lying  secure  behind  the  fortresses  that  defend  our 
cities ! 

Suppose  under  a  plan  of  consohdation  we  substitute  one  navy 
yard  for  two.  It  would  then  be  as  easy  to  deprive  us  of  our 
whole  navy  yard  strength  as  it  had  been  to  deprive  us  of  half  our 
navy  yard  strength. 

It  may  be  argued  at  this  point  that  with  a  number  of  navy  yards 
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it  is  necessary  to  separate  our  fleet  into  an  equal  number  of  units 
in  order  to  effect  repairs,  and  that  with  such  a  divided  fleet  the 
enemy  could  attack  and  demolish  each  unit  in  turn.  It  should  be 
bomc  in  mind,  however,  that  In  an  engagement  between  two 
modern  navies  it  is  scarcely  possible  that  either  of  the  contestants 
could  escape  without  the  loss  of  a  number  of  ships  and  the  more 
or  less  serious  crippling  of  all  of  them.  In  other  words,  each  side 
will  be  materially  weakened  by  the  encounter.  _ 

Suppose  that  the  enemy's  fleet  is  in  such  condition  that  theyl 
need  send  only  half  of  their  remaining  ships  for  repairs,  whereas 
our  own  is  so  crippled  that  all  must  seek  repairs  and  that  for  this 
purpose  we  break  it  into  four  equal  units,  each  going  to  a  different 
navy  yard.  This  would  leave  the  enemy  with  half  its  strength 
with  which  to  bottle  up  any  fourth  of  ours,  but  as  our  enemy's 
base  could  be  no  nearer  than  Europe,  it  is  highly  probable  that  our 
fleet  would  be  first  to  return  to  the  firing  line.  This  would  mean 
threc-fourtlis  of  our  strength  with  which  to  attack  one-half  the 
enemy's,  and  with  such  an  engagement  on  it  would  not  be  difficult 
for  the  remaining  fourth  to  render  assistance.  M 

I  believe,  however,  that  after  an  engagement  in  American" 
waters  no  naval  power  in  the  world  would  be  in  a  condition  to 
proceed  with  the  bottling  up  or  destruction  of  any  pan  of  our 
force  without  first  seeking  repairs  or  coal.  If  this  be  Irue,  it  is 
really  a  problem  of  "  coming  back  "  and  the  one  that  can  come 
the  swiftest  and  surest  has  all  the  ad^'^ntage.  M 

The  above  is  not  intended  as  an  argument  for  retaining  out^ 
useless  navy  yards.    There  can  be  no  doubt  that  a  number  of  our 
smaller  yards  are  useless  and  should  be  abandoned,  as  they  woul 
serve  no  more  useful  purpose  in  war  time  than  they  do  in 
time.    Neither  is  this  a  plea  for  any  particular  yard  or  number  oi 
yards,  but  rather  is  it  intended  to  point  out  the  possible  danger  oj 
too  great  a  consolidation,  based  on  consideration  of  industrii 
economy. 

When  we  consider  then  that  the  economic  industrial  advantages 
of  consolidation  are  much  diminished.  |>erhaps  made  negative  by 
the  necessity  for  military  defence,  and  that  the  necessity  for 
military  expedition  in  war  times  outweigh  all  considerations  ofll 
economy  tn  peace  times,  and  the  possibility  of  losing  our  entire 
navy  yard  strength  by  the  fall  of  a  single  stronghold  or  two,  we 
must  be  convinced  that  the  principle  of  consolidation  on  the 
ground  of  economy  is  short-sighted  and  disastrous. 
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T  would  enter  a  strong  plea  for  the  principle  of  distribution  as 
pposed  to  consolidation  in  this  instance.  New  York,  Phila- 
delphia, Norfolk  and  Boston  each  have  a  well  established  navy 
yard,  amply  protected  by  the  defences  of  the  city.  To  abandon 
any  one  of  these  is  an  evident  weakening  of  our  naval  strength. 
Let  the  number  of  navy  yards  be  decided  upon  military  considera- 
ons,  based  on  the  number  of  units  in  which  our  fleet  would 
naturally  divide  for  emergency  repairs,  and  having  fixed  the 
number,  then  proceed  to  make  them  as  nearly  equal  as  possible  by 
a  proper  proportioning  of  the  manufacturing  and  repair  work  in 
peace  times,  carrying  it  even  so  far  as  to  distribute  the  ship- 
building among  the  different  yards,  so  far  as  facilities  established 
by  military  considerations  will  permit. 

One  large  navy  yard  rushed  with  work  and  three  small  ones 
slack  of  work  is  an  unbalanced  condition  of  affairs,  just  as  a 
fleet  would  be  composed  of  one  big,  powerful,  speedy  ship  and 
;      three  smaller^  weaker,  and  slower  ones. 

^H  Distribution  of  Work  to  Our  Navy  Yards. 

^V  It  is  the  general  policy  of  individuals  and  business  houses  to 
^™T>uy  where  they  can  buy  the  cheapest.    Some  are  wise  enough  to 
I      consider  the  quality  as  well  as  the  pincc  and  buy  where  they  can 
I      buy  the  clieapest,  consistent  with  the  desired  quality,  or,  better 
still,  the  necessary  quality.    Others,  whose  tastes  are  extravagant 
and  means  plentiful,  insist  upon  paying  a  fancy  price,  firm  in  the 
belief  that  the  highest-priced  article  is  always  the  best.    And  in 
honest  business  it  should  be  so,  and,  efficiencies  and  profits  being 
'       equal,  it  is  so.    But  the  quality  may  be  higher  than  necessary  and 
the  high  price  paid  unwarranted  by  the  conditions  under  which 
the  purchase  is  made.    There  can  be  no  doubt  that  the  correct 
pohcy  for  the  government,  as  well  as  for  individuals,  is  to  buy 
the  article  of  necessary  quality  at  the  lowest  obtainable  price,  pro- 
vided the  only  consideration  is  the  economic  purchase  of  the 
article.    It  may  develop,  however,  in  certain  lines  of  the  govern- 
ment's business,   that   other  considerations   than   the   economic 
purchase  of  an  article  enter  into  the  problem  of  obtaining  it.    This 
is  true  of  such  articles  as  are  manufactured  in  our  navy  yards  and 
of  such  work  as  is  done  there. 

The  government  is  here  both  consumer  and  producer.     As 
consumer,  it  is  interested  primarily  in  the  cost  of  the  article ;  as 
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producer,  it  is  interested  primarily  in  the  efficiency  of  the  plant. 
I  desire  to  point  out  the  relative  imixirlance  of  ( i)  the  cost  oi  the 
article;  and  (2)  the  efficiency  of  the  plant;  and  to  demonstrate 
that  the  purpose  of  our  navy  yards  being  the  economic  mainte-H 
nance  and  expeditious  repair  of  our  fleet  in  peace  and  war  times,  S 
the  question  of  increased  efficiency  in  the  accomplishment  of  this 
purpose  is  of  such  vast  importance  that  the  low  cost  of  any  par-^ 
ticular  article  is  of   relatively   minor  importance ;  that  in   dis- 
tributing work  we  should  consider  the  effect  of  such  distribution] 
on  the  general  efficiency  of  our  navy  yards  rather  than  the  low  cos 
of  the  work. 

Work  is  to  the  navy  yard  what  ammunition  is  to  the  fleet;  U 
is  the  instrument  by  which  the  yard  is  trained  to  higher  efficiency- 
It  is  just  as  important  that  the  navy  yard  should  have  a  uniform 
allotment  of  work  suited  to  its  equipment  as  it  is  that  the  fleet 
should  have  a  uniform  allowance  of  ammunition  suited  to  its  guns.^1 

Let  us  remember  that  certain  navy  yards  are  forced  ujx^n  usB 
by  military  considerations.  These  navy  yards  must  be  sufficient 
in  number  and  capacity  to  handle  our  war  fleet  quickly  in  the 
event  of  an  emergency,  and  in  order  that  each  yard  may  handle 
its  share  of  the  ship  repairs  it  is  necessary  that  all  yards  be  fully 
equipped  for  performing  all  classes  of  work :  that  is,  each  must 
have  a  fully  equipped  joiner  shop,  shipfittcr  shop,  smith  shop, 
machine  shop,  foundry,  pattern  shop,  etc.  In  order  that  the  yards 
may  perform  efficiently  the  function  for  which  they  are  primarily 
designed  and  maintained,  it  is  necessary  that  they  be  kept  oper- 
ating in  all  lines  of  work  for  which  they  are  fitted  at  as  great  a 
capacity  as  the  nonnal  work  required  for  the  maintenance  of  our 
fleet  will  permit.  In  order  that  the  machines  may  be  maintained 
in  efficient  condition,  it  is  necessary  that  they  be  kept  in  operation. 
In  order  that  they  may  be  operated  efficiently  it  is  necessary  that 
there  be  enough  work  for  them  to  permit  of  the  training  of  men 
for  their  operation  ;  and  in  order  that  such  trained  men  may  be  on 
hand  wlien  retjuired  we  must  offer  them  reasonably  steady  ein<4^| 
ployment  so  that  they  may  be  induced  to  work  in  our  navy  yards 
and  maintain  their  homes  in  the  vicinity.  It  can  well  be  imagined 
that  a  fully  equipped  navy  yard  might  fail  to  perform  its  function 
at  a  critical  time  by  reason  of  the  unused,  inactive  condition 
of  the  machines,  or  the  lack  of  competent  operators  to  run  them. 
At    such    a   critical    time,   competent   operators   are   necessai 
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not  only  for  obtaining  low  costs  of  production  but  also  for  ex- 
pediting the  urgent  work  tliat  is  at  hand.  Efficiency  of  the  plant 
and  of  the  workmen  means,  therefore,  not  only  low  costs  but 
expedition. 

So  it  appears  that  the  practice  of  awarding  particular  classes 
f  work  to  particular  navy  yards  on  the  basis  of  the  lowest  bid 
may  be  in  error  and  may  lead  to  very  low  total  efficiency  and  to 
n  utter  failure  at  a  critical  time. 

In  our  present  state  of  organization,  the  practice  may  be  ob- 
jected to  for  the  reason  that  many  of  our  estimates  are  quite  un- 
reliable, being  made  by  foremen  or  others  who  realize  that  the 
work  will  he  awarded  on  the  basis  of  the  lowest  estimate  and  who 
therefore  reduce  their  estimates  below  their  warranted  amount. 
for  the  purpose  of  obtaining  such  work.  This  is  not  stated  to  be 
e  practice,  but  is  stated  as  a  possibility  under  the  present  condi- 
tions. If  awards  are  to  he  made  on  the  competitive  basis  they 
should  not  be  made  from  a  comparison  of  bids,  but  rather  from  a 
comparison  of  returned  costs  obtained  from  different  yards  where 
an  equal  amount  of  the  same  class  of  work  has  been  perfonned  in 
accordance  with  standard  specifications  and  with  full  knowledge 
that  the  cost  of  such  work  will  furnish  the  basis  for  its  award  in 
the  future.  Such  a  practice  might  be  considered  as  truly  com- 
^_j)e(itive,  in  that  it  would  give  all  yards  an  opportunity  to  devote 
^flheir  attention  to  increasing  the  efficiency  of  the  particular  manu- 
F  facluring  operation  involved,  and  would  stimulate  the  officials  and 
^^.the  workmen,  as  competition  along  any  line  usually  does. 
^y  It  may  develop^  however,  that  the  attention  dek*nted  to  the 
particular  article  or  operation  for  the  purpose  of  reducing  its  cost 
will  result  in  a  lack  of  attention  to  some  very  much  more  im- 
portant article,  or  operation  on  which  there  is  no  competition,  and 
that  to  place  the  yards  on  a  competitive  basis  will  not  result  in 
increasing  the  efficiency  in  the  broad,  general  sense  that  is  de- 
sired; and  I  wish  to  invite  attention  to  an  alternative  method  of 
awarding  the  work  that  will  perhaps  result  in  a  higher  average 

k -efficiency. 
>  As  pointed  out  above,  we  are  obliged  to  maintain  a  certain 
number  of  navy  yards  of  a  certain  capacity.  Suppose  then  that 
wc  assign  to  each  of  these  yards  a  figure  for  each  class  of  work, 
which  shall  represent  the  normal  capacity  of  that  yard  for  that 
class  of  work.  A  number  of  different  ways  might  be  suggested  for 
obtaining  this  figure. 
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( 1 )  It  might  be  on  the  basis  of  the  number  of  ships  norma 
assigned  to  that  yard  fur  repair ; 

(2)  It  might  be  on  the  basis  of  the  number  of  ships  that  would 
probably  be  assigned  to  that  yard  for  repair  in  the  event  of  aa 
emergency,  such  as  war; 

(3)  It  might  be  on  the  basis  of  capital  invested  in  such  plants. 
(I  do  not  intend  to  go  into  a  discussion  of  which  of  the  methods 

of  determining  this  figure  is  the  best ;  but  it  may  be  mentioned 
that  as  the  yards  are  designed  for  emergency  rather  than  normal 
conditions,  they  are  nearly  equal  as  regards  the  capacity  of  their 
plants  or  the  capital  invested  in  such  plants,  and  that  a  more 
reasonable  figure  would  probably  be  obtained  by  considering  the 
normal  amount  or  the  emergency  amount  of  work  assigned  to 
various  yards.) 

Having  determined  such  a  figure,  work  would  then  be  assigned 
to  that  yard  which  required  it  for  the  maintenance  of  its  normal 
working  force,  each  yard  receiving  its  proportion  of  the  work  — 
according  to  its  assigned  figure.  I 

Suppose,  for  instance,  that  the  canvas  work  to  be  allotted  for 
any  particular  period  were  represented  by  1000  hammocks,  and 
that  the  figure  for  the  New  York.  Norfolk,  Philadelphia,  Bostod, 
and   Portsmouth  yards  were  respectively,    10,  9,  8,   7.  and  6; 
then  New  York  would  receive  10/40,  or  250  hammocks ;  Norfolk,  _ 
9/40,  or  225  hammocks;  Philadelphia,  8/40,  or  200  hammocks;! 
Boston,  7/40,  or  175  hammocks;  and  Portsmouth.  6/40,  or  150 
hammocks.     Having  assigned  the  work  in  this  proportion,  the^ 
competitive  feature,  which  stimulates  individuals  and  organixa-l 
tions  toward  efficiency,  might  be  obtained  by  publishing  a  bulletin 
or  letter  which  detailed  the  allotments  of  work,  and  when  iht 
work  had  been  completed,  publishing  a  second  bulletin  or  letter 
in  which  the  costs  of  the  hammocks  at  the  various  yards  would  be 
given,  which  comparison  would  be  on  the  basis  of  direct  labor, 
iincc  this  is  the  true  basis  of  comparison.    Each  yard  would  thus 
have  brought  to  its  attention,  in  comparison  with  other  yards,  the 
output  of  hammtKks  j*er  mSn  per  day,  and  if  any  yard  continueda 
io  be  inefficient  in  some  particular  line  it  could  be  directed  to  in-* 
vcstigate  and  determine  why  its  output  was  below  that  of  other 
yards.    The  least  efficient  yard  would  thus  be  given  an  opportunity 
li>  attain  the  standard  of  the  mo5t  efficient.    This  appears  to  be 
more  truly  competitive  in  effect  than  the  system  of  awarding  all 
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the  work  to  the  one  yard  offering  the  lowest  bid,  since  the  latter 
system  really  stifles  rather  than  promotes  competition ;  for  a  yard 
having  bid  somewhat  high  on  an  article  is  given  no  opportunity  to 
increase  its  efficiency,  but  is  cut  off  from  all  work  of  that  nature 
by  reason  of  the  total  award  having  been  made  to  the  lowest  bid- 
der. Thus,  it  may  develop  that  yard  No.  i  would  make  a  higher 
bid  for  hammocks  than  would  yard  No.  2.  These  hammocks  hav- 
ing been  awarded  to  yard  No.  2,  the  sail-loft  work  in  yard  No.  1 
would  be  greatly  reduced.  w*hich  reduction  in  work  would  result 
a  reduction  in  force,  which  reduction  in  force  would  lead  to  a 
wer  efficiency  in  the  matter  of  performing  the  work  yet  reniain- 
injj  in  that  yard.  We  will  say,  then,  that  yard  No.  i  still  has  an 
order  for  hospital  tents.  A  short  time  later  bids  are  called  for 
on  hospital  tents.  Yard  No.  2  has  been  running  its  saiMoft  to 
capacity  by  reason  of  its  recent  success  in  obtaining  the  order 
for  hammocks,  and  is,  therefore,  in  a  more  active  and  more  ef- 
ficient condition  than  yard  No.  I.  Yard  No.  2  is  again  the  lowest 
bidder  and  is  awarded  the  contract  for  hospital  tents,  which  again 
results  in  higher  efficiency  for  that  yard  and  a  lower  efficiency  for 
yard  No.  i.  If  carried  to  the  limit,  this  means  that  yard  No.  i 
will  be  driven  out  of  the  sail-loft  business,  and  the  canvas  work 
will  be  concentrated  in  one  particular  yard.  We  have  thus  at- 
tained efficiency  in  canvas  work  at  that  particular  yard,  but  to  do 
so  have  sacrificed  all  the  other  yards,  and  there  is  no  longer  any 
competition ;  yet  we  must  maintain  a  sail-loft  at  each  of  those 
other  yards  in  order  that  repairs  may  be  made  to  the  ships  as- 
signed to  them  :  but  when  the  ships  leave  the  yard  they  take  their 
rk  with  them  and  we  have  no  work  with  which  to  maintain  our 
rce.  The  men  are  discharged,  seek  employTnent  elsewhere,  and 
entually  leave  the  vicinity. 

If  w^ork  is  distributed  to  various  navy  yards  with  a  view  to  pro- 
iding  a  uniform  amount  for  each  so  as  to  maintain  a  fairly  steady 
orking  force  in  the  various  trades,  based  on  the  normal  capacity 
f  the  yard,  it  will  result  in  adding  to  the  positions  the  inducement 
f  steady  work,  which  appeals  to  the  right  class  of  men,  and  it 
ill  thus  be  possiI>le  to  keep  men  steadily  in  the  employ  of  the 
vernment  and  train  them  to  the  particular  work  for  which  they 
e  adapted.  One  of  the  most  serious  considerations  in  the  em- 
iloyment  of  labor  at  navy  yards  is  the  lack  of  steady  work,  caus- 
g  abnormal  fluctuations  in  the  size  of  the  force,  and  discourag- 
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ing^  men  who  are  desirable,  since  they  work  constantly  with 
fear  of  discharge  hanging  over  them  and  are  quite  ready  to 
accept  positions  at  private  establishments  when  opportunity  offers. 
If  it  can  be  brought  about  that  each  navy  yard  can  be  assured 
a  certain  reasonable  quantity  of  work  and  thus  enabled  to  maintain 
its  normal  force  steadily,  it  will  result  in  a  great  increase  in  the 
efficiency  of  all  work  done ;  and  the  gain  to  the  government  will 
undoubtedly  be  greater  than  is  the  gain  attained  from  awarding 
work  on  the  basis  of  competitive  bids. 

It  is  the  competitive  bid  principle  which  has  so  successfully 
eliminated  the  small  plants  and  dealers  from  the  industrial  world 
and  promoted  the  growth  of  corporations  and  monopolies,  since 
it  is  a  well-known  fact  that  large  companies  are  in  the  habit  of 
bidding  lower  than  production  costs  would  warrant  for  certain 
business  on  which  they  have  to  compete  with  similar  or  more 
special  establishments.  They  are  willing  to  lose  money  where 
they  have  competition  and  to  make  it  up  where  they  have  a 
monopoly.  While  the  consumer  has  probably  profiled  up  to  the 
present  time  and  been  able  to  obtain  certain  articles  cheaper  than 
formerly,  in  the  end  the  average  price  paid  for  all  commodities 
will  be  higher  than  would  be  the  case  were  monopolies  not  made 
possible. 

This  is  not  exactly  analogous  to  the  situation  of  our  navy  yards, 
but  suggests  one  of  the  dangers  of  over-competition,  namely,  the 
elimination  of  the  unsuccessful  bidder.  We  have  established  our 
navy  yards  for  military  reasons,  and  for  military  reasons  cannot 
afford  to  eliminate  them.  If  it  is  admitted  that  we  must  maintain 
our  navy  yards  in  a  condition  to  carry  on  all  classes  of  work, 
then  surely  it  will  be  admitted  that  they  will  all  be  kept  in  a 
healthier,  more  active  and  more  efficient  state  if  each  is  furnished 
with  a  sufficient  amount  of  the  various  classes  of  work  to  keep  its 
normal  force  busy.  In  order  that  this  may  be  done,  the  manu- 
facturing work  must  be  allotted  to  the  various  yards  in  such  man- 
ner as  to  furnish  them  employment  in  the  absence  of  repair  woiic. 

Lieutenant-Commander  Lyman  A.  Cotton,  U.  S.  N',,  in  an 
article  in  the  pRocfcEi>iNGs  of  the  U.  S.  Naval  Institute,  on 
"  Competition  vs.  Character  "  has  pointed  out  some  of  the  dangers 
of  competition  as  applied  to  our  service.  A  portion  of  this  essay  is 
quoted  herewith ; 

Competition  is  unquestionably  a  stimulant,  and  avowedly  so  administered 
to  our  Service  but  it  is  feared  that  we  arc  actually  trying  lu  keep  oar 
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gts^ncjam  patient  alive  by  this  stimulant.  Louder  and  more  insistent  grows 
*k»«  cr»y  for  more  and  stitl  more  competition  and  more  and  more  neglected 
•re    the  non-competitive  features  that  enter  into  naval  efficiency,  until  their 

very    importance  is  forgotten  and  their  utility  denied In  the  branch 

of     gunnery,  competition  has  reached   its   moat  violent   development.     As 

*^^    time  for  target  practice  approaches,  interest  in  the  competition   (not 

necessarily  in  gunnery)   increases  until  all  else  is  lost  sight  of  in  the  one 

poss-essing  idea  of  standing  well.     As  our  competition   is  conducted  and 

c^nphasized,  the  desire  to  win  is  inordinately  stimulated  alike  by  the  vanity 

o^    the  officers  and  t!ic  cupidity  of  the  men.  until  in  many  cases  it  becomes 

*^ch  a  passion  that  erstwhile  good  judgmcTit  is  so  warped  that  prudence 

and  discretion  are  thrown  to  the  winds.     Small   wonder  that  competition 

and  accident  have  so  frequently  gone  hand  in  hand.    As  soon  as  the  prac- 

*»«€  is  over  the  artificially  stimulated  interest  collapses  like  a  punctured 

Walloon  and  the  art  of  gunnerj'  languishes  until  the  approach  of  the  next 

ffUnncry  practice. 

I  However,  some  of  the  bad  results  of  too  violent  competition  follow  close 

I       upon  the  heels  of  target  practice.     Insinuations,  jealousies,  disputes,  and 

protests  are   belched    forth  ad   ttauseam The    enlisted   personnel   of 

our  Scr\'icc  is  in  a  constant  slate  of  change,  and  is  replenished  largely 
by  young,  impressionable,  and  untrained  men,  and  to  a  lesser  degree  the 
Mme  is  true  of  the  commissioned  personnel.  These  young  men  receive 
their  most  vivid  impressions  of  the  Service  through  the  competitions  in 
which  they  take  part.  All  stress  is  laid  upon  these  competitions  purely 
as  competition  and  everything  else  is  relegated  to  the  background  of  un- 
I  importance.  Every  appeal  is  made  to  vanity  and  cupidity,  the  twin  foci 
I  of  the  ellipse  of  competition  about  which,  as  centers,  so  many  of  the 
I  evils  of  competition  revolve.  It  is  not  surprising  that  one  who  docs  well 
in  competition  magnifies  his  own  importance  out  of  all  proportion  to  the 
true  case.  He  puffs  himself  up.  much  as  does  the  star  player  upon  some 
minor  college  team,  until  the  very  success  of  the  team  is  held  in  his  hand 
and  subject  to  his  very  caprice.  He  holds  himself  to  be  superior  to  his 
cllows  and  not  subject  to  ordinary  rules  and  regulations.  The  indispensa- 
c  man  should  not  be  tolerated  aboard  ship,  and  a  man,  though  quaHfied 
through  competition,  may  thereby  be  ruined  as  a  military  asset. 
Restrain  and  control  competition.  Make  it  serve  as  a  means  instead 
an  end.  Do  not  sacrifice  anything  important  to  competition.  Keep 
wn  artificiality.  Do  not  attempt  to  grade  all  competitors  with  exactitude. 
a  ship  be  excellent  in  gunnery  or  very  good  in  steam  engineering,  it  is 
ite  enough  that^  she  know  this,  without  attempting  through  some  more 
or  less  artificial  standard  to  express  just  how  excellent  she  is  or  just  where 
she  comes  among  all  those  that  are  very  good.  Allow  all  the  crew  of  an 
excellent  ship  to  wear  some  badge  of  honor,  as  an  "E"  upon  their  sleeves 
a  colored  cap  ribbon,  but  do  not  attempt  to  buy  war  efficiency  with 
liars  and  cents. 

It   is   perfectly   conceivable    that   in   encourapjing"  competition 

alonj^T  certain  lines  at  our  navy  yards,  the  officers  and  foremen 

devote  their  time  to  **  making  good  "  and  sacrifice  con- 


S76 


Navy  Yard  Problems. 


i 


siderations  of  general  efficiency  to  considerations  of  obtaining 
the  award  of  certain  classes  of  work.  At  the  present  time  wc  are 
in  need  of  a  broad,  general  improvement  in  efficiency  rather  than 
improvement  in  the  efficiency  of  some  particular  operation,  and 
our  energies  should  be  directed  toward  an  improvement  in  our 
organization  and  general  methods.  ^M 

The  mistake  is  sometimes  made  of  thinking  that  competition 
has  some  value  other  .than  a  stimulating  effect.  Competition  does 
nothing  more  than  direct  our  energies  toward  some  particular 
matter  which  shows  up  unfavorably  in  comparison  with  the  same 
matter  at  other  yards.  Thus  it  may  develop  that  through  com- 
petitive bids  we  learn  that  yard  No.  t  is  able  to  manufactun 
furniture  cheaper  than  yard  No.  2.  Such  information  mere!; 
suggests  to  yard  No.  2  that  the  manner  of  manufacturing  fumi-" 
ture  requires  attention  but  it  does  not  suggest  in  any  way  the 
manner  in  which  yard  No.  2  can  improve  its  efficiency.  In  order 
to  arrive  at  the  improvements  necessary,  yard  No.  2  must  investi- 
gate thoroughly  the  various  operations  of  manufacturing,  then 
proceed  to  their  improvement.  The  same  result  could  have  been 
obtained  without  competitive  bids,  since  such  are  not  necessary  to 
direct  the  energies  of  those  in  charge  of  navy  yards  tow^ard  the 
improvement  of  conditions ;  for  if  we  have  the  knowledge  or 
belief  that  conditions  are  good  or  bad,  we  can  readily  determine 
for  ourselves  by  a  process  of  investigation  leading  to  improve- 
ment, and  when  conditions  have  been  improved  and  standardize! 
the  use  of  the  time-study  to  get  at  the  efficiency  of  the  men  cai 
be  undertaken. 

The  mistake  is  sometimes  made  of  considering  efficiency  only 
as  a  relative  quantity;  that  is,  the  efficiency  of  one  yard  is  com- 
pared with  that  of  another.     Figures  obtained  in  such  a  manner 
may  he  misleading,  and  it  is  much  more  valuable  to  consideifl 
efficiency  as  an  absolute  quantity,  having  a  maximum  represented 
by  100%.    By  a  study  of  the  operations  it  is  detennined  that  some^ 
losses  at^  due  to  conditions,  some  due  to  methods,  some  due  tafl 
incompetency  ;  all  of  which  lower  our  efficiency.    These  losses  can 
easily  be  assigned  an  absolute  value,  and  their  elimination  in-^ 
creases  our  efficiency  to  that  extent.  H 

Competition  as  applied  to  our  navy  yards  should  consist  in  a 
comparison  of  the  costs  of  various  classes  of  work  at  the  different 
yards,  but  should  not  extend  to  the  awarding  of  contracts  on  the 
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basis  of  competitive  bids.  Such  a  process,  if  carried  to  the  end, 
eliminates  competition  entirely  by  concentrating'  particular  work 
in  one  yard.  This  is  prohibited  by  military  considerations  and 
should  therefore  not  be  encouraged  by  any  system  opposed  to  it. 
The  problem  is  to  make  all  of  our  navy  yards  as  efficient  as  possi- 
ble in  the  classes  of  work  which  they  are  called  upon  to  do.  A  one 
per  cent  improvement  in  the  general  efficiency  represents  a  greater 
absolute  jii^ain  to  the  government  than  a  ten  per  cent  increase  in 
.efficiency  in  some  particular  operation. 

The  above  outlined  policy  should  not  be  considered  as  for- 
idding  the  concentration  of  the  manufacture  of  a  particular 
article  in  one  navy  yard,  provided  you  allot  similar  work  to 
other  yards  in  the  proportion  necessary  to  maintain  their  normal 
working  force  in  that  line.  It  should  be  noted,  however,  that 
as  soon  as  you  confme  any  class  of  work  to  one  navy  yard  you 
no  longer  have  competition,  so  that  the  advocates  of  competitive 
awards  will  quite  naturally  work  themselves  out  of  material  for 
carrying  out  their  policy. 

The  arguments  in  favor  of  a  properly  proportioned  distribu- 
tion apply  more  strongly  to  work  of  a  military  nature  than  to 
work  of  a  non-military  nature.  For  example,  in  the  event  of  an 
emergency  it  may  be  of  no  importance  that  we  have  been  left 
without  an  efficient  sail-loft,  but  it  would  be  of  great  importance  if 
we  were  left  without  an  efficient  and  adequate  shipfitters'  shop, 

ith  shop,  or  machine  shop.  While  the  military  work  in  times 
of  emergency  will  be  mostly  repair  work,  yet  it  must  be  borne  in 
mind  that  a  repair  job,  when  analyzed,  is  for  the  most  part  made 
up  of  standard  manufacturing  operations,  and  it  is  the  manufac- 
turing work  in  quiet  times  which  enables  us  to  tone  up  the  shop 
required  to  do  repair  work  in  an  emergency,  for  upon  the  manu- 
facturing job  we  have  time  to  plan  and  study  and  to  develop 
certain  standard  conditions,  methods  and  outputs,  which  will  ap- 
ply alike  to  the  manufacturing  operations  of  repair  jobs,  increas- 
ing their  efficiency  of  performance,  both  as  regards  cost  and 
expedition.  For  example,  the  training  given  a  layout  gang,  a 
punch-and-shearing  gang,  a  riveting  gang,  the  move-man,  the 
various  functional  foremen  in  a  shipfitter's  shop  in  the  manu- 
facture of  a  tank,  signal  locker,  bread  locker,  or  other  like  article, 
properly  planned  and  routed,  will  effect  surprising  economies  in 
time  and  cost  of  getting  out  the  structural  work  necessary  to 
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repair  damage  to  a  ship  of  a  military  character.     The  training 
given  the  management  and  men  in  handling  one  job  properly  is  h 
felt  in  increased  efficiency  in  the  handling"  of  all  jobs  that  follow.  ( 
It  is  an  improved  tone,  a  broad,  general  increase  in  efficiency  that 
we  are  after. 

(The  arguments  advanced  above  might  be  applied  to  the 
broader,  more  important  and  general  problem  of  the  relative  sire 
and  number  of  our  navy  yards.  While  it  might  be  an  economic 
policy  to  increase  the  size  of  one  navy  yard  at  the  expense  of  the 
others,  by  concentrating  work  there,  yet  it  might  have  a  dis-  fl 
astrous  policy  in  the  stre<«  of  war  should  that  navy  yard  be  taken 
or  destroyed.  It  is  better,  therefore,  to  fix  upon  a  certain  number 
of  navy  yards  necessary  for  military  reasons  and  then  to  try  to 
make  them  as  nearly  equal  as  possible  by  a  proper  proportioning 
of  the  manufacturing  and  repair  work  in  peace  times,  carrying  it 
even  so  far  as  to  distribute  the  ship-building  among  the  different  fl 
yards,  so  far  as  facilities  established  by  military  considerations 
will  permit.  One  large  navy  yard  rushed  with  work  and  three 
small  ones  slack  of  work  is  an  unbalanced  condition  of  affairs,  just  fl 
as  a  fleet  would  be  composed  of  one  big,  powerful,  speedy  ship, 
and  three  smaller,  weaker,  and  slower  ones.) 

In  the  above  paper,  it  is  intended  merely  to  .suggest  that  in  the 
establishing  of  our  navy  yards  and  the  allotment  of  work  to  them, 
their  purpose  and  reason  for  existence  should  be  borne  in  mind, 
and  small  gains  and  economies  should  not  blind  us  to  the  broad,  fl 
general  efficiency  that  should  be  the  first  aim.  The  problem  is 
not  how  and  where  to  get  a  ditty  box  the  cheapest,  but  how  and 
where  to  maintain  our  Beet  the  clicapest.  Anything  which  lowers 
the  general  industrial  efficiency  of  our  navy  yards  is  a  poor  mili* 
tary  policy. 

It  is  no  more  logical  to  award  the  work  to  our  navy  yards  on  the 
competitive  basis  than  to  award  the  allowance  of  ammunition  to 
our  ships  on  the  basis  of  which  made  the  most  hits  at  the  last 
target  practice.  Suppose  we  should  say :  "  The  ship  that  makes 
the  most  hits  this  year  will  do  aU  the  firing  next  year.  The  shop 
that  does  the  cheapest  work  tliis  vcar  will  do  all  the  work  next 
vear." 
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OUR  NATIONAL  FLAG. 

A  SHORT  HISTORY  OF  ITS  DEVELOPMENT 

ITS  LACK  OF  UNIFORMITY  IN  GOVERNMENT  DISPLAYS. 

SENTIMENT  OR  SENTIMENTALITY  IN  ITS  USE. 

By  Captain  W.  F.  Halsey,  U.  S.  Navy. 


Having  for  a  number  of  years  amon^  other  duties  that  of  the  is- 
sue to  vessels  of  the  service  of  Hags  and  jacks  of  standard  dimen- 
sions it  was  found  most  instructive  and  interesting  to  note  the 
changes  and  development  of  the  !lag  from  the  time  when  propor- 
tions were  established  by  the  naval  commissioners  in  i8i8'until  the 
present  date.  Congress  on  returning  to  the  original  thirteen  stripes 
from  the  existing  fifteen  stripes  passed  an  act,  that  was  approved 
April  4,  1818,  which  read  as  follows: 

An  Act  to  Establish  the  Flag  or  the  United  States. 

Sec.  I.  Be  it  enacted  etc.  That  from  and  after  the  fourth  day  of  July 
next,  the  flag  of  the  United  States  he  thirteen  horizontal  stripes,  alternate 
red  and  white;  that  the  union  have  twenty  stars,  white  in  a  blue  Held. 

Sect.  2.  And  be  it  further  enacted,  That  on  the  admission  of  cvcr>*  new 
State  into  the  Union,  one  star  be  added  to  the  union  of  the  flag,  and  that 
5uch>  addition  shall  take  effect  on  the  fourth  of  July  next  succcedinR  such 
adniission. 

While  the  color  and  number  of  the  stripes  were  legalized,  to- 
gether with  the  color  and  number  of  stars  in  the  field,  there  was  no 
law  passed  or  details  given  as  to  arrangement  of  stars,  sizes  of  field, 
or  relative  dimension  of  a  standard  Hag.  Apparently  these  im- 
portant points  were  overlooked,  but  for  the  navy  were  covered  by 
the  following  circular: 

Navy  Commissioners  Office,  May  iR,  1818. 
Sir,— 'The  Navy  Commissioners  have  to  inform  you  that  agreeably  to  the 
Act  of  Congress  on  the  4th  of  April  r8i8,  entitled  ^!h  Act  to  Establish  the 
fiag  of  the  United  States,  our  national  flag  is,  and  from  after  the  Ihe  4th  of 
July  next,  to  be:  '[  hirtccn  horizontal  stripes,  alternate  red,  and  white. 
The  union  to  he  twenty  stars,  white  in  a  blue  field,  one  star  to  he  added 
on  the  admission  into  the  Union  of  every  new  State;  such  addition  to  be 
made  from  and  after  the  4ih  of  July  next,  succeeding  the  date  of  such 
admission. 
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The  size  of  the  flag  imist  be  in  the  proportion  of  fourteen  feet  in  wMlh 
and  twent>'  four  feet  in  length,  the  field  of  the  union  must  be  one  third 
the  IcnRth  of  the  flag,  and  seven  thirteenths  of  its  depth,  so  that  from  the 
top  to  the  bottom  of  the  union  there  will  be  seven  stripes,  and  six  stripes 
from  the  bottom  of  the  union  to  the  bottom  of  the  flag.  The  manner  of 
arranging  the  stars  you  will  perceive  by  the  subjoined  sketch. 

The  upper  and  lower  stripe^^  to  be  red. 

Rcspectfvilly, 
(Signed)    J  no.   Rodgers,   President. 

The  Officer  Commanding,  The  Navy  Yard.  Portsmouth,  N.  H. 

In  the  sketch  to  which  reference  is  made  the  twenty  stars  were 
arranged  in  four  parallel  lines,  five  stars  in  eacli  line,  the  stars 
being  staggered.  On  September  18,  1818,  a  second  circular 
was  issued  changing  the  arrangement  of  the  stars  so  they  ap- 
peared in  four  parallel  lines,  of  five  stars  each,  the  corresponding 
stars  in  each  row  arranged  in  a  vertical  line.  The  latter  arrange- 
ment has  practically  ohtained  in  order  to  have  the  necessary  space. 
With  the  admission  of  new  states,  and  consequent  addition  of  stars, 
it  became  desirable  on  the  score  of  symmetry  to  make  certain 
changes  in  relative  proportions  of  the  flag.  The  first  systematic 
and  dctinite  ofticial  orders  on  this  subject  were  probably  isstied  by 
Mr.  Chandler  as  Secretary  of  the  Navy  in  1882,  and  appear  in  the 
allowance  book  of  articles  under  the  cognizance  of  the  Bureau 
of  Xavigatiun,  which  bureau  was  at  that  lime  charged  with  the 
issue  of  all  flags  to  the  naval  service.  In  this  allowance  book  the 
size  of  the  union  was  increased  from  one-third  to  four-tenths  the 
length  of  the  fly,  and  the  width  (hoist  of  flag)  was  changed  to 
10/19  ^^^  length  of  the  fly.  Eight  standard  sizes  were  adopted, 
numbered  respectively  from  one  to  eight,  number  one  the  largest 
with  a  hoist  of  19  feet,  and  a  fly  of  36  feet,  number  eight  the 
smallest  boat  flag  being  2.37  feet  by  4.5  feet. 

Subsequently  to  this  date  the  manufacture  of  all  flags  was  trans^ 
ferred  to  the  Bureau  of  Equipment,  and  on  September  30.  1891, 
Admiral  George  Dewey,  then  Chief  of  Bureau  of  Equipment. 
directed  further  detailed  standardizing  of  naval  national  flags,  and 
added  an  additional  number  ten  boat  flag,  to  be  attached  to  the  sails 
of  boats  when  maneuvering  or  drilling  under  such  conditions.  To 
preserve  the  identity  of  the  stars  in  the  flags  and  unions  it  was 
necessary  tliat  ihey  should  be  of  moderately  large  dimensions,  and 
with  a  view  to  obtaining  uniformity  in  the  sizes  of  the  stars  and 
their  position  in  the  union  certain  dimensions  were  adopted,  also  a 
method  applicable  to  all  sized  flags  by  means  of  which  the  position 
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of  the  center  of  each  star  could  he  absolutely  obtained.  For  flags 
below  number  five  storm  (hoist  5,14  feet,  fly  9.75  feet)  the  unions 
were  to  contain  only  thirteen  stars.  These  dimensions  and  arrang:c- 
ments  have  continued  in  the  naval  ser\-ice  practically  to  this  date, 
save  only  the  additional  stars  necessitated  by  the  admission  of  new 
states.  For  union  jacks  the  sizes  were  automatically  obtained  from 
given  dimensions  of  the  national  flajjs.  The  jack  formed  one  of  a 
pair  of  colors  and  was  designated  by  number.  That  is  number  one 
jack  was  flown  with  number  one  flag,  or  number  five  jack  with  num- 
ber five  fia^,  and  the  dimensions  of  such  jacks  were  those  of  the 
respective  unions  of  the  fla.e:  with  which  they  were  paired. 

In  recent  years  the  arranp^ement  of  stars  due  to  chanjje  on  ad- 
mission of  new  states  was  referred  to  a  joint  army  and  navy  board. 
This  board  submitted  plans  and  recommendations  which,  upon 
beinpf  approved  by  the  President,  were  issued  to  the  militan,'  scn-- 
ices  by  the  respective  heads  of  these  departments,  in  general  orders. 
Though  such  orders  have  the  force  of  law  for  these  scrinccs  the 
fact  still  remains  the  same  that  there  is  no  law  of  the  land  enacted 
by  Congress  which  makes  mandatory  the  arrangement  of  the  stars. 
or  the  number  of  stripes  below  the  union,  for  the  national  flag  of 
our  country. 

Previous  to  1866  our  flags  had  been  manufactured  generally  from 
English  bunting,  as  no  domestic  texture  had  been  found  capable  of 
resisting  cfficicntlv  the  wind  and  action  of  the  atmosphere.  On 
February  21,  1866.  the  Honorable  B.  F.  Butler,  of  Massachusetts, 
introduced  to  the  Senate  the  agent  of  the  United  States  Bunting 
Company,  of  Lowell.  Massachusetts,  who  presented  to  them  for 
the  use  of  the  Senate  a  flag  manufactured  by  the  company  from 
bunting  of  their  domestic  production.  This  flag  was  twelve  feet 
hoist  by  twent)'-one  feet  fly,  and  is  believed  to  be  the  first  real 
American  flag  ever  raised  over  the  Capitol  of  the  United  States.  A 
test  ordered  by  the  Navy  Department  proved  the  .American  bunt- 
ing to  be  of  the  best  quality  and  fast  in  colors.  Since  this  date  it  is 
required  by  the  military  services  that  all  national  flags  shall  be 
made  of  domestic  hunting,  unless  impossible  lo  obtain  within  the 
United  States  hunting  that  shall  meet  the  required  specifications. 
Though  the  navy  specifications  are  most  severe  as  to  weight,  wool. 
tensile  strength,  number  of  yarns  of  which  woven,  color  tests,  and 
sun  exposure,  no  trouble  has  Iieen  experienced  in  obtaining  the 
desired  fabric  for  the  national  flag.  Flags  for  the  navy  are  manu- 
factured at  the  New  York,  Mare  Island  and  Cavite  navv  vards. 
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strictly  in  accordance  with  specifications  and  drawings,  and  neces- 
sary supplies  of  this  equipment  are  drawn  from  the  yards  by 
vessels  of  the  Atlantic,  Pacific  and*  Asiatic  fleets.  Up-to-date 
methods  of  manufacture  are  followed,  with  star  cutting  machines 
and  motor  driven  sewing  machines,  and  such  manufacture  offers 
employment  for  skilled  employees  of  both  sexes.  Flags  for  the 
army  are  manufactured  at  the  Schuylkill  Arsenal,  Philadelphia, 
where  an  extensive  plant  for  this  purpose  is  maintained. 

While  the  navy  has  found  by  experience  the  necessity  for  nine 
sizes  of  flags,  with  changes  from  the  original  proportions,  the 
army  has  been  for  general  service  use  restricted  to  post,  garrison 
and  storm  flags  (three  sizes  only),  and  in  these  Hags  have  the  uni- 
form length  of  the  union,  one-third  that  of  the  total  fly  of  the  flag, 
but  the  dimensions  for  the  fly  do  not  bear  the  same  relative  propor- 
tions in  any  two  flags.  For  both  services  an  exception  is  made  in 
relative  propctrtions  in  the  flag  carried  by  troops,  as  such  flags 
carried  on  a  pole  by  the  standard  bearer  were  found  by  experience 
to  require  a  shortening  of  the  fly  to  be  handled  properly  by  the 
average  man. 

Since  the  establishment  of  system  and  economy  in  administra- 
tion flags  for  all  government  departments,  except  State,  War  and 
Navy,  are  purchased  by  the  General  Supply  Committee,  which  com- 
mittee as  its  name  indicates  is  charged  with  duty  of  obtaining,  with 
exceptions,  the  general  equipment  and  items  for  government  use. 

The  attention  of  the  Secretary  of  the  Navy  was  called  to  the  fact 
that  there  vvas  no  standard  for  our  national  flag,  that  while  different 
service  would  require  diflferent  sizes,  all  such  sizes  should  conform 
in  relative  proportions.  As  now  existed  the  army  had  three  sizes,  no 
two  of  which  had  the  same  relative  proportions  regarding  hoist  and 
fly,  that  the  navy  had  nine  sizes  of  flags,  all  of  which  bore  the  same 
relative  proportions  in  dimensions,  but  that  the  size  of  the  union  as 
adopted  for  the  navy  diflfered  from  that  existing  for  army  flags. 
Furthermore  it  was  iK)inte<l  out  tliat  for  the  other  departments  of 
the  government,  the  General  Supply  Committee  bad  contracted  for 
or  liad  issued  schedules  inchnling  flags  of  over  fifty  different  sizes, 
in  which  sizes  were  radical  departures  from  proportions  of  either 
military  service. 

The  head  of  the  Navy  Department  referred  for  consideration  to 
each  of  the  other  governmental  <iepartments  the  desirability  of  ap- 
pointing a  representative  to  confer  with  the  other  representatives 
with  a  view  to  reconciling  existing  differences,  and  to  decide  upon 
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and  recommend  a  standard  for  the  national  Jlag  and  union  jack,  to 
which  all  flags  should  conform  in  relative  proportions.  Jt  is  under- 
stood that  the  suggestion  of  Mr.  Mever  was  received  with  uni- 
versal approval  by  the  cabinet  officers,  and  that  a  board  consisting 
of  nine  repre?etiialives  has  met  and  submitted  a  reptirt  on  this 
subject. 

From  all  information  oblainat)le  it  becomes  patent  that  the 
Uniterl  States  Navy  is  the  only  military  service  that  denies  to  its 
personnel  the  honor  of  being  covered  by  the  national  (lap  wlien 
buried.  The  naval  rcgidations  are  mandatory  on  this  subject  and 
state  that  the  coffin  of  any  officer  or  enlisted  man  of  whatever  rank 
shall  be  covered  by  the  union  jack.  In  the  sister  service,  the  army, 
the  cofifins  of  their  personnel,  from  geiit^ral  to  private,  are  covered 
on  occasions  of  military  funerals  by  the  stars  and  stripes.  Why 
the  distinction?  So  far  as  can  be  learned  it  is  due  to  a  misunder- 
standing that  crept  in  early  regulations  and  which  misunderstand- 
ing has  been  perpetuated  in  subsequent  issues  of  the  Blue  Book. 
Tradition  and  records  point  to  the  fact  that  in  the  early  pubHcations 
of  naval  regulations  the  requirements  of  the  English  service  were 
followed ;  requirements  which  generally  were  most  excellent  and 
equally  applicable  to  the  infant  navy  of  our  coimtry.  The  Englrsli 
naval  regulations  indicate  that  at  military  funerals  the  coffin  shall 
be  covered  by  the  union  jack,  and  this  it  is  believed  is  the  source 
from  which  sprung  the  custom  followed  in  our  navy.  But  the 
individual,  officer  or  civilian,  who  originally  copied  from  the  regu- 
lations of  our  cousins  across  the  sea,  failed  to  recognize  the  fact 
thai  the  union  jack  is  the  national  flag  of  England  or  now  the 
national  flag  of  the  British  Empire.  On  pages  5.  17.  and  19,  of  the 
British  Admiralty  publication,  floi^s  of  All  Naiionj,  issuetl  by  the 
Admiralty  as  official  in  1(707,  will  be  found  the  following  state- 
nients:  "  National  or  Union  Flag.  Established  in  1606  by  King 
James  the  i  st.  when  the  union  was  made  of  the  banner  of  St.  George 
of  England,  and  St.  Andrew  of  Scotland,  amended  by  order  of 
the  Queen  in  Council,  on  April  17,  1707,  on  reiK>rl  of  the  Lords 
of  the  Privy  Council.  Tlie  present  Union  Flag  of  England  was 
completed  on  Nov.  5,  1800,  approA^ed  by  the  King,  and  the  cross  of 
St.  Patrick  was  conjoined  to  that  of  the  crosses  of  St.  George  and 
St.  Andrew." 

The  publication  quoted  is  authority  for  the  following  statement: 
**  It  is  believed  that  the  term  Jack  is  derived  from  the  abbreviated 
name  of  the  reigning  Sovereign  King  James  the  ist,  under  whose 
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direction  the  flag  was  constructed,  and  who  signed  his  n! 
Jacques." 

Thus  the  union  jack  of  Old  England  is  the  national  flag.  It  is 
carried  by  the  troops,  fought  under  when  occasion  requires,  is 
hoisted  on  all  forts  and  army  stations  and  hy  all  English  diplomats 
and  consular  authorities,  the  particular  rank  being  noted  by  specific 
badge  placed  thereon  as  required  by  regulations.  The  so-called 
union  jack  of  the  United  States  has  no  legal  existence,  no  statute 
authorizes  its  manufacture  or  describes  its  use  or  details.  It  is  a 
signal  flag  pure  and  simple,  and  through  mistaken  usage  has  ap- 
parently established  the  precedent  for  such  flag,  neither  sentiment 
nor  sentimentality  can  in  any  way  support  the  contention  that  such 
is  a  national  flag. 

The  caskets  containing  the  dead  recovered  from  the  wreck  of  the 
Maine  were  on  the  occasion  of  the  final  obsequies  in  Washington 
covered,  as  the  navy  regulations  require,  by  jacks.  In  Havana 
these  same  caskets  reverently  guarded  and  carried  by  Cubans  w-ere 
covered  with  the  national  flag. 

Within  a  year  in  the  city  of  Washington  have  taken  place  the 
funerals  of  two  naval  veterans,  who  served  under  their  flag  in  two 
wars.  Each  veteran  had  reached  the  grade  of  rear-admiral.  On 
each  occasion  the  Navy  Department  recognizing  the  services 
rendered  by  these  ofl^cers  honored  their  memories  by  ordering  the 
brigade  of  midshipmen  from  Annapolis  to  form  the  right  of  the 
military  escort.  The  casket  of  one  admiral  was  draped,  as  re- 
quired by  regulations,  with  the  union  jack.  The  covering  of  the 
casket  of  the  other  was  the  national  flag  that  had  been  flown  during 
the  naval  engagement  of  Santiago  by  the  vessels  this  ofliccr  had 
commanded  on  that  occasion.  The  one,  a  new  jack,  without  service 
or  association,  the  other  a  national  flag,  beloved  by  both,  shell  torn 
and  powder  smoked,  in  itself  endowed  with  living  attributes  of 
the  life  to  which  both  veterans  had  devoted  their  best  hours,  days 
and  years.  Sentiment,  or  sentimentality;  which  draping  appeals 
most  to  the  world,  which  draping  was  the  one  appropriate  for  the 
historical  dead? 

Custom  of  the  service  is  not  without  its  uses,  but  such  custom 
when  founded  on  mistaken  premises  should  not  exist.  The  national 
flag  is  permitted  to  be  flown  over  the  individual  during  life  time, 
and  oflfers  the  protection  nf  the  well  beloved  countr>' ;  is  it  not  fitting 
that  when  taps  arc  sonndcd  for  a  life  ended  in  the  ser\'ice  that  the 
last  honors  paid  should  be  under  the  national  flag? 
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THE  LE  DUG  BALLISTIC  FORMULAE. 
By  G.  W,  Patterson. 


The  use  of  these  formula,  in  the  form  given  by  Professor  Alger 
in  the  Naval  Institute  Proceedings,  Vol.  ^y,  No.  2,  Whole  No. 
138,  has  been  limited  to  pressure  calculations,  and  to  fixing  charges 
for  low  velocities  when  the  charge  for  a  higher  velocity  in  the  same 
gun  was  known. 

As  stated  by  Alger,  they  failed  entirely  when  used  to  predict  the 
perfonnance  of  a  powder  in  one  gun  from  results  obtained  by  firing 
the  same  powder  in  a  gim  of  different  caliber.  As  it  was  evident 
that  this  failure  was  due  to  the  empirical  values  given  the  con- 
stants in  the  formulae,  it  was  decided  to  determine  these  values 
from  actual  data  on  the  proving  ground. 

Starting  with  the  basic  formulae: 


v=  -~~ 


aS^ 


"{ 


the  values  to  be  determined  are  those  for  a,  the  exponent  x  or 
variation  due  to  chamber  capacity,  and  the  exponent  y  or  variation 
due  to  weight  of  shell. 

Experiment  No.  1.    Detemxinafion  of  o. 

A  series  of  5-inch  40-caliber  guns  was  prepared,  having  the 
same  chamber  capacity,  but  with  different  lengths  of  travel  of 
projectile,  as  shown  on  Plate  k  Provision  was  made  for  insert- 
ing pressure  gauges  at  different  points  along  the  bore.  Using  the 
same  powder  charge,  and  tlie  same  weight  of  shell,  the  results 
shown  on  p.  887  were  obtained. 


/# 


The  Le  Due  Ballistic  FoRMULiE.  887 

Charge 

Gun  No.  127  8.8 

Gun  No.  127  8.8 

Gun  No.  127  8.8 

Gun  No.  77  as 

Gun  No.  77  8.8 

Gun  No.  77  8.8 

Gun  No.  68  8.8 

Gun  No.  68  8.8 

Gun  No.  68  S.S 

Gun  No.  68  8.8 

Gun  No.  72  8.8 

Gun  No.  72  8-8 

Gun  No.  72  8.8 

Gun  No.  72  8.8 

Gun  No.  67  8.8 

Gun  No.  67 8.8 

Gun  No.  67  8.8 

The  results  obtained  in  bore  pressure  gauges  are  plotted  on 
Plate  2.    From  the  basic  formulae  we  find  by  elimination : 

^^       vv'  (u—u) 

A^  (—\^       (z^'m  — vm') 

6820  for  No.  77, 
6816  for  No.  68, 
6834  for  No.  72, 
6733  for  No.  67. 


Muczic  velocity,  i.  s. 

Aiaximum 
sure,  toi 

2204 

2204 
2204 

14.27 
14.67 
1440 

2162 
2162 
2162 

14- 16 

2089 
2089 
2089 
20K9 

15.16 
15.51 
15.09 
1488 

1969 
1964 
1969 
1969 

13.48 

I3-S5 
13-74 
1439 

182 1 
182 1 
182 1 

1416 
14." 
14.2s 

From  the  above  results,  o=. 


As  little  hope  had  been  entertained  of  obtaining  good  results  with 
the  shortest  gun,  the  fourth  result  was  discarded  and  the  average 
value  6823  was  adopted  for  use  in  future  work. 


Experiment  No.  2.    Determination  of  exponent  x,  variation  due 
to  chamber  capacity. 

Using  a  fixed  powder  charge  and  the  same  weight  of  shell, 
rounds  were  fired  in  the  4-inch  40-Mk,  VI  and  4-inch  50-Mk.  VII 
guns  as  follows :  ' 


The  Le  Due  Ballistic  Formul-e. 


Charge.  Ibt. 

4-inch  4i>-Mk.  VI 5,5 

4-inch  40-MW.  VI 5.5 

4-inch  40-Mlc   VI 5.3 

4-inch  50-Mk.  VII   5.5 

4-inch  50-Mk.  VII  5.5 

4-inch  50-Mk.  VII  5.5 


Murzlr  velocity, 
f.  ». 

Maximuni  pre* 
•urc.  tons 

2125 

13-a 

2125 

13-34 

2125 

t3.tS 

1846 
1846 

1S46 

6*7 
7-07 

7^ 

-1 * 1 1 f r • *       * 9     '  rs       n 

Plaic  2.— 5-ixch  40<ai.  CL-r-orr  Ovn  Expeximent.    Dec  8,  1911 


From  the  basic  formuUr  wc  liod 


From  the  above  r&tults,  x=.674  and  the  value  used  for  the  for- 
mula is  J^. 


The  Le  Dl'c  Ballistic  Formul.i*:. 
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Experiment  No.  3.     Determination  of  exponent  y  or  variation 
due  to  weight  of  she!!. 
Shell  of  the  same  tj-pe  but  of  different  weights  were  fired  in  the 
5-inch  50-Mk.  VI-i  gun,  using  a  constant  powder  charge,  with 
results  as  follows : 


Charge. 

Ihs. 

Wi. 

of  sbclls. 

Ib4. 

Mu« 

le  vcloc.,  f.  .1. 

Max. 

.  preaiurc,  tons 

14 

SO 

2437 

9^77 

M 

50 

2437 

9-77 

U 

50 

2437 

9.77 

M 

50 

MS7 

977 

M 

60 

2agi 

10^1 

U 

60 

2201 

ta68 

14 

60 

2291 

1047 

From  the  basic  formula  we  find : 


if)'- 


(a'-t^)z/ 


(a—v)^/ 

From  the  above  results,  ^  =  .646  and  the  value  J^  was  adopted. 
With  the  values  found,  we  have  for  working  formulae: 


Z'  = 


an 


224ojf.4(fr+»)» ; 

in  all  of  which; 

S— weight  of  smokeless  powder  in  pounds. 

^  —  weight  of  projectile  in  pounds. 

A=  density  of  loading. 

5= chamber  capacity  in  cubic  inches. 

0=a  powder  constant. 

z'=  muzzle  velocity  in  f.  s. 

M  =  travel  of  projectile  in  feet. 

^-^  =  cross-section  of  the  bore  in  square  inches. 

,^  — acceleration  of  gravity  in  f.  s. 

8  =  density  of  powder.  In  navy  powder  this  varies 
practically  with  the  quantity  of  total  volatiles 
and  is  shown  graphically  on  Plate  3, 

i^=effectiv,e  pressure  on  base  of  shell  in  tons  per  square 
inch  at  any  point  m  in  travel  o£  shell. 
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The  results  uljtaincd  by  the  bore-pressure  gauges  are  so  erratic 
in  most  cases  that  comparison  is  difficult.  The  results  plotted  arc 
from  the  full  compression  of  the  discs  and  it  can  be  stated  that  this 
is  a  fair  average  of  what  has  always  been  obtained  on  the  proving 
ground.  In  general,  it  appears  that  for  this  type  of  rifling  and 
shell  band  a  factor  of  12  per  cent  above  the  shell  pressure  is  a 
safe  figure  for  calculating  gun  pres.sures. 

When  these  fommlae  are  applied  to  the  performance  of  the 
same  powder  in  different  guns  it  is  found  that  they  show  remark- 
ably close  agreement  l>etween  calculated  and  measured  velocities 
when  the  powder  charge  is  entirely  consumed  in  the  gun.  The 
following  table  shows  such  results,  calculations  having  been  made 
by  the  original  Le  Due  fonnulje  and  by  the  Le  Due  fonnuire  with 
new  constants. 

Velocity  calc.  from  average /I 
Powder  Cufi  Velocity       '       U~^c       '       Le  Due       ' 

Old  ityte  New  Style 

IHL        I      6-inch   50  VI 1 1-2 2660  2689  2664 

IHL        I      6-inch   40   HI 2203  2161  2205 

IHL        I       5-inch   50   V 2685  2724  2678 

LRFD    2    12-inch  Mk.  VII  agoo  2907  2910 

LRFD     2     12-inch   Mk.  VI   2850  2840  2939 

IHPB    12      5-inch  50-Mk.  V  2350  237O  2^5 

IHPB    12      s-inch  4(>-Mk.  Ill 2200  2175  2203 

IHX        I     13-inch  33  No.  34 2000  1965  2007 

IHX        I      7-inch  45-Mk.  I   2700  275-2  2710 

IHX        I       8-inch  45-Mk.   VI    2600  2611  2595 

ISPB      3      4-inch  50  VII   2500  2406  2499 

ISPB      3      3-inch  50  VI 3700  2782  2700 


I 


The  formulae  in  the  present  state  gpvc  as  good  results  as  the 
modified  Sarrau  formula.  In  using  them  the  conditions  of  firing 
must  be  accurately  known  and  the  powder  must  all  be  consumed 
in  the  gun.  If  the  powder  is  not  all  consumed,  a  false  value  of  b 
is  obtained  and  the  pressure  curve  will  not  represent  properly  the 
work  of  the  powder  in  the  gun. 
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PREPARATION  IN  PEACE  AND  SUCCESS  IN  WAR. 

Translated  from  the  Marine  Rundschau 
By  CoMMonoRE  W.  H.  Bkeuler,  U.  S.  Navy. 


Our  professional  literature  abounds  more  and  more  promi- 
nently with  details  of  strategy  and  tactics.  These  are  important 
factors,  but  it  is  possible  to  emphasize  their  importance  too  much. 
Our  successors  must  not  be  taught  that  every  victory  is  due  solely 
to  the  superior  tactics  of  the  victorious  admiral.  In  every  battle — 
especially  where  one  fleet  was  practically  destroyed — the  victo- 
rious commander  took  some  steps  that  must  be  regarded  as  theo- 
retically wrong.  Such  as  Nelson's  perpendicular  attack  upvon  the 
allied  fleet  at  Trafalgar  and  Togo's  evolution  in  the  face  of  hos- 
tile fire. 

As  a  rule  the  English  understood  that  the  object  of  studying 
strategy  and  tactics  was  that,  the  battle  is  the  objective,  or  that 
the  destruction  of  the  enemy  is  the  object  of  every  measure — 
without  confining  themselves  too  closely  to  the  tactical  theories; 
hut  the  Frencli.  though  great  tacticians,  have  not  so  understood  it. 

At  the  naval  school  one  learns  but  little  of  naval  history ;  this 
study  is  first  taken  up  afterwards  in  the  service,  hut  whoever 
undertakes  this  study  must  thoroughly  understand  that  the  foun- 
dation of  all  success  depends  upon  the  internal  efficiency.  Herein 
they  will  be  convinced  of  the  great  primary  importance  of  prep- 
aration for  war.  P'or  example,  before  considering  the  battles 
of  Nelson's  period,  a  comparison  of  the  efficiency  of  the  navies 
will  demonstrate  that  a  period  marked  by  a  Trafalgar  was  bound 
to  come. 

This  article  propo.ses  to  outline  the  development  of  the  Eng- 
lish and  French  navies  at  the  close  of  the  eighteenth  and  begin- 
ning of  the  nineteenth  centuries,  to  show  that  the  final  destruction 
of  the  French  fleet  was  !)ut  the  logical  result  of  the  circumstances. 
Details  of  the  campaigns  and  battles  arc  presumed  to  be  familiar 
to  the  reader. 


894 


Preparation  in  Peace  and  Success  in  War. 


The  French  Navy  at  Close  of  the  Eighteenth  CentcryJ 

The  Bourbons  left  France  with  a  navy  full  of  the  glorious  dccc 
of  a  SufTrcn,  lis  organization  was  the  product  of  the  genius  oi 
Colbert  and  fully  met  all  requirements.  The  French  naval  officers 
were  well  selected  and  efficiently  trained,  the  personnel  of  sea- 
men and  petty  officers  was  then— as  it  is  to-day — excellent  and 
the  navy  fully  justified  the  highest  hopes  of  the  country.  ■ 

The  revolution  had  its  effect  on  both  the  army  and  navy,  the 
older  naval  officers — suspected  aristocrats — were,  howeveri  not 
supporte<l  by  the  revolutionary  government  in  measures  to  en- 
force discipline.  Soldiers  and  sailors  alike  were  blinded  by 
political  partisanship  and  great  changes  were  evolved  by  the 
confusion.  The  anny  revived  in  a  remarkably  short  time  and 
was  fully  rejuvenated.  The  government  gave  the  military 
leaders  full  powers  to  establish  an  iron  discipline  and  tliese  leaders 
understood  how  to  inspire  officers  and  men  with  an  enthusiastic 
zeal  bordering  on  fanaticism  sucli  as  was  signally  lacking  among 
the  hirelings  of  the  opposing  armies.  The  French  army  thus 
had  the  chief  requisite  for  victory.  The  new  generals  of  the 
Republic  and  their  young  soUlicrs  broke  with  the  old  traditional 
tactical  theories  and  success  justified  them  in  doing  so.  The 
allied  coalition  armies  were  defeated  and  the  revolutionary  con- 
tempt for  ancient  traditions  triumphed. 

Likewise  (hey  attempted  to  discard  the  ancient  customs  and 
regulations  of  the  navy,  but  tliat  which  proved  to  be  the  saving' 
genius  of  the  army  was  madness  for  the  navy.  Unlike  the  army, 
the  navy  was  not  thereby  rejuvenated,  but  on  the  contrary  it  waa 
simply  ruined.  Consider  how  much  the  manual  of  arms  and  mili- 
tary parades  contribute  to  discipline  and  yet  may  be  neglected  at 
times,  whereas  sail  drills  and  evolutions  in  seamanship  were  in- 
dis])ens;thlc  am!  proficiency  therein  was  absolutely  necessary  for 
proper  use  of  naval  guns  in  action. 

It  is  incomprclicnsible  how  the  f'rench  could  have  so  misprized 
seamanship,  or  how  they  could  have  consented  to  at>olish  tlie 
:orps  of  naval  gmmcrs  merely  because  they  were  sus|>cctcd  aris- 
tocrats. But  then  it  was  even  contemplated  to  have  the  French 
navy  resort  to  the  old  Roman  galleys  and  the  boarding-bridges. 

The  effect  of  inadequate  supplies  operated  differently  in  tlic 
anny  and  navy.  Bonaparte  led  his  ragged  and  half  famished 
troops  to  Italy  to  victory  upon  victory  and  fed  and  clothed  them 
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in  the  enemy's  counlry.  But  it  was  impossible  for  \"illaret  Joy- 
cuse  to  keep  the  sea  without  provisions,  with  foul  and  leaky  ships 
Avhose  masts  and  rigging  were  rotten  and  whose  sailors  had 
nothing  wherewith  to  protect  themselves  in  the  icy  December 
winds  nor  against  the  seas  and  drenching  rain.  (Expeditions  of 
December,   1799.) 

The  old  navy  regulations  could  not  be  dispensed  with  and  the 
French  navy  thereby  lost  the  efficient  coqis  of  officers,  its  capa- 
ble administration  atul  the  training  of  its  personnel. 

The  gradually  dimini*;hing  naval  officers  of  the  old  French  royal 
navy  were  replaced  by  bad,  inefficient  and  numerically  inadequate 
officers.  It  was  difficult  to  get  any  officers  at  all.  In  1794,  eleven 
years  before  the  battle  of  Trafalgar,  a  French  admiral  went  to 
sea  with  16  captains  of  ships  of  the  line,  of  whom  three  years 
previously,  three  had  been  lieutenants  in  the  Royal  navy  and  the 
others  were  sub-lieutenants,  merchant  ship  captains  and  enlisted 
men.  The  adjniral  himself  had  only  reached  the  rank  of  lieu- 
tenant at  that  time.  What  could  be  expected  of  a  fleet  with  such 
inexperienced  commanders  or  how  could  they  train  a  corps  of  of- 
ficers to  be  efficient? 

The  administration  of  tlie  navy  fell  into  incompetent  hands 
who  had  not  the  slightest  idea  of  the  needs  of  the  navy.  They 
considered  **  dan  "  would  supply  all  deficiencies,  if  not,  the  ad- 
mirals were  traitors.  The  most  responsible  positions  were  given 
to  visionaries  whose  only  qualifications  were  that  they  had  good 
intentions.  After  one  of  such  officers  had  left  the  ministry — 
Jean  Ualbarade — it  was  discovered  that  the  list  of  ships  of  the 
French  navy  was  so  imperfect  that  orders  were  issued  to  fit  out 
this  antl  that  ship  which  had  long  before  been  captured  by  the 
British. 

This  new  inefficient  corps  of  naval  officers  never  realized  their 
condition.  Ignorance  goes  hand-in-hand  with  arrogant  infatua- 
tion. Hoche  wrote  in  1796:  "God  prescr\'e  me  from  the  navy. 
All  kinds  of  insubordination  and  a  cultivated  lack  of  discipline 
prevail  m  this  military  organization.  Combine  ignorance  with 
foolish  vanity  and  you  have  the  picture." 

The  effect  of  such  an  inefficient  corps  of  officers  was  evident. 
Good  men  deserted  and  were  either  not  replaced  at  all  or  were 
substituted  by  unwilling  conscripts.  M.  Najac,  Ordonnaleur  de 
la  marine,  at  Toulon,  wrote  to  the  minister  in  1798:   "L  iusub- 
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ordination  invctcree  des  govs  dc  vter  dans  la  plupart  des  quarficriM 
dc  Voucsl.  leur  aversion  prononcte  pour  la  service,  rcndciit  pres^U 
que  nui  Ics  efforts  des  commissaries  dc  Vinscription  maritime,'*     ■ 

Under  such  circumstances  the  French  navy  carried  on  the  warsi 
of  the  Republic  and  Empire.     It  was  not  surprising  that  they  I 
could  accomplish  nothing  and  that  their  condition  grew  worse. f 
The  French  fleets  were  blockaded  in  port  and  unlearned  the  little 
they  had  acquire^l,  while  the  British  gained  experience  cruising 
at  sea.    Wlienever  they  put  to  sea  and  encountered  bad  weather 
they  returned  to  port  damaged  while  the  leaders  and  even  Na- J 
poleon  himself  believed  that  the  ships  were  protected  and  more" 
efficient  by  staying  in  port  and  that  the  British  would  be  weakened 
and  damaged  by  keeping  the  sea.    Nelson  wrote.  March  13,  1805; 
"  Bonaparte  has  often  made  his  brags,  that  our  fleet  would  be 
worn  out  by  keeping  the  sea,  that  his  was  kept  in  order  and  in- 
creasing by  staying  in  port ;  but  he  now  finds,  I  fancy,  if  Em- 
perors hear  the  truth,  that  his  fleet  suffers  more  in  one  night  than 
ours  in  a  year/' 

Single  English  ships  hovered  around  and  attacked  a  whole 
French  squadron  without  suffering  any  damages  while  the  French 
only  gained  few  minor  successes  accidentally. 

Fortune  in  the  long  nm  favored  the  efficient. 

The  Spanish  Navy  at  the  Close  of  the  Eighteenth 
Century. 

As  the  Spanish  na\-y*  was  allied  with  the  French  after  j] 
its  condition  nuist  also  be  considered.  It  suffices  to  refer  to 
long  series  of  reverses  that  the  Spanish  navy  suffered  after  the 
destruction  of  tlie  Armada,  to  realize  its  inefficiency.  The  only 
good  pan  of  the  Spanish  navy  was  that  which  was  furnished  by 
their  colonies.  As  the  Spaniards  had  previously  been  allied  with 
the  English  the  condition  of  the  Spanish  navy  was  well  known  to 
the  English  officers.  ' 

The  Allied  Fleet  of  Villeneuvi:. 

Hie  destruction  of  the  Franco- Spanish  fleet  was  prepared 
during  the  period  from  after  1793  and  was  finally  accomplished 
at  Trafalgar.  Villencuve's  fleet  comprised  the  nucleus  of  all  that' 
carried  the  French  and  Spanish  flags.  The  fleet  was  developed 
from  the  eleven  ships  of  the  line  at  Toulon,    When  Admiral  Lat- 
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ouchc  Trouvillc,  who  was  Villeneuve's  predecessor,  took  com- 
mand, in  1803,  he  found  it  deficient  in  every  particular.  There 
was  no  idea  of  an>ihing  to  be  done  with  the  fleet.  The  officers 
were  not  even  accustomed  to  sleep  on  board.  (Jurien  ,de  la 
Graviere.) 

The  energetic  and  competent  Latouche  tried  his  best  to  im- 
prove the  navy.  He  began  with  drills  and  short  cruises  and 
slight  skirmishes  with  the  enemy  improved  the  morale.  In  fact 
everything  was  progressing  finely  when  all  ceased  by  his  sudden 
death  August  2,  1804. 

It  is  not  clear  how  Villeneuve  happened  to  be  chosen  to  succeed 
him.  Napoleon  is  said  to  have  remarked  that  he  had  the  best 
hick — he  had  escaped  from  tlic  battle  of  the  Nile.  He  was, 
however,  a  brave  man  and  not  incompetent.  But  the  condition 
of  the  fleet  was  enough  to  make  the  most  efficient  commander 
doubtful.  Villeneuve  soon  broke  down  under  the  task.  The 
inefficiency  of  the  fleet  was  evident  to  him  and  the  correspondence 
of  this  unfortunate  admiral  gives  a  graphic  view  of  its  miserable 
condition.  He  wrote  December  19,  1804:  "Les  conimis  aitx 
vhfres  sont  ordinaimnent  dcs  couquins  qui  cmbarqucni  Ic  moin^ 
possible  ct  que  uialh-curpcnsetnent  la  surueillancc  des  ofhcicrs 
n'echire  pas  assc::."  Again  to  Decres  on  January  19,  1805.  after 
the  first  sortie  under  Vi!lenej:ve  he  wrote:  *'  Our  squadron  looks 
fine  in  the  roads  of  Toulon.  The  crews  are  well  clothed  and 
drill  well,  but  in  had  weather  things  change,  they  are  not  ac- 
customed to  bad  weather."  Bad  weather  had  compelled  the 
squadron  to  return  with  damages  to  port. 

With  this  deficiency  in  seamanship  the  artillery  training  was 
even  worse.  Jurien  de  la  Graviere  claims  that  manv  of  the  gitn 
captains  had  never  fired  a  gun  before  the  battle  of  Trafalgar. 

Many  of  these  deficiencies  would  have  been  remedied  by  strict 
discipline.  Surely  with  strict  gunnery  drills  they  could  liave  ob- 
tained the  same  rapidity  vjf  gim-fire  of  which  the  British  navy 
boasted.  But  at  this  period  the  French  did  not  respect  the  old 
navy  regulations.  A  French  writer  slates  that  instead  of  sharp 
vigilance  and  systematic  service  they  relied  on  exaggerated  self- 
sacrifices  and  heroic  intrepidity.  The  Admiral  should  have  ex- 
erted pressure  upon  his  captains  but  tliese  were  so  deficient  that 
he  did  not  know  where  to  begin. 

When  the  fleet  came  in  to  anchor  at  Ferrol  in  August,  1805, 
the  ships  all  collided  with  each  other.    Villeneuve  then  wrote  of 
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his  captains :  "  I  believed  they  would  all  keep  position  but  none 
of  them  seemed  able  to  act  with  decision." 

With  such  a  personnel  it  is  unnecessary  to  consider  any  de- 
tails concerning  the  materiel  of  the  Heet.  A  bad,  inefficient  per- 
sonnel cannot  accomplish  anything  even  with  the  best  materiel. 

The  prevailing  distress  in  the  French  ports  was  one  great  cause 
for  the  deficiencies  in  the  equipment  and  supplies  of  the  French 
fleet.  \'illeneuve's  letters  are  full  of  complaints.  But  on  the  other 
hand  it  must  be  remembered  that  owing  to  excessive  economy  the 
British  were  not  much  better  provided.  In  the  French  navy 
there  was  no  Troubridge  whose  resources  equaled  the  demands  of 
a  Culloden. 

In  this  condition  Villeneuvc's  fleet  went  to  sea  to  fight.  Vil- 
Icneuve  wrote:  "  The  lack  of  seafaring  experience  of  our  officers 
and  men  and  war  experience  of  our  captains  combined  with  the 
great  deficiencies  in  all  requirements  were  such  that  even  a  slight 
disturbance  at  night  threw  everybody  into  confusion." 

If  the  slightest  accident  at  night  could  cause  the  admiral  such 
anxiety  what  would  not  be  dreaded  on  meeting  the  enemy?  The 
battle  with  Calder,  who  attacked  V'illeneuve's  fleet  of  20  French 
and  Spanish  ships  with  hut  15  British  ships  upon  his  return  from 
the  West  Indies,  July  22.  1805.  and  captured  2  Spanish  ships  of 
the  line,  gave  him  a  foretaste  of  what  to  expect.  Villeneuve 
wrote  after  this  engagement  '*....  we  have  bad  masts,  bad  sails, 
had  rigging,  bad  oflficers  and  bad  seamen.  Sickness  pre\'ails 
among  the  crews.  The  enemy  is  aware  of  this  and  ventures  to 
attack  with  very  inferior  forces.  Our  captains  have  had  so  little 
war  experience  and  are  so  unaccustomed  to  maneuvers  that  they 
only  know  to  follow  the  leader  and  thus  we  are  ridiculed  by  all 
Europe."  Several  hundred  invalids  were  landed  at  Vigo  from 
Villeneuve's  fleet  upon  his  return  from  the  West  Indies. 

At  Trafalgar  V'illeneuve's  fleet  of  18  ships  of  the  line  was  re- 
inforced by  15  Spanish  ships  under  the  command  cf  Admiral 
Gravina. 

In  1795,  when  Spain  decided  to  ally  with  France,  Spain  agreed 
in  the  treat)'  to  provide  14  ships  of  the  line  and  Nelson  wrote:  "  I 
assume  it  to  be  certain  that  these  ships  will  not  be  manned,  for 
otherwise  that  would  be  the  best  way  to  get  rid  of  them."  Vil- 
leneuve's letters  show  that  he  entertained  the  same  opinion.  The 
ships  material  was  in  some  respects  very  good — though  much  neg- 
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Iccted.  The  worst  complaints  were  in  regard  to  the  personnel. 
The  Spanish  crews  were  designated  as  a''  racaUlc  cpouvantable" 
by  General  Beumonville  to  i:)€cres  or  as  '*  f^ens  sans  feu  ni  iicn  " 
by  Jnrien  de  la  Graviere.  Villeneuve  said:  "It  is  sad  to  see 
such  ]»andsome  and  powerful  ships  manned  by  herdsmen  and 
beggar  monks."  A  Spanish  officer,  who  fought  in  the  battle  of 
Trafalgar,  described  the  inefficiency  of  the  crews  with  ail  kinds 
of  expressions  and  tlie  avowal  that  they  were  incapable  of  any- 
thing except  to  compromise  the  fleet  (Kscano)-  It  must  be  con- 
fessed that  these  crews  should  Iiavc  had  a  better  military  training 
and  should  have  been  drilled  more.  It  was  evident  tliat  in  all 
maneuvers  they  were  very  slow  and  tliey  were  unable  to  make 
even  the  slightest  repairs  to  the  rigging. 

Every  naval  officer  will  clearly  understand  the  anxiety  and 
worry  of  the  commander-in-chief  over  the  Spanish  squadron  dur- 
ing the  cruise.  Villeneuve  wrote  to  Decres:  "La  division  cspag- 
twic  ct  r Atlas  me  faisai^tit  arriver  tons  les  matins  dc  quatre  Uencs 
quoiquc  la  pliipart  dcs  vaisseatix  fussent  la  nuit  sofis  voiles." 

A  part  of  the  Spanish  division  joined  the  fleet  just  before  the 
battle  of  Trafalgar.  And  as  but  little  could  be  expected  from 
the  Spanish  ships  that  had  accompanied  Villeneuve  on  the  cruise 
to  the  West  Indies  and  return,  there  was  absolutely  no  de- 
pendence to  be  placed  on  the  new  ships.  In  a  council  of  war 
before  the  battle  it  was  established  that  "  que  plusicrs  de  ces 
vaisseaux  n'orvaient  pu  encore  exercer  leurmonde  a  la  mer,  ef 
que  Irs  vaisseaux  d  trois  pouts,  la  Santa  Ana,  Ic  Ra\o,  Ic  San 
yusto,  armcs  avec  precipitation  ete  peine  sortis  dc  I'arsenal,  pou- 
t'oiait  t  h  risque  appareiiler  oi'CC  Vannte,  metis  qu'its  n'etaient 
point  en  etat  dc  rcndre  les  sen*ices  militaxres  dottt  Us  scraient 
susccptihies.  quand  Us  scraient  compleicmcnt  organises/' 

There  is  still  another  feature  that  diminished  the  value  of  the 
Spanish  allies.  The  French  fought  for  their  country,  while  the 
Spanish  fought  for  the  French.  They  had  but  little  interest  in 
the  cause.  April  6,  1805  Admiral  Salcedo  refused  to  leave 
Carthegena  with  his  six  ships  of  the  line  to  join  Villeneuve. 
Under  such  circumstance  everybody  was  inclined  to  ascribe  all 
errors  and  accidents  to  their  allies.  The  fact  is  reported  that 
Admiral  Gravina  was  the  only  Spanish  naval  officer  who  willingly 
supported  \'iileneuve.  The  engagement  with  Calder  furnishes 
a  good  example.  The  Spaniards  blamed  the  French  for  the  loss 
of  the  two  ships  captured  by  Calder  and  claimed  that  the  French 
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had  left  these  two  Spanish  ships  in  the  lurch  while  the  French 
held  the  Spaniards  responsible  for  iheir  loss.     The  controversy 
was  so  bitter  that  the  intendant  of  the  marine  and  artillery  com-« 
mandant  at  Cadiz  refused  to  furnish  the  French  with  any  provis- 
ions or  ammunition  without  cash  payment.     The  difficulty  was 
only  overcome  throug-Ji  diplomacy.    On  July  21,  1805,  Villeneuvefl 
wrote,  even  hefore  the  first  engagement:  "  Would  to  God  that  the 
Spanish  ships  had  not  joined  this  fleet.     These  ships  can  only  _ 
compromise  us  all."  H 

In  the  foregoing  attempt  to  explain  the  condition  of  Villcncnve's 
alHed  French  and  Spanish  fleet  and  the  causes  that  produced  that 
condition  exception  will  be  claimed.  It  may  be  said  tliat  certain 
bad  features  have  been  deliberately  selected  and  emphasized 
to  show  the  inefficiency  of  the  allied  fleet.  But  no  one  can  deny 
that  with  all  these  defects  there  were  some  good  features  in  that 
fleet.  At  Trafalgar  both  the  French  and  Spanish  fought  like 
lions.  There  was  no  Nebogaloff  in  that  fleet.  They  did  the  best 
of  which  they  were  capable.  But  this  lack  of  ability  is  the  main 
point.  The  inferiority  of  the  alhed  fleet  was  due  to  the  lack  of 
ability  in  the  personnel  that  could  not  be  replaced  by  any  degree 
of  zeal  or  bravery.  It  must  be  conceded  that  the  average  man  in 
each  fleet  was  equally  brave  and  fought  with  equal  courage 
since  the  average  man  is  not  a  coward.  There  are.  indeed,  cer- 
tain national  virtues  and  vices  that  have  a  tendency  to  make  a 
people  apt  to  qualify  as  seamen  hut  skill  is  the  great  requisite  for 
efficiency  in  sea  battle.  The  lack  of  skill  in  the  personnel  o£ 
Villcneuve's  fleet  was  so  great  that  nothing  could  be  expected 
from  it.  Here  and  there  individuals  did  prove  efficient  but  the 
average  decides,  and  the  average  skill  in  Villeneuve's  fleet  was  so 
inferior  that  the  greatest  strategical  genius  and  cleverest  tactics 
were  unavailing,  It  is  not  surprising  that  such  a  debauched  fleet 
should  have  earned  defeat,  the  wonder  is  that  they  were  not 
sooner  destroyed.  Why  was  it  necessary  for  a  Nelson  to  appear  ? 
This  can  be  answered  by  considering  the  condition  of  the  Britis 
navy  at  this  period. 


The  British  Navy  at  the  Beginning  of  the  Nineteenth 

Century. 

While  Mahan,  in  "  The  hiHuenee  of  Sea  Power  upon  History/' 
describes  the  condition  of  tlie  French  navy  after  1793  more  fully 
than  possible  in  this  brief  sketch,  he  gives  very  few  details  aboutj 
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nie  British  navy.  He  briefly  mentions  deficiencies  without  laying 
sufficient  stress  upon  the  importance  of  these  deficiencies  and 
their  effect  upon  the  results. 

The  requirement  to  be  always  prepared  for  war,  even  when 
there  was  no  urgent  necessity  apparent,  is  a  much  more  recent 
policy  of  England.  At  all  ex'cnts  ihey  had  not  reached  this  stand- 
ard in  1793  any  more  than  in  the  war  of  American  Independence, 
in  1773,  nor  in  the  American  war  of  1812.  Preparedness  for  war 
requires  that  a  strong  ileet  shall  be  kept  constantly  in  commission. 
The  strong  plutocratic  element  in  the  British  parliament  found 
it  difficult  to  provide  the  necessary  appropriations  for  the  navy, 
and  the  few  ships  that  were  kept  in  commission  were  so  inade- 
quately provided  that  subsequently  they  were  obliged  to  expend 
twice  as  much  in  war. 

The  naval  administration  was  corrupt.  In  1801  Sir  John  Jervis 
designated  the  civil  branch  of  the  navy  as  an  "Augean  Stable." 
Corruption  and  neglect  prevailed  among  the  contractors  and 
prize  agents.  Marryat's  novels,  though  works  of  fiction,  give  a 
clear  idea  of  the  almost  inconceivable  corruption  that  prevailed 
in  many  British  ships.  The  worst  feature  was  that  of  the  per- 
sonnel. The  sailor  led  a  dog's  life  on  board  ship.  With  the 
greatest  care  it  was  difficult  to  get  bare  necessities  and  when, 
as  frequently  happened,  the  captains  neglected  their  duty  the 
con<iitions  were  unhearablc.  Brutality  prevailed  instead  of  strict 
discipline  and  immorality  instead  of  virtuous  examples.  Very 
few  volunteers  would  risk  service  in  the  British  navy  with  brutal 
captains.  They  were  obliged  to  resort  to  the  press  gang  and  men 
were  given  a  choice  to  serve  in  the  navy  or  go  to  prison.  The 
character  of  a  rabble  recruited  by  such  means  can  be  imagined. 
In  1796  CollingAvood  wrote:  "I  have  on  board  a  motley  crew 
from  all  countries:  Germans,  Austrians,  Poles.  Croatians  and 
Hungarians."  But  certainly  even  such  a  personnel  could  be  trained 
under  proper  leadership  to  accomplish  something  hut  the  proper 
leadership  was  not  always  available,  and,  therefore,  they  had  the 
great  mutiny  of  1797,  when  a  sailor  leader  of  the  mutineers 
commanded  the  Thames  and  paralyzed  the  commerce  of  London. 
This  experience  was  the  fault  of  the  had  element  in  the  corps  of 
officers.  In  their  efforts  to  economize  much  had  been  overlooked. 
^^  These  conditions  clearly  explain  why  the  British  navy  in  the 
^B     wars  witli  the  republic  were  not  as  successful  as  might  have  been 


902 


F'heparation  in  Pe.\ce  anu  Success  in  War. 


bad  interior  economy.  The  inferior  officers  will  only  re\-eal  their 
inferiority  in  battle.  On  the  glorious  first  of  June  many  of  the 
British  captains  were  notoriously  incompetent. 

But  there  is  no  doubt  that  the  nucleus  of  the  British  naval  of- 
ficers was  efficient.  This  nucleus  fully  recognized  their  own  de- 
ficiencies and  labored  to  correct  them.  The  wars  displaced  the 
inferior  officers  and  produced  good  men  from  before  the  mast, 
among  whom  we  find  Admiral  Jervis.  Jer\'is  was  not  the  only 
rcorganizer  but  he  was  the  best  and  most  successful.  His  work 
is  mentioned  as  an  example  how  to  build  up  and  develop  an 
efficient  navy,  especially  since  the  officers  and  men  trained  by 
Jervis  formed  the  nucleus  of  the  victorious  fleet  at  Trafalgar. 

Sir  John  Jervis  relieved  Hyde  Parker  in  command  of  the 
Mediterranean  fleet  November  30,  1795.  He  had  previously 
distinguished  himself  in  battle  but  was  better  known  for  the 
manner  in  which  he  commanded  his  ship,  for  his  iron  discipline 
and  thorough  efficiency  on  board  his  ship. 

Upon  taking  command  of  the  squadron  he  introduced  his  sys- 
tem on  board  the  ships  of  the  fleet.  He  began  by  thoroughness 
in  small  details  as  with  the  nmch  neglected  uniform  regulations. 
We  now  know  how  he  beguiled  the  long  uneventful  period  before 
the  battle  of  St.  Vincent.  Jervis  began  his  work  by  strong  pres- 
sure upon  his  captains.  He  placed  an  entire  staff  under  arrest 
whenever  he  had  any  occasion  to  be  dissatisfied.  He  required 
his  captains  to  exercise  as  much  care  for  the  welfare  of  their 
crews  as  he  had  done  when  he  was  a  captain.  In  case  of  any 
lack  of  discipline  the  captain  would  not  be  permitted  to  sleep 
ashore.  \Vc  recall  that  when  Latouche  Trouville  took  com- 
mand of  the  French  fleet  at  Toulon  none  of  the  officers  were 
accustomed  to  sleep  on  board.  The  discipline  of  the  officers  in- 
sured the  discipline  of  the  men. 

Jervis  himself  personnally  developed  this  discipline  by  re- 
quiring the  most  painstaking  and  thorough  clothing  inspections 
indicating  that  nothing  was  beneath  his  notice.  He  rewarded 
personal  service,  the  family  claims  of  tlwse  who  had  lost  a  father 
or  brother  in  the  service,  and  the  very  friendlessness  of  a  dutiful 
man  received  his  best  patronage. 

A  crew  that  is  being  trained  to  the  highest  proficiency  will  be 
properly  handled  and  they  must  learn  something.  Jervis  found 
much  to  do.     He  it  was  who  introduced  ventilated  hospitals  on 
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the  ^un  deck.  Also  the  regfvilar  routine  of  airing  hcdfling  that 
he  required  should  he  entered  in  the  ship's  lo^.  The  beneficent 
effect  of  these  measures  is  illustrated  by  a  comparison  of  the 
health  of  the  British  with  that  of  the  French  crews. 

In  caring  for  his  men  he  kept  thcni  busy.  His  hobby  was  the 
exercise  of  great  guns  and  practical  seamanship.  He  designated 
e\'cn'thing  else  as  "  frippery  and  gimcrack."  He  rer|uired  daily 
gim  drills.  Consequently  on  the  best  British  ships:  Foudroyattt, 
Dreadnought,  etc.,  they  fired  one  shot  per  gun  per  minute,  while 
the  French  could  only  fire  one  shot  per  gun  once  every  three 
minutes. 

Jervis  is  described  as  a  pedant.  It  is  said  that  he  always  re- 
quired every  officer  and  man  to  salute  him  with  raised  hat  and 
always  to  appear  at  flag  parade  in  full  uniform.  lUit  arc  not 
military  forms  the  greatest  aids  for  discipline?  And  was  not  the 
British  admiral  right  in  disciplining  tlie  British  navy  through  little 
details?  All  these  apparent  trilles  Iiad  an  ennobling  elTect  when 
used  for  such  an  objective  rather  than  merely  to  gratify  the  per- 
sonal vanity  of  an  individual. 

Jervis  succeeded.  He  was  rewarded  by  the  honors  that  Nelson 
received  through  this  Mediterranean  tleet-,  since  Nelson  recognized 
his  work.  The  majority  of  the  captains  nmst  have  felt  as  Nelson 
did.  otherwise  they  would  not  have  formed  such  a  band  of 
brothers. 

The  work  of  a  preparer  is  not  agreeable  and  he  is  subject  to 
shaqj  criticism.  St.  \'incent*s  method  of  training  were  not  Eng- 
lish and  even  Mahan  fails  to  give  the  old  iron  lord  full  credit 
for  his  work.  The  acute  opposition  he  stirred  up  deceived  the  ear 
of  his  contemporaries  and  it  was  left  for  the  future  to  properly 
estimate  its  value.  Jervis  was  like  Friedrich  Wilhelm  the  First 
whose  great  work  of  preparation  in  peace  has  only  recently  been 
recognized  as  having  made  the  great  deeds  of  Frederick  the  Great 
possible.  Genius  requires  the  work  of  the  ordinary  man  and  spurs 
him  on  to  faithfully  perform  his  simple  task  with  average  ability 
without  other  consideration. 

After  the  battle  of  the  Kile,  Nelson  wrote  to  St.  Vincent:  "  We 
owe  you  the  victory  at  Aboukir."  This  was  not  a  mere  compli- 
ment but  a  recognition  of  the  truth  that  docs  not  belittle  but  en- 
hances Nelson's  genius.  In  the  last  analysis  the  British  owe  their 
victories  at  Aboukir  and  Trafalgar  to  the  superior  ability  and  this 
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superior  ability  was  due  to  their  organization  that  Admiral  Jcrvh 
had  introduced. 

Before  this  reorganization  had  been  introduced  the  results  of 
the  battles  could  only  be  meagre  notwithstanding  the  inferiority^ 
of  tlie  French   fleets.     Compare  Lord   Howe's   fleet  on  June   l.  H 
1794,   with   that  of  Jervis*  at   St.   Vincent,   in    1797.     On   the 
former  neither  signals  nor  maneuvers  functioned  as  they  should 
and  the  conduct  of  some  of  the  captains  was  questionable — such 
as  that  of  the  leading  ship  Ccaser.    In  the  latter,  signals  were  not  ■ 
necessary  because  the  leader  knew  the  admiral's  plans  and  the 
modest  commander  only  had  the   highest  praise  for  the  closed 
formation  that  had  been  matntaine<l  during  the  previous  night.  ■ 
On  June  i  a  better  trained  fleet  than  that  of  Lord  Howe  would 
have  destroyed  the  numerically  equal  French  fleet  that  was  in 
no  respect  one   w*hit  better   than   the  allied   fleet   at   Trafalgar.  H 
Jervis  attacked  27  French  and  Spanish  ships  with  but  15  British 
ships  at  St.  Vincent,  but  the  political  situation  operated  to  prevent 
Jervis  from  using  all  his  forces  ^o  make  that  victory  more  de- 
cisive. 

But,  besides,  it  was  necessary  for  the  British  to  have  time  in 
which  to  learn  of  the  inferiority  of  the  French  fleet.  The  un- 
certainty of  what  the  enemy  might  be  able  to  do  is  often  liable  to 
cripple  the  decisions  of  a  commander,  A  Nelson  could  naturally 
perceive  this  inferiority  quid 
ception  encouraged  him  to  operat< 

Trafalgar.  Nelson  despised  the  enemy  and  relied  upon  his 
superior  efficiency  and  the  results  justified  him.  The  message 
Nelson  sent  to  St.  Vincent  after  the  battle  of  the  Nile  proves  that 
he  recognized  the  true  cause  of  the  superior  efticiency  of  the 
British  fleet. 

Nelson's  Fleet. 

Nelson  depended  upon  the  work  of  his  predecessor  though  he 
was  far  inferior  in  genius.  It  is  difficult  for  many  to  recognize 
this  fact  but  '*  the  appearance  of  a  prodigy  like  Nelson  is  not  an 
isolated  event,  independent  of  antecedents.  It  is  the  result  of  a 
happy  meeting  of  genius  and  opportunity.  The  hour  has  come 
and  the  man.  Other  men  labored  and  the  hero  enters  into  their 
labors.'' 

It  was  natural  that  officers  and  men  almost  deified  Nelson  while 
they  despised  Jervis.    The  pressure  of  the  superiors  was  not  as 
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leavA'  with  the  former  as  with  the  latter.  They  did  not  need  it 
because  the  new  order  that  had  been  prepared  by  Jervis  was  in 
full  operation.  Thus  Nelson  could  take  another  step  in  training 
his  officers.  He  taupjht  his  captains  to  think  as  he  did  and  suc- 
ceeded so  well  that  at  Aboukir  every  captain  distinguished  him- 
self, something  which  had  never  been  known  before  that  battle 
of  the  Xile.  It  is  interesting  to  note  that  Nelson  did  not  oppose 
St.  Vincent's  ideas  and  was  not  a  stranger  to  his  system.  He 
was  not  one  who  merely  impetuously  fell  upon  his  foe  as  many 
superficial  reaflers  claim.  He  who  thoroughly  studies  the  char- 
acter of  the  great  admiral  will  perceive  that  lie  thoroughly  went 
into  every  detail  of  internal  management  and  discipline  as  he  had 
l>een  taught  by  Jervis. 

Nelson's  painstaking,  accurate  personal  observations  of  the 
barometer  and  his  precautionary  orders  for  stormy  weather 
elicited  the  astonishment  of  a  French  writer  .  ,  ,  ,  "  le  bottillant 
amiraJ  menaj^eai!  scs  rerj^ues  ct  scs  voiles  dans  Ics  circonstanccs 
ordinaircs  plus  soigncuscment,  que  son  I'aisscan  on  son  cscadrc 
dans  Irs  occasions  decistves."  But  as  stated  it  was  not  so  in  the 
French  fleet.  Perfection  in  internal  management  and  discipline 
cannot  be  obtained  without  a  certain  amount  of  pedantic  thorough- 
ness. But  it  was  exactly  the  perfection  of  internal  management 
of  the  British  ships  that  justified  Nelson  in  decisive  moments  to 
be  bold  and  impetuous. 

We  find  that  Nelson  followed  in  Jer\'is'  footsteps.  Mahan 
states  that  Howe,  "  the  sailor's  friend,"  did  not  provide  for  his 
people  any  better  than  Jervis  did.  Nelson  did  likewise.  Nelson 
even  justified  the  claims  of  tlie  mutineers  of  1797. 

Nelson  concerned  liimself  personally  in  regard  to  the  subsist- 
ence of  his  crews.  The  grand  admiral  did  not  think  it  beneath  him 
to  investigate  the  tests  to  which  dried  prunes  and  fresh  and  salted 
fish  were  subjected  before  being  issued  to  the  men. 

We  recall  the  words  of  Frederick  the  Great :  "  A  soldier  fights 
as  he  is  fed."  The  private  man  must  be  conscious  that  his  supe- 
rior oflScers  are  concerned  about  his  welfare.  W'ork  for  the  men 
must  accompany  working  with  men.  Without  both  neither  French 
— "  elan'' — nor  British  tenacity  will  avail. 

The  foregoing  suffices  to  illustrate  the  condition  of  Nelson's 
fleet.  Indeed,  nothing  was  perfect  and  the  British  made  many 
mistakes,  but  the  average  was  capable  and  they  knew  their  own 
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efficiency  as  well  as  the  incapability  of  the  enemy.  These  con- 
ditions made  them  energetic  and  inspired  them  with  a  determina- 
tion to  win  so  that  every  British  captain,  officer  and  man  was  most 
anxious  to  "  board  the  enemy/'    The  fruit  of  Trafalgar  was  ripe. 

It  is  only  when  the  underlying  reasons  are  clearly  explained  that 
we  can  understand  why  the  destruction  of  the  allied  French  and 
Spanish  sea  power  was  bound  to  come.  On  the  one  hand  we  have 
superior  leadership  and  a  far  greater  efficiency  in  the  fleet  while 
on  the  other  hand  an  inferior  leadership  with  a  complete  lack  of 
efficiency. 

History  shows  that  occasionally  a  brilliant  leader  may  ac- 
complish something  with  a  defective  personnel  but  it  is  only 
temporary  and  will  not  last.  Whereas,  thorough  training  is 
much  more  likely  to  repair  the  errors  of  a  leader;  besides  the 
navy  which  is  efficient  is  much  more  likely  to  produce  the  man 
for  the  hour. 

The  foundations  for  success  in  war  must  be  laid  in  daily  service 
at  sea  in  peace.  The  young  officers  serving  at  sea  should  be 
impressed  with  the  importance  of  these  facts.  It  is  often  diffi- 
cult to  appreciate  the  value  of  the  endless  drudgery  of  the  daily 
routine. 

There  are  many  embryo  Nelsons  who  even  as  young  lieutenants 
are  much  more  concerned  with  strategical  studies  than  in  cloth- 
ing inspections  but  this  does  no  harm.  This  article  is  not  intended 
to  depreciate  those  studies  because  there  is  much  in  common  in 
the  tactics  of  the  old  sailing  ships  with  modern  tactics.  We 
can,  however,  emphasize  the  fact  that  our  work  in  the  navy  to-day 
is  very  similar  to  that  peace  preparation  for  war  of  the  old  times 
and  which  laid  the  foundation  for  success  in  the  wars.  The  ideal 
joy  in  the  service  is  emphasized  for  the  young  officers  when  they 
clearly  realize  its  importance  from  their  historical  studies. 

(Signed)  Gercke. 
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o  the  average  naval  officer  the  subject  of  naval  a[>i)ropriations 
docs  not  strongly  appeal.  He  dreads  the  array  of  figures,  the 
strange  technicalities  of  bookkeeping',  the  numberless  presenta- 
tions of  a  single  item,  the  apparent  confusion  of  debits  with 
credits;  yet,  even  to  him,  I  believe  there  would  come  an  hour  or 
two  of  interest  in  dry  statistics,  if  he  were  to  have  the  opportunity 
to  examine  the  British  estimates  of  naval  appropriations  for  the 
year  1912-13,  and  would  proceed  to  compare  them  with  his  own. 
In  the  first  place  it  will  interest  him  to  find  himself  studying 
the  appropriations  of  a  foreign  country  in  a  language  which  makes 
him  feel  as  if  the  subject-matter  in  hand  were  intended  to  be 
written  for  his  own  country.  At  once  the  method  of  handling 
the  subject  is  brought  witliin  his  easy  comprehension,  and  his 
attention  is  aroused  by  the  way  a  foreigner  treats  a  matter  which 
is  of  vital  importance  to  him.  He  cannot  fail  to  begin  thinking, 
comparing  and  analyzing.  With  a  navy  about  two  and  half  times 
the  size  of  our  own  and  with  an  annual  expenditure  about  7Si 
greater;  with  an  experience  that  is  larger  and  longer  t[ian  our 
own.  and  with  a  conservatism  that  is  averse  to  mere  experiment, 
he  will  feel  that  he  cannot  afford  to  condemn,  without  examina- 
tion, the  methods  employed  by  tlie  English  in  appropriating  money 
for  running  so  colossal  an  establishment  as  their  navy.  First  of 
all  he  will  be  enlightened  by  ascertaining  tliat  the  estimated  grand 
total  of  naval  expenditure  for  the  fiscal  year  in  Great  Britain 
amounts  in  round  numbers  to  $225,000,000,  and  in  the  United 
States  to  about  $125,000,000,  or  $100,000,000  less  than  in  Great 
Britain.  These  big  numbers  are  impressive  and  We  naturally 
proceed  to  inquire  into  their  components,  that  is,  to  find  out  how 
many  divisions  of  expenditure  arc  included  in  the  acts  of  legis- 
lation which  authorize  such  huge  appropriations.     The  English 
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method  of  legislation  for  an  appropriation  is  simple  in  the  ex- 
treme. Only  fifteen  headings  dispose  of  it  all.  Fifteen  grand  di- 
visions of  naval  expenditure,  and  no  more,  are  all  that  are  voted 
by  the  British  Parliament  annually.  Here  they  are  for  the  current 
fiscal  year : 

II.  Effective  Services,  191 2- 13. 

1.  Wages,  etc.,  of  officers,  seamen  and  boys,  coast  guard  and 

royal  marines   ^7301,500 

2.  Victualling  and  clothing  for  the  navy 3»3S9»437 

3.  Medical  establishments  and  services 289,965 

4.  Martial   law    3.600 

5.  Educational  services 218,885 

6.  Scientific  services   103,789 

7.  Royal  Naval  Reserves 436432 

8.  Shipbuilding,  repairs,  maintenance,  etc. 

Section  I.  Personnel  3,515^00 

Section  II.  Material    5457»ioo 

Section  III.  Contract  work   13,230^600 

9.  Naval  armaments  4,064,700 

10.  Works,  buildings,  and  repairs  at  home  and  abroad 3,547,000 

11.  Miscellaneous  effective  services  545^86 

12.  Admiralty  office    437.350 

Total  Effective  Services  43>oi  1,544 

III.  Non-Effective  Services. 

13.  Half  pay  and  retired  pay 977^12 

14.  Naval  and  marine  pensions,  gratuities,  etc 1,547,126 

15.  Civil  superannuation,  compensation  allowances,  and  gratuities  413410 

Total  Non-Effective   Services 2,937,748 

Grand  Total £45,949,292 


Now  let  US  look  at  our  own  list  of  estimated  appropriations  for 
the  same  period  as  shown  in  the  honorable  secretary's  report  last 
December.  I  would  like  to  insert  all  these  estimated  appropria- 
tions in  this  article,  but  to  do  so  would  make  the  article  appear 
like  a  side-note  to  the  estimates.  It  takes  about  twenty  pages  of 
the  secretary's  report  to  enumerate  them.  Xo  loss  than  two 
hundred  and  forty-odd  items,  or  separate  appropriations — all  to 
be  embodied  in  the  law — are  requested  for  the  fiscal  year.  Not 
everything  imaginable  for  navy  purposes  is  estimated  for,  but  a 
pretty  fair  start  in  that  direction  is  made.     For  instance,  under 
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the  Bureau  of  Navigation  we  find  separate  and  individual  appro- 
priations requested  for  the  following  purposes: 

Transportation. 

Recruiting. 

Contingent. 

Gunnery  exercises. 

Steaming  exercises. 

Experiments  in  aviation. 

Outfits  on  first  enlistment. 

Maintenance  of  naval  auxiliaries. 

Naval  training  station,  Colorado. 

Naval  training  station,  Rhode  Island. 

Naval  training  station,  Great  Lakes. 

Naval  War  College,  Rhode  Island — maintenance. 

Services  of  a  lecturer  on  International  Law. 

Services  of  civilian  lecturers. 

Care  and  preservation  of  library,  etc. 

These  are  a  few  of  the  240-odd  estimated  appropriations  to  be 
legislated  for.  There  are  separate  and  distinct  appropriations 
ranging  from  the  sum  of  $100  for  traveling  expenses  for  collec- 
tion of  records,  up  to  very  large  sums.  Continuing  our  com- 
parison and  selecting  one  of  the  most  striking  differences  in  the 
two  papers  before  us,  we  find  that  our  IBritish  friends  appropriate 
funds  for  "  Works,  buildings  and  repairs  at  home  and  abroad  " 
under  one  single  heading,  whereas  we  cannot  accomplish  the  same 
end  without  employing  less  than  one  hundred  and  fifteen  sepa- 
rate appropriations  under  the  general  subject  of  "  Public  works." 
One  to  one  hundred  and  fifteen!  How  do  they  do  it?  Why  do 
they  do  it?  Let  us  see.  In  the  first  place  it  is  only  common  sense, 
from  the  point  of  view  of  the  accountant,  to  combine  and  classify 
the  great  general  pnrpn'ses  of  the  naval  establishment  under  a 
few  heads  of  expenditure.  This  indicates  in  financial  language 
the  doings  of  the  navy  and  the  measure  of  its  achievement  of  its 
purpose.  A  few,  and  only  a  few,  great  ledgers  of  bookkeeping 
are  the  natural  corollan,'  of  this  general  scheme.  In  the  opinion 
of  the  present  writer,  simplicity  of  bookkeeping  alone  would  jus- 
tify a  small  number  of  large  appropriations  in  providing  for  a 
navy.  In  charging  up  expenditures  for  the  many  items  and  serv- 
ices pertaining  to  our  own  navy,  we  are  forced  to  search  among 
two  hundred  and  forty-four  appropriations  or  ledger  accounts  for 
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the  current  fiscal  year,  and  about  as  many  more  for  the  previous 
fiscal  year,  in  order  to  locate  our  charges  properly.  A  small 
number  of  appropriation  accounts  grouped  according  to  similarity 
of  purpose  would  seem  to  be  sufficient.  Herein  lies  the  secret 
of  the  merit  of  the  English  system ;  it  first  grants  large  lump 
sums  ami  then  exacts  minute  and  numerous  accounts  of  their  use. 
The  British  annual  appropriation  with  its  short  list  of  money 
grants  is  based  on  an  annual  publication  called  the  "Appropria- 
tion Account."  which  the  British  government  prints,  and  which 
rigidly  accounts,  in  thousands  of  items,  for  every  cent  which  lias 
been  expended  for  ihc  navy  during  the  previous  year.  With  us 
the  attempt  is  made  to  appropriate  separately  for  each  small  item 
of  account.  With  the  British  the  multiplied  account  comes  after 
the  granting  of  the  big  sum.  not  before;  and  each  little  account  is 
not  inserted  in  the  language  of  the  appropriation  act. 

After  the  bookkeeping,  the  most  noticeable  advantage  of  the 
British  method  of  appropriating  money  is  its  economy.  There  is 
no  doubt  that  with  us  it  is  also  a  belief  in  economy,  and  not  a 
regard  for  bookkeeping,  which  makes  our  government  insist  upon  M 
enacting  into  law  a  multiplicity  of  appropriations  with  a  specifi-  ^ 
cally  stated  sum  of  money  for  each  one.  For  instance,  it  knows 
that  to  limit  the  outlay  for  an  ammunition  store-house  to  $1000 
is  to  prevent  the  Navy  Department  from  spending  one  dollar  more 
upon  it.  Nevertheless,  if,  with  the  most  careful  attention,  the 
store-house  cannot  get  roofed  in  for  the  sum  mentioned,  the 
Department  must,  perforce,  request  the  immediate  passage  by 
Congress  of  an  Urgent  Deficiency  Act  before  it  can  go  ahead  and 
complete  the  roof.  It  is  apparently  considered  by  our  govern- 
ment to  be  unwise  or  extravagant  to  allow  a  cabinet  minister  the 
privilege  of  applying  to  the  unfinished  roof  any  funds  which  may 
be  in  excess  of  the  needs  of  some  other  item  of  appropriation. 
Yet  economy  is  not  attained,  for  either  the  building  just  de- 
scribed must  stand  unfinislied,  and  thereby  deteriorate,  or  else  a 
Deficiency  Act  must  be  rushed  through  Congress.  Simpler  and  m 
equally  economical  in  expenditure,  and  more  economical  In  lime, 
effort  and  management  of  business,  would  be  to  give  the  Secretary 
of  the  Navy  the  right  to  apply  a  surplus  of  one  item  of  appropria- 
tion to  a  deficiency  in  another. 

The   inclusion   under   one   big  appropriation   of   many   small 
kindred  objects,  without  actually  naming  them,  naturally  sag- 
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gcsts  the  right  of  the  adnnnistrative  power  to  so  allot  the  big 
appropriation  among  the  many  small  items  as  to  permit  the  trans- 
fer of  an  excess  in  one  allotment  to  a  shortage  in  another.  In 
this  right  to  employ  an  excess  in  one  place  to  wipe  out  a  deficiency 
in  another  we  would  be  spared  much  or  all  of  the  extra  deficiency 
l^islation  which  we  must  ask  for  every  year.  This  right,  as  a 
matter  of  fact,  is  exercised  by  the  British  Admiralty,  not  only 
between  the  many  small  unnamed  items  that  arc  covered  by  each 
grand  appropriation,  hut  also  between  the  fifteen  grand  appropria- 
tions themselves. 

The  incentive  to  economy  in  expenditure  is  always  present  with 
every  Secretary  of  the  Navy  and  every  administration,  because 
every  Secretary  of  the  Navy  likes  to  compare  favorably  in  this 
respect  with  his  predecessor.  Under  our  present  systaii  he  has 
every  year  to  oflfsct  an  attractive  statement  of  surpluses,  which 
he  has  managed  to  save  out  of  certain  appropriations,  by  a  list 
of  deficiencies  in  others  which  unforeseen  exigencies  compelled  him 
reluctantly  to  incur.  It  is  instructive  to  note  that  the  Deficiency 
Act  for  tlie  year  191 1  and  for  previous  years  carried  a  total  of 
$547,762,  whereas  the  surplus  balances  left  from  appropriations 
for  that  year  and  for  previous  years  amounted  to  $3,702,556.33. 
The  writer  has  not  separate<i  the  appropriations  for  the  various 
years  in  the  above  figures,  but  he  is  certain  that  the  Deficiency 
Act  for  1911  would  have  embraced  a  very  small  sum,  or  would 
have  been  non-existent,  had  the  Navy  Department  possessed  the 
right  to  apply  a  surplus  to  a  deficiency.  Since  1900  there  have 
been  naval  deficiency  acts  passed  to  the  amount  of  over  $55,000,- 
CXX).  This  large  amount  of  money  was  absolutely  necessary  to 
carry  on  the  navy,  notwithstanding  the  caution  of  our  legislators 
to  provide  an  exact  limit  to  the  several  hundred  small  items 
which  they  had  embodied  every  year  in  the  naval  appropriation 
acts.  There  has  always  been,  and  there  always  must  be,  a  long 
list  of  annual  deficiencies  under  our  present  system  of  making 
appropriations.  But  it  will  not  be  easy  to  change  the  present 
system,  for  the  aversion  of  Congress  to  granting  "  lump  sums  " 
is  proverbial.  We  must  deal  with  this  aversion  and  prove  that  to 
appropriate  a  large  sum  of  money  for  one  general  purpose,  such 
as,  for  instance,  for  "  new  batteries  for  ships,"  is  not  to  lose  con- 
trol of  the  economical  expenditure  of  every  cent  of  the  large 
appropriation  any  more  than  if  each  of  the  separate  small  ob- 
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jects  to  which  the  large  fund  applies  had  been  appropriated  for 
by  special  legislation.  This  complete  control  can  be  obtained  by 
Congress  by  the  simple  process  of  following  the  British  plan  of 
exacting  from  the  spenders  of  the  appropriation  an  exact  ac- 
counting of  every- cent  expended. 

As  a  result  of  his  study  of  the  matter  of  navy  appropriations, 
the  writer  suggests  the  following  scheme  of  items  for  a  naval 
appropriation  act.  knowing  it  to  be  imperfect  but  believing  it  to 
be  worthy  of  examination  by  others,  to  the  end  that  a  body  of 
thought  and  opinion  on  this  important  matter  may  be  formed  and 
may  in  time  effect  a  desire  to  change  from  our  present  trouble- 
some and  antiquated  system.  The  scheme  suggested  is  experi- 
mental and  perhaps  some  of  the  subjects  under  one  heading  may 
more  properly  he  included  under  another: 

An  Act  making  appropriations  for  the  naval  service  for  the  fiscal 
year  

Be  it  enacted,  etc. — That  the  following  sums  be  and  are  hereby  appro- 
priated for  the  naval  service  for  the  year  ending  


Fleet  Expense. 

1.  Pay  and  allowances  of  officers  and  enlisted  men $. 

2.  Fleet  expense  at  yards  and  stations — 

(a)  Labor  and   material   for  repairs,  outfitting 

and  mann  facturing  for  fleet $ 

(b)  Purchase  of  supplies  of  all  kinds   (except 
provisions  and  clothing)  $ 

Total $. 

3.  Provisions  and  clothing $. 

4.  iMisccIlancou^    fleet    expense     (colliers,    fleet    running    ex- 

penses, emergencies*  miscellaneous) $. 

5.  Increase  of  Navy — 

(a)  Ships   $ 

(b)  Armor  and  armament  $ 

Total $. 


Shore  Expense. 


6.  Maintenance  of  yards  and  stations $. 

7.  Miscellaneous  shore  expense  (hydrographic  office. 

Naval  militia,  purchasing  offices,  miscellaneous. 

8.  Hospitals  and  medical  department   $. 

9.  Navy  Department $. 

la  Na>*al  Academy  • S. 


1 1.  Marine  Corps $. 


[COPTmiOaTED.  ] 

U,  S.  NAVAL  INSTITUTE.  ANNAPOLIS,  MD, 


WILLIAM   BARKER  GUSHING. 
(concluded.) 

By  Chari-es  W.  Stewart. 


■ 


The  Virginius  Affair.* 

The  "  Virginias  Affair  "  gave  Gushing  an  opportunity  to  show 
his  energy  and  intuition.  L'f>on  learning  that  the  crew  of  the  Vir- 
ginius  were  being  summarily  executed  he  hastened  without  orders 
from  Aspinwall  in  commanc!  of  the  U.  S.  S.  Wyoming^  to  San- 
tiago de  Guba  and  promptly  called  upon  the  Spanish  General 
Burriel,  and  it  is  worthy  of  note  that  no  prisoners  were  executed 
after  Cushing's  arrival. 

The  official  story  of  Gushing  and  his  forcible  and  successful 
protests  against  further  executions  of  I'irgxnius  prisoners  is  told 
in  the  House  Report  licrewith  and  in  Rear-Admiral  Chadwick's 
"Relations  of  the  United  States  and  Spain:  Diplomacy."  The 
true  detailed  story  has  probably  not  appeared  in  any  connected 
form. 

The  It'yotning  arrived  at  Aspinwall  September  23,  1873,  under 
orders  to  remain  there  until  relieved.  Her  crew  was  held  in  readi- 
ness to  land  and  keep  open  transit  over  the  Panama  Railway. 
Continuous  drills  for  '*  Ami  and  Away  Boats  "  were  maintained. 
The  Royal  Mail  stejimer  Severn,  aground  at  Manzanillo  Point, 
was  gotten  afloat  October  3.  Target  practice  with  the  heavy  bat- 
tery of  2  Xl-inch,  4  IX-inch  and  two  or  three  smaller  guns  gave 
audible  evidence  in  Aspinwall  harbor  that  the  Wyoming  was 
able  to  enforce  her  commander's  wishes.  The  American  steamer 
General  Siwnnan,  for  participation  in  some  degree  in  the  rebellion 
in  Panama,  was  seized  by  Gushing,  and  his  ofiicers  and  men  put 
in  possession.  This  seizure  was  later  upheld  by  the  United  States 
courts,  and  the  Genercd  Sherman  was  condemned  at  Key  West 

♦Voluminous  correspondence  and  testimony  relating  to  the  steamer 
Virginius  is  in  Diplomatic  Correspondence  and  in  Executive  Document  No. 
30,  43d  Congress,  1st  Session.  The  l'ir^ii\ius  carried  a  crew  of  52  and  103 
passengers.  Four  passengers  were  executed  Noveml>er  4,  twelve  passengers 
were  executed  November  8.  thirty-seven  of  the  crew  were  executed 
Novem^>er  13,  1873.  One  hundred  and  two  of  the  survivors  (tifteen  of  the 
crew  and  eighty-seven  passengers)  were  received  on  the  Juniata  December 
18  and  landed  at  New  York,  December  29,  1873. 
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and  sold  by  the  government.  All  this  gave  Gushing  some  good 
practice  in  international  law.  When  he  heard  on  November  8. 
by  cable  from  Mr.  Nuiies,  U.  S.  Consul  at  Kingston,  that  protec- 
tion was  needed  at  Santiago,  Gushing  demanded  more  facts  and 
learning  the  trutli  cabled  to  Mr.  Nunes,  Nov.  lo,  "Am  now 
coaling ;  will  leave  to-night  or  early  to-morrow  morning  for 
Santiago."  The  IVyoming  sailed  at  daylight,  November  u.  and. 
stopping  on  15th  at  Kingston  for  information  and  a  pilot,  arrived 
off  Santiago  that  night  and  anchored  in  Santiago  at  11  a.  m.  the 
i6th.  A  letter  was  sent  at  once  lo  the  general  in  command  at  Santi- 
ago. The  yir^ifiius  had  been  taken  from  Santiago  before  Gush- 
ing's  arrival.  At  the  interview  between  the  governor  and  Gushing 
accompanied  by  Lieutenant  Hutchins.  U.  S.  Navy,  it  is  said  that 
General  Burriel  advanced  to  meet  Gushing  with  hand  extended ; 
the  more  Rurricl  advanced  his  hand  the  more  Gushing  drew  his 
own  hand  behind  his  back.  Gushing  never  took  his  eyes  off 
Hurriel.  Tlie  governor  grew  nervous  for  he  had  met  his  master. 
There  was  no  loud  talk.  The  governor  was  constantly  shaking  his 
right  leg,  and  looking  furtively  away.  He  did  not  like  Gushing's 
stare.  It  was  at  this  time  that  Gushing  advised  Burriel  "  If  he 
intended  to  shoot  another  one  of  the  Vir^^itiius'  prisoners  he  would 
better  first  have  the  women  and  children  removed  from  Santiago." 
Burriel  promised  not  to  shoot  any  more  prisoners  and  further  that 
he  would  retain  the  prisoners  at  Santiago.  It  is  said  that  Burriel 
left  Santiago  that  day  and  the  lieutenant  governor  took  his  place. 
The  United  Slates  later  demanded  that  Burriel  be  punished,  but 
he  was  promoted  in  rank  and  died  in  1877  a  major-general. 

Gushing's  scheme  to  retake  the  prisoners  was  as  follows: 
Gushing  was  to  lay  the  IVyomiftg  to  command  the  main  street. 
One  party  was  to  land  at  night  and  surround  the  governor's 
palace,  thus  cutting  oflf  all  communication.  Another  party  was  to 
land  and,  with  a  spare  topgallant  mast  for  a  battering  ram.  take 
the  jail  where  the  I'irgtntus'  prisoners  were  confined  and  after 
releasing  and  arining  them,  all  hands  to  the  ship.  Each  man  was  to 
wear  a  broad  white  band  on  his  left  sleeve.  If  this  plan  had  been 
carried  out  it  is  possible  that  *'  Cuba  Libre  "  would  date  from  1874. 
Gushing  was  senior  to  I>ewey.  Schley  and  Sampson.  If  he  had 
commanded  the  North  Atlantic  Station  in  the  Spanish-American 
War  one  may  imagine  with  what  glee  he  would  have  visited  San- 
tiago de  Cuba  and  attacked  tht  Spanish  squadron  under  Gervera. 
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"hh  story  is  told  by  one  of  Cushing's  oflficers : 

1  was  on  the  Asiatic  Station  when  Gushing  was  there  and  saw  a  good 
leal  of  him,  and  I  was  his  navigator  on  the  IP'yoming.    Admiral  Emory 

as  with  Clishing  on  the  Maumce  in  the  east;  that  was  an  interesting 
Trruisc  made  by  Gushing.  Wc  were  in  the  hnlut  of  calling  him  "Albemarle 
Cusiiing."  Rowan,  later  vice-admiral,  reported  that  the  AlhcmarU  had 
paralyzed  our  fleet  in  the  sounds.  Gushing  sunk  her  with  a  torpedo  boat 
of  his  own  design — best  in  those  days — crude  in  this. 

Of  course,  Gushing  had  his  enemies;  some  from  fancied  ill-treatment, 
others  from  failure  to  understand  his  character,  and  last,  but  not  least, 
enemies  who  were  jealous  of  his  success.  He  was  the  only  junior  officer 
that  has  ever  received  the  thanks  of  Congress.  Gushing  was  the  sou! 
of  honor  and  abstemious  to  a  marked  degree,  at  all  times.  Nothing  would 
give  mc  more  pleasure  than  to  reply  to  any  of  his  critics  during  the  time 
thai  I  knew  hiuL  Gushing  never  had  the  opportunity  to  acquire  a  knowl- 
edge of  navigation  or  seamanship,  hut  during  the  Civil  War  he  always  had 
his  fighting  tacks  aboard,  and  I  have  heard  it  from  word  of  mouth  about 
many  of  his  exploits,  which  he  was  loath  to  talk  about,  but  would  be 
brought  out  by  a  simple  question  during  our  night  watches,  as  well  as  by 
day,  he  captain,  I  navigator.  He  had  the  greatest  confidence  in  those 
whom  he  thought  loyal  to  him.  He  never  laid  or  changed  a  course  in  all 
the  time  I  was  navigator  with  him  on  the  IVyoming. 

I  was  with  him,  his  aid,  when  he  called  upon  General  Burriel  "The 
Butcher,"  an  impressive  meeting  at  Santiago  de  Cuba.  He  told  me 
that  he  would  retake  the  Virgiuius  and  promised  me  command  of  that 
vessel.  The  Spanish  authorities  got  her  nut  of  the  harbor  a  day  or  two 
before  we  arrived,  to  Cushing's  disappointment.  Burriel  left  town  the 
next  day  after  Gushing  called  upon  him.  I  heard  Gushing  tell  him  if  he 
intended  to  shoot  another  one  of  the  Virginius  prisoners,  he  must  first  have 
all  the  women  and  children  removed  from  the  city  of  Santiago  de  Cuba, 
for  he  wouM  certainly  take  the  place.  It  was  a  grand  sight  when  he  stood 
up  and  looked  "  The  Butcher  "  down.  Commander  Braine  was  sent  down 
to  Santiago  de  Cuba  to  investigate  the  i'irginius  affair;  the  investigating 

I^had  already  been  done  by  Gushing.  It  was  at  this  time  that  Secretary 
^.Robeson  sent  the  celebrated  despatch  to  Braine  at  the  Mew  York  Navy 
■■Yard — "For  God's  sake  Inirry  on  to  Santiago  de  Cuba.  We  are  afraid 
I 


that    Gushing    will    do    something."      Well    might    the    Department    be 


alarmed,  for  Gushing  had  saded  from  Colon  without  orders,  having  come 
there  with  orders  to  remain.  Gushing  was  intensely  patriotic.  Through 
the  cable  from  Kingston,  Jamaica,  he  heard  of  the  murder  of  his  country- 
men, and  he  immediately  coaled  ship  and  sailed.  At  Santiago  one  day, 
after  the  arrival  of  the  Juniata,  some  of  the  officers  had  been  crowded  off 
the  street  by  soldiers  in  uniform  on  duty,  and  our  officers  in  uniform;  he 
remarked  he  would  be  d — d,  if  he  would  slay  there;  that  the  authorities  had 

»aI&o  lied  to  him.    We  left  leaving  the  Juniata  there. 
A  good  many  pages  could  be  written  about  the  happenings  at  Santiago 
6c   Cuba  during   those   times,    for   Gushing   was   at   his   best.     Upon   the 
return  of  Gushing  and  myself  from  the  call  upon  Burriel,  Gushing  went  on 
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board  the  Xiobe,  Sir  Lambton  Lorraine's  ship.     This  meeting  was  vei 
interesting,  (or  they  were  both  fighters  down  to  the  deck. 

Gushing  predicted  what  happtned  years  after  his  death,  the  downfall  of 
Spanish  dominion  in  the  West  Indies.  The  dcath-knell,  Gushing  said, 
sounded  when  the  order  was  given  to  the  firing  squads  at  Santiago  to 
"  Fire,"  and  poor  Ryan.  Fry  and  others  fell,  shot  down  like  cattle  standing 
facing  a  slaughter-houae  wall  on  the  outskirts  of  the  city.  Gushing.  I, 
and  others  saw  the  spot  where  their  bodies  were  thrown  into  a  common 
grave.  All  this  was  so  crushing  to  Cushing's  feelings,  I  wondered  at  the 
time  how  he  held  himself  in  check  and  thus  avoided  bringing  on  a  war. 
Of  course,  had  he  done  so,  he  might  have  been  sacrificed,  though  I  believe 
that  public  opinion  would  have  been  with  him ;  for  the  public  has  alwoys 
been  good  to  the  Nary,  ivhen  the  Navy  was  on  the  fight  to  redress  a  uTong, 
Gushing  did  not  know  when  at  Santiago  de  Cuba  that  mass  meetings  were 
being  held  in  New  York  Gity  to  protest  against  the  Spanish  outrages. 
Had  he  known  this  1  feel  assured  that  he  would  have  taken  the  Tornado 
and  gun-boats  then  in  the  harlwr  and  captured  the  city.  It  was  not 
known  at  this  lime  that  Gushing  was  in  communication  with  the  Guban 
patriots  ju.sl  outside  the  city  of  Santiago,  who  were  ready  to  come  in 
should  he  make  an  attack— not  that  he  made  any  compact  with  them — lie 
was  too  honorable — but  they  commimicated  their  intentions.  Whether  he 
replied  I  do  not  know. 

I  was  with  Gushing  the  last  day  that  he  was  on  duty.  He  was  the 
senior  aid  and  I  was  the  junior  aid  to  the  commandant  of  the  navy  yard 
at  Washington.  Mrs.  Gushing  was  very  much  worried  about  him,  and  on 
his  last  day  asked  me  to  get  him  to  come  home.  I  did  not  realize  how 
sick  a  man  he  was. 

He  was  a  devoted  husband  and  father.  He  loved  his  wife  to  adoration. 
Who  was  it  said  "  — The  bravest  arc  the  tendcrcst,  the  loving  are  the 
daring"?    I  never  knew  a  man  so  considerate  of  other  people's  feelings. 

Another  officer  has  written: 

The  lyyoming  was  stationed  at  Golon  on  account  of  a  revolution  going 
on  in  Panama,  with  orders  from  Reur-Admiral  Scott,  commander  in  chief 
of  the  North  Atlantic  Squadron,  to  remain  there  until  further  orders.  We 
had  been  there  some  time  when  the  yirginius  affair  took  place.  Our  first 
knowledge  of  the  seizure  of  the  I'irginius  was  by  a  telegram  from  the 
American  Gonsul  at  Kingston,  Jamaica.  Gushing  decided  to  coal  imme- 
diately and  leave  for  Santiago,  via  Kingston,  as  the  occasion  demanded 
prompt  action  and  he  could  not  waste  time  in  communicating  with  the 
Department  and  waiting  for  an  answer.  On  arriving  at  Kingston,  we  filled 
up  with  coal,  took  a  pilot  who  knew  Santiago,  and  steamed  with  utmost 
despatch  to  Santiago.  On  our  trip  from  Colon  to  Kingston  we  had  made 
the  best  speed  that  we  could  with  the  weak  boilers  we  had  in  the  ship. 
We  were  in  ignorance  of  what  sort  of  a  reception  we  would  have  on  arrival 
and  thought  the  Spanish  authorities  might  try  to  keep  us  out;  but  I  know 
that  Gushing  intended  to  force  an  entrance  into  the  harbor  even  if  it  was 
necessary  to  bombard  the  entrance  forts.  The  battery  was  loaded,  men 
at  quarters  for  action  and  everything  ready  in  case  of  trouble.    The  Guban 
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pilot  was  told  if  he  played  any  tricks  he  would  be  sbot.    On  our  arrival  at 

I       anchorage  oflf  the  city,  the  English  man-of-war  jVfoftc  was  there.    She  had 

been  there  two  days.     Cashing  found  that  the   English  captain   bad  not 

^.bccn  able  to  get  any  satisfaction  irom  the  governor  and  was  being  put  ofi 

^Birith  the  usual  Spanish  tactics,  with  all  sorts  of  excuses  and  delays.     On 

^^Ciishing  asking  for  an  audience  with  the  governor  the  same  method  was 

used.    Cushing  then  sent  word  to  the  governor  that  if  he  did  not  see  bim 

by   a   certain   date,   and    if   any   more   prisoners    were   executed,   as   they 

threatened   to  do,  he   would   open   lire  on   the   governor's   palace.      Tliis 

brought  things  to  a  crisis,  and  a  time*  was  appointed  for  his  reception.    We 

^^Ifave  the  authorities  evidence  that  we  meant  business  the  first  night  of  our 

^^ptay   in   the   harbor,  by   spiking  chain  cable  on  outside  of  huU   opposite 

^"tngines  and  boilers,  cleared  ship   for  action,  rigged  boarding  nettings  at 

night  with  a   full  watch  on,  and  kept  our  pivot  guns  trained  on  vessels 

nearest  us.     In  all  verbal  communications  I  think  Cushing  took  the  lead, 

and  I  think  most  of  the  demands  originated  with  him.    The  demands  made 

were  that  no  more  prisoners  should  he  executed  and  that  both  commanding 

officers  should  be  allowed  to  see  all  the  prisoners  remaining.    There  were 

more  executions.     During  our   stay,   until   Braine  came  down   in   the 

funiata,  wc  had  not  a  single  word  from  outside  of  Santiago,  and  we  did 

>t  know  if  war  had  been  declared  or  what  arrangements  the  government 

ras   making.     A   French  gim-boat  came  in  and   her  commanding  officer 

nild  not  get  any  satisfaction  from  the  Governor.     I  believe  he  did  not 

Sven  see  him.    The  Frenchman  came  on  board  to  consult  Cushing  and  told 

lim  his  troubles.     }!e  asked  Cushing  what  he  must  do.     Cushing  replied 

Bombard  the  palace  or  go  back  to  Martinique."    The  Frenchman's  reply 

ras  "  I  will  let  you  do  the  bombarding,  and  1   will  return  to  Martinique." 

Fhich  he  did.    The  American  vice-consul  kept  us  informed  of  everything 

lat  was  going  on,  even  in  the  palace.     Plans  were  made  to  release  and 

»ring  on  board  the  prisoners  at  night,  as  the  prison  was  not  far  from  the 

mding,  and   I  think  there  would  have  been  an  attempt  made  if  Braine 

lad  not  arrived.     I   think  also  the  Spaniards  had  an  idea  that  sometliing 

:e  that  might  be  done  as  they  kept  a  strong  patrol  along  the  sea-front. 

►f  course  the  arrival  of  the  Juntala  and  Kansas  took   the  case  out  of 

Cushing^'s  hands,  as   Braine  was  his   senior,  but  by  that  time  things  had 

been  pretty  well  settled  and  the  Spanish  authorities  forcibly  impressed  by 

Cushing.    One  day  Cushing  was  informed  by  the  vice-consul  that  there  had 

been  a  council  held  by  the  governor  and  naval  officers  to  see  how  prisoners 

could  be  gotten  away  from  Santiago.    The  naval  officers  barf  a  wholesome 

horror  of  Cushing,  and  only  one  offered  to  do  it,  but  only  in  case  he  could 

get  a  good  start  ahead  of  the  IVyowing. 


I 


KErtikT  OF   C0MM.\NDER  CuSHINC  TO  THE  SECRETARY   OF  THE  NaVY 

Receixtd  Dec.  2,  1873. 

(Original  handed  to  the  Secretary  of  State  by  the  Secretary  of  the  Navy, 

December  2,  187J.) 

United  States  Consul.\te,  Santiac/)  de  Cviu,  Nov.  r6,  1873. 

Sir:   As  a  steamer  is  unexpectedly  about  to  leave  here  for  Havana  in 

an  hour's  time,  I  write  tJiis  at  the  Consulate,  as  I  have  not  time  to  go  ofT 
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to  the  ship  and  do  so.  ]  left  Aspinwall  on  the  morning  of  the  llth  instant, 
in  consequence  of  urgent  telegrams  from  the  United  States  vice-consul  at 
Santiago.  He  represented  the  urgent  need  of  a  man-of-war.  and  had 
received  no  answer  to  his  dispatches  to  the  consul-general  in  Havana.  He 
descrihed  the  shooting  of  the  captain  and  a  large  portion  of  the  crew  of  the 
Virginius,  and  said  liiat  more  American  lives  were  in  immediate  peril.  I 
deemed  it  my  duty,  therefore,  to  take  the  responsibility  of  coming  herc- 

Thc  trial  took  place  before  a  drumhead  court-martial,  ordered  by  the 
commanding  general  of  this  departmctU,  and  fifly-thrcc  men  were  sum- 
marily shot. 

There  are  more  in  prison  who  are  subject  to  the  same  fate  if  tried.  Our 
vice-consul  was  treated  with  great  disreispect  by  the  Spanish  general  when 
he  made  his  protest.  I  enclose,  herewith,  a  copy  of  letter  that  I  have  lo-day 
sent  to  the  commanding  general.  I  will  send  all  correspondence  by  the  next 
opportunity.  The  court-martial  and  shooting  were  authorized  at  the  sole 
responsibiUty  of  the  general  to  whom  1  have  written.  The  British  steamer 
Niabe  is  here,  and  has  demanded  that  none  of  the  British  citizens  who  are 
imprisoned  shall  be  executed  until  the  whole  matter  is  investigated  by  the 
higher  powers. 

I  shall  await  the  orders  of  the  Department,  and  protect  American 
citizens  in  the  best  manner  that  is  possible.  I  do  not  think  that  any  more 
of  the  Virginiu^  crew  will  he  executed  at  present,  or  that  the  court-martial 
will  try  them  until  orders  are  received  from  Havana.  I  will  write  by  the 
regular  steamer  leaving  two  days  hence,  and  give  a  detailed  account  of 
matters,  and  my  full  reasons  for  coming,  enclosing  the  telegrams  received 
at  Aspinwall  that  induced  me  to  leave  there.  Our  vice-consul  has  sorely 
needed  hacking,  and  has  sent  complaints  to  the  consul-general  at  Havana 
regarding  the  insulting  letters  and  personal  behavior  of  the  general  who 
commands  this  district,  in  answer  to  his  proper  official  protests  against 
the  barbarous  order  of  the  general  to  treat  the  crew  of  the  Virgittius  as 
pirates.  When  this  matter  is  over  we  can  return  to  Aspinwall.  as  we  left 
some  important  matters  there  unsettled.        (Signed.)   W.  B.  Cushing. 

A  few  davs  later  the  U-  S.  S.  JutUata  arrived  commanded  by 
Commander  D.  L.  Braine,  the  same  officer  who  once  before  had 
relieved  Cu.sliing-  at  Smithville,  N.  C,  in  January.  1865,  and  Cush- 
ing sailed  away  from  Santiago— having  discharged  his  duty  well, 
for  which  he  received  the  commendation  of  a  Committee  of 
Congress. 

House  of  Representatives — Report  No.  781.  430  CoNCHtss.  ist  Session. 
SiK  Lambton  Lorraine. 

Jum  ^2,  lS/'4. — Laid  upon  the  tabic  and  ordered  to  be  printed. 

Mr.  Orth,  from  the  Committee  on  Foreign  Affairs,  submitted  the  fol- 
lowing report :    To  accompany  joint  rcsoltition  H.  Res.  88. 

The  Committee  oh  Foreign  Affairs,  to  whom  teas  referred  the  joint 
resolution  (H.  Res.  S8)  tendering  the  thanks  of  Congress  to  Sir  Lambton 
Lorraine,  of  the  British  Navy,  have  had  the  same  under  consideroHon,  and 
report: 


I 


ILLIAM    BARKER  I^USHIKG. 


919 


It  resolution  provides: 
^t  the  thanks  of  Congress  are  eminently  due,  and  are 
tendered,  to  Sir  Lambton  Lorraine,  commander  of  the 
ite  Niobc.  for  his  humane  and  generous  intcrposi- 
^ago  de  Cuba  in  protecting  the  lives  of  the  sur- 
P'irginius  expedition.     Tlie    American   people 
rith  admiration  and  gratitude  his  prompt  and  cm- 
^dmonition  which  aided  to  arrest  the  progress  of  butch- 
y,  and  so  long  as  heroism  in  defense  of  humanity  is  deemed 
worthy  of  honor,  the  name  of  the  gallant  oflficer  should   he 
cherished. 
In  examining  the  history  of  the  transaction  referred  to  in  said  resolution, 
your  coinmitlee  find  that  llic  steamer  Virginius  was  captured  on  the  high 
seas  by  the  Spanish  man-of-war  Tornado  on  the  31st  day  of  October.  1873, 
and  immedately  thereafter  by  the  said  man-of-war  taken  into  the  Spanish 
port  of  Santiago  dc  Cuba. 

That  a  few  days  thereafter,  on  or  about  the  4th  day  of  Novcniber.  i873» 
and  before  sufficient  time  had  elapsed  for  the  interposition  of  foreign 
powers,  four  of  the  persons  found  on  board  of  the  yirginius  at  the  time  of 
her  capture  were  tried,  convicted,  and  executed  under  the  Spanish  authori- 
ties in  the  island  of  Cuba.  That  neither  of  the  four  persons  thus  executed 
were  citizens  of  the  United  States,  three  of  them  being  subjects  of  Spain 
and  the  fourth  a  subject  of  Great  Britain.  That  three  days  after  the  exe- 
cution aforesaid,  to  wit,  on  the  7th  day  of  November,  1873,  the  British 
war  steamer  Niohe,  in  command  of  Lorraine,  arrived  at  Santiago,  and  on 
the  following  day  he  (Lorraine)  held  an  interview  with  the  Spanish  general, 
Burriel,  and  made  an  urgent  appeal  in  Ix'half  of  the  lives  of  the  British 
subjects  until  such  time  as  he  should  be  able  10  present  certain  considera- 
tions in  support  of  the  position  he  had  assumed  with  reference  to  the 
British  subjects  on  board  the  Virginius.  all  of  which  appear  more  fully  in 
the  following  letter  of  Lorraine  to  Burriel,  dated  November  9,  1873: 

It  will  be  perceived  from  this  letter  that  Sir  Lambton  Lorraine  expressly 
confines  his  interposition  and  request  to  the  British  subjects  alone,  impli- 
cated in  the  Virgiuxus  expedition,  with  the  single  exception  of  "  A  French 
subject,  a  passenger  on  the  steamer  Virginius"  and  at  no  time,  so  far  as 
your  committee  is  informed,  interposed  in  behalf  of  any  American  citizen, 
except  "  to  beg  of  his  excellency  (Burriel)  the  exercise  of  clemency  to  all." 

Your  committee  further  find  that  on  the  8th  day  of  November  (the  day 
of  the  interview,  and  the  day  preceding  the  note  of  Lorraine  to  Burriel), 
twelve  more  of  the  Virginius  prisoners  were  executed  by  the  Spanish 
authorities  aforesaid. 

On  the  nth  of  November,  1873,  General  Burriel  replied  to  the  note  of 
Lorraine. 

«*«***•  +  »*  « 

That  on  the  13th  of  November  (two  days  after  the  reply  of  Burriel) 
farther  executions  of  the  Virginius  prisoners  took  place,  of  which  number 
not  less  than   sixteen  were  reported  to  be   British  subjects. 
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That  on  ihc  night  of  the  15th  of  November.  1873,  the  United  States 
steamer  lyyomiitg.  Capt.  W.  B.  Gushing,  arrived  at  Santiago  dc  Cuba, 
and  on  the  morning  of  the  i6th  of  November  he  addressed  to  Gaicral 
Burriel.  in  the  name  of  the  United  States,  a  firm  protest. 

••»•♦•♦♦♦•• 

The  committee  append  the  entire  note  of  Captain  Gushing  to  General 
Burriel,  from  which  it  fuUy  appears  that  Captain  Gushing  did  his  duty 
completely  and  galiantly  in  asserting  the  rights  of  the  American  Govern- 
ment and  its  citizens,  and  upholding  the  honor  of  the  American  flag. 


United  States  Ste.xmes  **  Wyoming,''  Santiago  de  Cuba, 

November    16.    1873. 

Sir:  I  have  the  honor  to  address  you  this  communication  regarding  the 
capture  on  the  high  seas  of  the  United  States  merchant-steamer  i'irgintus, 
and  the  events  succeeding  such  capture.  From  an  inspection  of  the  official 
bi'mks  at  the  United  State.s  consulate  at  Kingston,  Jamaica,  I  find  that  the 
I'irniniMs  cleared  from  that  port  for  Port  Limon  on  the  3d  day  of  October, 
1873  Her  sailing-papers,  including  register  and  all  necessary  documents 
coming  under  the  f;npervi.sion  of  the  United  Stales  consulate,  were  all 
certified  by  the  proper  authorities.  She  sailed  in  ballast,  but  took  out  sixty- 
four  haversacks.  On  the  31st  day  of  October  this  vessel  was  pursued  and 
captured  something  like  sevent>'  miles  from  Cuba. 

The  I'irginius  has  now  been  sent  to  Havana  to  the  jurisdiction  of  the 
court  of  admiralty.  The  question  of  the  lawfulness  of  this  capture  on  the 
high  seas  and  dut  of  llie  jurisdiction  of  Cuban  or  Spanish  authority  is  one 
10  be  decided,  first,  hy  the  courts  of  the  captor,  after  which,  if  which  (sic), 
if  the  decision  is  not  in  conformity  with  the  accepted  custom  and  laws  of 
nations,  the  United  States  Government  may  reclaim  the  vessel.  The 
rule  of  international  law  in  such  a  case  is  as  follows:  "The  jurisdiction 
of  the  court  uf  the  capturing  nation  is  conclusive  upon  the  question  of 
property  in  the  captured  thing:  its  sentence  forecloses  all  controversy 
respecting  the  validit>-  of  the  capture,  as  between  claimants  and  captor  and 
those  claiming  under  them,  and  terminates  all  ordinary  judicial  inquiry 
upon  the  subject-matter.  But  where  the  responsibility  of  the  captor  ceases, 
that  of  the  state  begins.  It  is  responsible  to  other  states  for  the  acts  of 
the  captors  under  its  commission,  the  moment  these  acts  are  confirmed  by 
the  definite  sentence  of  the  tribunals  which  it  has  appointed  to  determine 
the  validity  of  captures  in  war."  T,  therefore,  content  myself  with  making 
protest,  on  behalf  of  the  nation  that  I  represent,  and  shall  leave  that  sub- 
ject to  the  determination  of  the  laws  that  are  sure  to  follow  it  and  reach 
it  In  reading  the  correspondence  between  your  excellency'  and  the  consul 
of  the  United  States  in  regard  to  this  matter,  I  sec  that  your  excellency 
repeatedly  terms  the  I'irgtttius  a  pirate.  I  must  respectfully  insist  that  the 
I'irgittiiu  was  in  no  sense  a  pirate.  The  definition  of  the  word  pirate  in 
standard  works  on  internatinnal  law,  and  by  the  general  agreement  of  civ- 
ilized nations  from  ancient  to  modern  times,  is,  that  of  a  vessel  com- 
mitting the  offense  of  depredating  on  the  high  seas  without  being  authorized 
by  any  sovereign  slate.     "  Pirates  being  the  common  enemies  of  all  man- 
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land/'  such  a  vessel  may  be  captured  on  the  high  seas  by  the  armed  vessels 
of  any  nation,  and  taken  into  port  for  trial  under  the  jurisdiction  of  its 
tribunals.  Piracy,  under  the  law  of  nations,  may  be  tried  and  punished  by 
the  courts  of  justice  of  a.iy  nation,  by  whomsoever  or  wheresoever  com- 
mitted; but  piracy  committed  by  municipal  statute  can  only  be  tried  by 
that  state  within  whose  territorial  jurisdiction  and  on  board  of  whose  ves- 
sels it  was  committed.  So  far  from  being  a  pirate,  as  dcftned  by  inter- 
national law,  the  I'irghtitis,  if  offending  at  alt,  was  simply  a  neutral  ves- 
sel carrying  contraband  of  war,  "  a  blockade  runner."  or  at  most  a  smuggler. 
She  was  unarmed,  and  was  lawfully  furnished  with  sea  papers,  entitling 
her  to  navigate  the  high  seas  in  safety  from  all  men.  If  attempting  to 
enter  a  port  that  was  closed  by  proper  authority,  and  so  watched  by 
armed  vessels  of  the  state  approached  that  it  in  fact  became  a  block- 
aded port,  a  vessel  of  a  neutral  country  might,  under  the  laws  and 
agreement  of  nations,  attempt  to  carry  in  arms  and  any  contraband  of  war» 
subject  only  lo  the  penalty  of  capture  in  transit  and  confiscation  of  ship 
and  cargo.  No  other  punishment  is  permitted  by  the  universal  law  of 
nations,  to  which  each  individual  state  must  consent.  A  sovereign  state, 
through  its  commissioned  agents,  violating  or  exceeding  such  laws,  brings 
itself,  not  only  into  serious  complications  with  the  nation  whose  flag  and 
authority  the  captured  vessel  bore  on  the  high  seas,  but  it  also  comes  di- 
rectly in  hostile  contact  with  the  agreed  laws  and  customs  of  all  civilized 
nations. 

Such,  I  do  not  hesitate  to  affirm  respectfully  to  your  excellency,  is  the 
basis  upon  which  I  question  tlie  summary  trial,  conviction,  and  execution 
of  the  captain  of  the  yirginius  and  all  citizens  of  the  United  States  of 
America  who  belonged  to  his  crew.  In  the  eye  of  the  nations  of  the  earth 
and  their  wcll-defmed  laws,  sanctioned  by  the  tests  and  trials  of  centuries, 
such  trial  and  execution  is  simply  murder.  I  earnestly  protest  in  the  name 
of  my  country  against  what  has  been  done,  nothing  doubting  but  that  the 
Government  of  the  United  States  will  know  how  and  when  to  protect  its 
honor.  I  solemnly  protest  against  the  imprisonment  or  other  punishment 
of  any  of  the  living  meml)er5  of  the  crew  or  passengers  who  arc  either  born 
or  naturalized  citizens  of  the  United  States.  I  request  your  excellency 
earnestly  to  cease  these  executions,  which  must  lead  to  most  serious  com- 
plication. I  shall  send  a  copy  of  this  letter  to  my  Go\'ernmcnt  at  my 
earliest  convenience,  and  1  respectfully  request  you  to  send  a  copy  to  his 
excellency   the  captain-general   at  Havana. 

Very  respectfully,  etc., 

W.   B.  CUSHING, 

Your  committee  arc  pleased  to  have  it  in  their  power  to  add  that  no 
further  executions  look  place  after  tlie  reception  of  this  letter  by  General 
Burriel. 

In  view  of  these  facts,  your  committee  believe  that  said  joint  resolution 
ought  not  to  pass;  and  they  report  accordingly  to  the  House,  and  ask 
to  be  discharged  from  the  further  consideration  of  the  subject. 
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From   the  Annual  Repokt  of   the  Secketary   of  the   Navy  on   the 
^^—  Operations  of  the  DEOHTktENT,  1874^  Pages  9  and  10. 

^V  The  North  Atlantic  Station. — At  the  date  of  the  last  report  the  whole 
^^availablc  force  of  the  Navy  which  could  be  put  aHoat  on  the  Atlantic  Ocean 
I      was  under  orders  to  re-enforce  this  station.     In  addition  to  the  regular 

Korcc  as  stated  in  the  last  report,  every  availaltic  wooden  and  ironclad  ship 
fi  ordinary  was  dispatched  as  rapidly  as  it  could  be  put  in  order  and 
properly  manned  and  organized.  The  Lancaster  and  the  Ticondrroga 
were  recalled  from  the  South  Atlantic,  and  the  whole  European  fleet  from 
the  Mediterranean,  and  ordered  to  concentrate  at  Key  West.  The  force 
thus  concentrated  in  the  station  consisted  of  the  Frankiin,  Xfinnesota,  Wa- 
bash, Canandaigua.  Shenandoah,  Juniata,  Ossipee,  Wachuseit,  Powhatan, 
•  Wyoming.  Kansas,  Shmomut,  Snugus,  Mohof*ac,  Manhattan,  W/ti.r,  Como'ii- 
eus,  Dictator,  Despatch,  Pinta,  Fortune,  and  MayHower,  and  Rear-Admiral 
Case,  as  senior  officer  present,  assumed  command,  in  pursuance  of  orders 
to  that  effect,  January  3,  1874.  the  date  of  his  arrival  at  Key  West.  Rear- 
Admiral  Scott  remained  in  command  of  a  di^'tsion. 

The  causes  which  led  to  this  concentration  of  force  were  generally  and 
briefly  alluded  to  in  my  last  report,  and  it  may  now  be  proper,  in  order  to 
complete  the  record  of  the  action  of  the  Navy  in  connection  with  the 
Virginius  affair,  to  recite  the  more  prominent  of  the  proceedings  in  re- 
lation thereto  in  which  it  took  part. 

Commander  Gushing,  of  the  Wyoming,  upon  receiving  information, 
through  dispatches  from  the  consul-general  of  the  United  Stales  at  Ha- 
vana, of  the  capture  of  the  Virginius  and  the  execution  of  a  part  of  her 
crew,  very  properly  sailed  immediately  from  Aspinwall,  where  he  was 
then  stationed,  to  Santiago  de  Cuba,  arriving  there  on  the  i6th  of  No- 
vember. He  put  himself  at  once  in  communication  with  the  authorities  of 
the  port,  and  protested  against  the  further  execution  of  prisoners  of  the 
KiVj|;iHiM.j.    In  the  meantime  the  Kansas,  Commander  Reed,  and  the  Juniata, 

I  Commander  Brainc,  then  at  New  York,  had  been  instructed  to  proceed 
to  Santiago  de  Cuba  for  the  purpose  of  inquiring  into  alt  the  circumstances 
connected  with  the  capture  of  the  Virginius  and  the  execution  of  members 
of  her  crew.  The  former  sailed  from  New  York  November  14,  and  the 
latter    November    19.     The  Juniata   reached    Santiago   de   Cuba    Novcm- 

■  ber  26,  and  the  Kansas,  meeting  with  severe  weather,  did  not  arrive 
until  December  2.  Commander  Braine.  the  senior  oflicer  present,  entered 
a  protest  against  the  further  execution  of  prisoners  of  the  I'irginius, 
and  took  every  means  in  his  power  to  encourage  them  and  conduce 
to  their  comfort.  The  Department's  instructions  were  judiciously  complied 
with.  In  carrying  out  the  provisions  of  the  protocol  of  December  8,  the 
^B  Juniata  was  instructed  to  receive  on  board  the  survivors  of  the  Virginius, 
^  provide  them  with  comfortable  accommodations  and  convey  them  to  the 
United  States.  These  survivors,  one  hundred  and  two  in  number,  were 
so  received  December  18,  and  safely  landed  at  New  York  on  the  28th  of 
the  same  month.  As  another  provision,  of  the  protocol  contemplated  the 
saluting  of  the  American  flag  at  Santiago  de  Cuba  on  the  asth  day  of 
December,  1873,  and  the  Canandaigua,  Captain  Lowry,  was  dispatched  to 


924 


William  BARKia^  Gushing. 


that  port  to  be  present  wlieii  the  salute  should  be  given,  and  to  return  it.  She 
left  the  capes  of  the  Delaware.  December  12,  and  reached  her  destination 
December  19.  This  ceremony  having  by  subsequent  arrangement  been 
waived,  she  remained  at  Santiago  dc  Cuba  until  January. 

In  fulfillment  of  a  third  condition  of  the  protocol,  viz,  the  delivery  of  the 
yirginius  at  Bahia  Honda  to  a  war-vessel  of  the  United  States,  on  the 
j6th  of  December  the  Despatch  was  sent  to  that  place  for  the  purpose  of 
receiving  her.  Captain  Whiting,  chief-of-staflf  of  the  North  Atlantic  fleet, 
was  intrusted  with  this  duty.  The  Virgintus  was  received  at  the  point 
and  on  the  day  mentioned,  provided  with  a  suitable  crew,  and  convoyed 
to  the  Torlugas.  Here  she  wa-i  placed  under  convoy  of  the  Ossipee,  and 
dispatched  to  the  north.  Unfortunately,  but  unavoidably,  in  view  of  her 
condition  and  of  the  fact  that  she  encountered  heavy  weather,  the  united 
efforts  of  her  convoy  and  of  the  officers  and  crew  which  had  been  put  on 
board  of  her  were  unavailing  to  save  her  from  the  dangers  incident  to  a 
winter  passage  on  our  coast,  and  she  foundered  off  Cape  Hattcras.  on  her 
passage  to  New  York.  The  several  officers  to  whom  were  intrusted  duties 
of  this  delicate  nature,  touching  the  settlement  of  an  important  international 
question,  were  instructed  to  clothe,  in  carrying  out  their  orders,  the  firm- 
ness required  with  the  utmost  courtesy  in  their  intercourse  with  the  officers, 
both  ashore  and  afloat,  with  whom  they  might  be  brought  in  contact,  and 
these  conditions  were  studiously  observed  in  every  particular. 


Letter  from  Lievten.-vnt-Commander  Cushing,  U.  S.  Navy,  to  Mastwi 

PiLLSBUBV,    U.    S.    NaVV,   ON    THE   U.    S.    S.    "  COLORADO," 

Asiatic  Station. 

Navy  Yard,  Boston,  Mass.,  April  18.  1871. 

Dear  Cousin  Elliot:  As  I  suppose  that  you  would  not  object  to  a  little 
Navy  and  Boston  gossip,  and  as  I  should  be  much  interested  in  any  news 
from  my  laic  cruising  ground,  I  am  going  to  write,  with  a  hope  that  you 
will  fire  back  as  soon  as  convenient.  I  am  still  in  the  ordnance  here — the 
senior  Lt,  Comdr.  in  the  yard — and  still  eight  (ilea  from  my  coveted  pro- 
motion to  the  third   stripe. 

Nearly  all  the  officers  have  been  changed  here  this  winter.  CapL  Parker 
was  relieved  by  Capt.  Bryson,  and  Capt.  Hughes  has  the  Ohio.  Potter  has 
been  sent  to  sea  in  command  of  a  4th  rate,  much  to  his  disgusL  Kautz  is 
still  here  and  elated  by  the  proprietorship  of  a  hoy  baby. 

Walker  and  Nichols  are  with  Spicer  in  the  Equipment,  and  the  Ordnance, 
headed  by  Truxtun,  is  kept  alive  by  B.  P,  Smith,  Schouler  and  myself. 

It  is  exceedingly  dull  at  the  yard,  and  we  have  nothing  to  do  but  doie 
in  our  office  chairs,  and  swear  at  "  Dull  Time." 

The  Armory  is  turned  into  a  ball  room  every  Tuesday,  and  quite  filled 
with  the  yard  and  city  belles  and  beaux.  The  floors  are  waxed,  and  the 
Marine   Band  furnishes  the  mu.sic. 

I  have  been  absent  all  winter,  on  leave,  in  Washington,  where  I  had  a 
very  gay  time  amidst  balls,  parties  and  receptions. 

I  had  a  good  time  with  Milton  for  the  first  time  in  five  years,  and  satisfied 
myself  that  he  could  beat  me  at  billiards.  He  has  been  ordered  on  the 
practice  cruise,  and  joins  the  ship  on  the  first  of  May. 


I 
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The  "High  Commission"  and  the  "Low  Commission"  (San  Do.)  are 
both  in  session,  the  first-named  being  busy  with  champagne  excursions 
with  the  jolly  Robeson,  and  the  others  still  in  bed,  with  sj'phons  down  their 
throats,  drawing  off  the  West  India  rum  that  they  have  smuggled  in. 

I  am  enjoying  my  quiet  married  life  very  much,  and  am  completely 
domcslicatcd.  My  bachelor  habits  have  gone  to  the  winds — a  great  saving 
of  dollars  and  an  improTement  in  health.  We  are  going  out  of  the  city 
to  pa?s  the  summer,  having  taken  a  suite  of  rooms  in  Medford. 

I  saw  your  mother.  Florence,  and  Lulu  two  days  since,  all  well  and 
happy,  preparing.  I  presume,  for  the  coming  event  that  will  bring  you  a 
brother-in-law. 

Remember  mc  to  Casey,  Picking,  and  other  friends.  We  hear  great 
stories  of  the  beautiful  condition  of  the  Colorado  and  her  discipline.  I  am 
glad  that  you  are  having  such  a  good  time,  and  wish  you  a  pleasant  cruise, 
good  health,  and  a  safe  return. 

Don't  get  knocked  over  by  those  confounded  Koreans — its  better  to  be 
killed  by  white  men. 

In  haste,  affectionately. 

(Signed.)   W.  B.  CusaiNG. 


The  brave  mother  who  gave  three  famous  sons  to  the  Union 
cause  was  an  accomplished  woman.  A  few  days  before  the 
birth  of  Howard,  Mrs.  Gushing  was  impressed  with  the  presenti- 
ment of  death  and  wrote  in  her  Bible  three  verses  under  the  head- 
ing *'  To  Milluu,  with  the  Legacy  of  his  Mother's  Bible."  The  last 
verse  is  given : 


Farewell,  my  son !  Perchance  through  grace 

We'll  meet  again  above — 
Thine  infant  memory  may  not  trace 
Thy  mother's  form,  thy  mother's  face; 

But  O.  that  mother's  love 
Bums  deep  for  thee,  my  first-born  diild ! 
God  keep  thy  sfirit  vudeHlcdf 


I  The  mother  was  highly  esteemed  by  her  neighbors  as  is  shown 

in  a  newspaper  clipping  from  the  Dodge  Co.  Citisett,  Beaver  Dam, 
Wisconsin,  about  I>cccmher  24,  1864. 

In  the  proceeding  of  Congress  this  week  wc  find  this  item : 
On  motion  of  Mr.  Rice  the  House  took  up  and  passed  the  Senate  joint 
resolution,  giving  the  thanks  of  Congress  to  Lieut.  Cushing  for  destroying 
the  Albemarle. 

The  destroying  of  this  formidable  ram  and  ironclad  was  one  of  the  most 
daring  and  brilliant  adventures  nf  naval  warfare,  and  of  course  places  the 
name  of  its  hero,  Lieut.  Wm.  B.  Cushing.  permanently  in  the  annals  of 
fame  and  makes  him  a  subject  of  public  interest  and  inquiry. 
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A  few  evenings  ago  a  party  of  citizens  of  this  city,  but  formerly  of  Chau- 
tauqua County,  N.  Y.,  in  conversation  while  taking  an  oxteam  sleigh  ride, 
developed  the  following  reminiscences  of  Lieut  Cushing's  early  life.  His 
mother  was  a  widow  with  three  boys,  all  of  them  born  in  Wisconsin,  of 
whom  William  was  the  youngest  when  she  settled  in  Fredonia,  Chautauqua 
Co.,  N.  Y.,  her  husband's  native  place,  for  the  purpose  of  giving  her  sons 
the  best  school  education  she  could  afford  for  them.  This  was  about  sev- 
enteen years  ago.  She  is  remembered  as  a  more  than  usually  intelligent 
lady,  cultivated,  refined,  literary  in  her  tastes,  and  a  faithful  and  devoted 
mother.  Mrs.  F.  R.  Harris  Reid,  of  this  city  was  then  a  teacher  in  the 
Union  School  of  Fredonia,  and  Willie  Cushing,  then  about  6ve  years  old, 
was  the  prodigy  of  the  school  in  the  art  of  "  speaking  pieces."  For  a  certain 
exhibition  occasion  his  mother  wrote  a  piece  for  him  and  he  spoke  it,  no 
one  but  himself  and  her  knowing  anything  about  it  till  it  came  out  before 
the  audience  in  his  fine  graceful  delivery,  as  follows: 

Who,  with  a  cheerful,  smiling  face. 
Meets  her  loved  pupils  in  this  place, 

Each  morn  and  never  tarries, — 
And  though  the  day  be  wet  and  cold, 
Hastes  like  a  shepherd  to  his  fold? 

Our  teacher,  good  Miss  Harris. 

Whose  dark  eye  meets  each  little  child. 
When  fun  and  frolic,  nearly  wild. 

Away  good  order  carries? 
Who  grieves  to  punish,  when  she  must. 
And  even  then  is  kind  and  just? 

Our  teacher,  good  Miss  Harris. 

I  fear  wc  may  not  keep  her  long 
Amid  our  noisy  Httlc  throng; 

But  blest  is  he  who  marries 
The  patient,  kind,  devoted  girl — 
A  precious  gem,  a  priceless  pearl — 

Our  dear  beloved  Miss  Harris. 

A  certain  well-known  citizen,  a  widower,  who,  Madame  Rumor  said, 
was  going  to  marry  Miss  Harris,  was  there  present,  and  this  last  bit  set 
all  eyes  on  him  and  made  uproariotis  merriment  for  the  audience  who 
wouldn't  be  satisfied  until  Wlillie  came  out  and  spoke  his  piece  over  again. 
(But  the  lucky  man  wasn't  there — Kd.  Citizen.) 

There  arc  probably  twenty  or  more  people  in  this  city  and  vicinity,  from 
Chautauqua  County,  N,  Y.,  who  remember  the  widow  Cushing  and  her 
three  little  boys,  and  will  recall  some  of  the  above  facts.  Her  oldest  son, 
Alonzo,  was  captain  of  a  battery  in  the  terrible  battle  of  Gettysburg,  and 
refused  to  retreat  after  three  separate  orders  to  do  so  from  his  superior 
officer:   he  held  his  ground,  kept  his  battery  playing  on  the  rebels,  won  the 


distinction  of  having  saved  the  day.  but  felt  at  his  post  of  valorous  duty 

and  bloody  victory.  These  boys  were  noted  in  their  school  days  for  pluck 
and  cnerg>',  and  were  always  on  hand  to  fight  for  their  own  and  each 
other's  rights,  or  for  any  small  or  feeble  child  that  might  be  imposed  upon 
by  stouter  children. 

Mrs.  Cushtng  has  left  on  record  her  own  comments  on  the  boy- 
hood of  her  gallant  son  William,  stating  that  he  was  always  fond 
of  the  water,  and  a  swimmer  in  habyhood ;  from  a  small  bridge 
near  the  Cushings'  Wisconsin  home  one  might  have  seen  any  sum- 
mer day  four  small  images  spring  inco  the  water,  as  the  brothers 
were  loving,  healthy  little  companions  in  all  their  sports.  There 
Wiirs  life  was  saved  from  drowning  by  an  elder  brother.  In 
Giicagc  Will  took  his  father's  tall  hat,  slipped  away  unnoticed, 
and  walked  from  a  pier  into  the  river.  After  frantic  search  his 
parents  found  him  sleeping  quietly  in  the  bed  of  the  good  wife  of 
the  sailor  who  had  rescued  him  from  a  watery  grave.  *'  The  wiver 
went,  and  the  steamboat  went,  and  I  went  too,"  was  his  explana- 
tion of  the  mishap. 

The  mother  says :  "My  boys  were  all  fearless,  but  Will  was  par- 
ticularly daring:  iinpatient  of  restraint  but  easily  governed 
through  his  affections;  very  truthful,  loving  and  sympatlietic ; 
quick  to  feel  and  prompt  to  act." 

Cashing  was  a  kindly  and  courteous  man  in  his  relations  with 
brotlier  officers  and  was  particularly  considerate  of  youngsters  and 
newly-fledged  appointees.  A  chaplain  of  the  navy  tells:  "  When 
I  received  my  appoiritmcnt  in  the  navy  a  friend  gave  me  a  letter 
of  introduction  to  Commander  Cushing,  then  stationed  at  the  navy 
yard  where  I  was  ordered  to  report.  Arriving  at  the  yard  I  inquired 
for  Cushing  and  was  infonned  that  he  was  sitting  on  a  court  in 
a  certain  building.  I  proceeded  to  the  building,  and  found  a  sen- 
try in  die  corridor  and  asked  him  to  take  my  card  to  Commander 
Cushing.  lie  disappeared  through  a  door,  soon  returned  and 
ushered  mc  into  a  large  room  where  fourteen  officers  in  full  dress 
sat  about  a  large  tabic.  A  large  man  with  beetling  eye-brows  and  a 
great  voice  demanded  "What  have  you  to  say  to  the  Court?" 
I  blushed  and  stammered  out,  "  I  would  like  to  see  Commander 
Cushing."  The  large  man,  whom  I  later  learned  was  Commodore 
Pattison  (pronounced  Pat-eyc-son  with  accent  on  the  ryr)/'  said 
"  Commander  Cushing  this  gentleman  wishes  to  speak  to  you." 
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Gushing-  obtained  permission  to  withdraw  from  the  room  and  spent] 
a  few  mirutes  with  me  in  tlie  corridor,  kindly  explaining  that  it 
was  impracticable  for  him  to  leave  the  court  for  long"  and  fixing 
a  time  when  he  would  be  at  leisure.  It  was  my  first  glimpse  of 
a  general  court-martial  and  of  Gushing.  I  shall  always  retain  a 
strong  impression  of  the  courtesy  of  this  man.  and  also  of  his  keen, 
bright  eye,  his  animated  face,  his  general  appearance  of  vigor  andl 
alertness.*' 

In  personal  appearance  Gushing  was  attractive  and  striking, 
six  feet  tall,  slender  and  perfectly  erect.  He  said  that  to  this  last 
fact  he  owed  his  life  at  tlie  Atbemarle  affair  when  a  Confederate 
shot  passed  close  to  his  spine  carrying  away  the  coat  and  the  but- 
tons at  the  small  of  his  back.  His  undershirt  torn  by  a  grape 
shot  is  in  a  museum  in  Washington,  He  carried  his  head  high  and 
shoulders  well  thrown  back  which  gave  him  a  decidedly  military 
air,  and  yet  he  was  easy  and  graceful  in  his  movements  which  in- 
dicated great  strength  and  force.  His  features  were  regular  and' 
finely  cut :  his  eyes  were  light  blue-grey,  but  his  animation  and 
enthusiasm  in  conversation  rendered  them  darker  in  ajipearancc. 
His  hair  was  medium  dark  brown,  soft  and  straight,  and  he  wore 
it  long;  the  mustache  of  a  lighter  shade,  delicate  and  silky.  He 
was  a  good  son,  husband  and  father,  religious  in  thought  and  sen- 
timent, a  firm  believer  in  prayer,  having  received  unmistakable 
proofs  of  its  efficacy  in  his  own  experiences.  He  had  faced  death 
manv  times  and  he  wondered,  as  a  man  \v\l\,  as  to  what  his  end 
would  be.  His  mind  rendered  him  a  good  companion.  He  talked, 
well  and  wrote  welL  His  impulses  were  fine,  noble,  courageous. 
Gushing  met.  as  a  bridesmaid  at  his  sister's  wedding,  in  1867,  the 
charming  girl  who  became  his  wife  at  Fredonia,  N.  Y.,  in  Februar}*, 
1S70.  after  his  return  from  the  Mautnce  and  Ghinese  waters.  He  al-  fl 
ways  brought  home  gifts  from  his  cruises.  His  wedding,  attended 
by  many  naval  officers  in  uniform,  is  said  to  hold  the  record  for  the 
largest  clergyman's  marriage  fee  in  Fredonia.  The  bride.  Miss 
Katherinc  Louise,  daughter  of  Brigadier  General  I>avid  S.  Forbes, 
became  a  very  happy  Mrs.  Gushing,  and  she  still  resides  in  her 
childhood  home  where  were  born  her  two  daughters,  Marie' 
Louise,  and  Kathcrine  Abell.  Just  after  his  marriage.  Gushing 
was  ordered  to  ordnance  dut>'  at  the  Boston  Navy  Yard,  and 
he  greatly  enjoyed  his  first  shore  duty.    He  was  domestic  in  his 
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Tasres,  made  many  social  calls  with  his  wife,  and  brought  some 
present  home  at  every  opportunity.  He  was  an  unusual  husband  in 
keeping  his  wafe  supplied  with  more  hats  and  finery  than  she 
wanted,  and  he  issued  orders  that  she  must  always  have  in  her 
wardrobe  a  silk  g^own  of  a  certain  shade  of  blue,  the  color  of  the 
dress  she  had  worn  at  the  time  of  their  engagement  in  1867.  He 
was  a  fluent  reader,  and  fond  of  Thackeray,  Dickens,  Tennyson, 
classics  and  poesy,  which  he  delighted  to  read  aloud  as  his  wife 
was  busy  with  sewing  or  other  household  tasks.  Their  first  house- 
keeping was  in  a  little  six-room  house  in  the  Washington  Navy 
Yard,  which  he  furnished  and  where  he  welcomed  his  wife  with 
babies  and  nurse  to  a  dinner  ready  to  serve.  He  enjoyed  a  busy 
life,  but  spent  much  of  his  leisure  with  his  wife  driving  with  horse 
and  surrey,  enjoying  the  babies'  prattle  and  all  the  joys  of  home. 
His  mother  came  for  a  visit  in  the  early  fall,  of  1874,  that  dear 
motlier  who  had  been  father  and  mother  to  him  since  he  was  four 
years  old.  The  first  money  that  he  earned  as  a  page  he  sent  to  her 
asking  that  she  buy  herself  a  silk  dress.  He  purchased  with  his 
first  prize  money  a  home  and  presented  it  to  her  together  with 
$5000  in  bank.  A  portion  of  his  pay  was  allotted  to  her  support. 
The  proud  mother  enjoyed  Washington  and  her  famous  son  and 
charming  daughter.  Together  they  enjoyed  the  thanksgiving 
sermon  of  Dr.  Newman  and  a  genuine  New  England  turkey  din- 
ner. A  few  days  later,  an  acute  attack  of  sciatica  was  treated  by 
injections  of  morphine,  A  violent  mental  shock  was  caused  by  a 
brother's  misfortune  and  in  his  weakened  condition  the  delirium 
of  brain  fever  followed.  In  his  crowded  quarters  was  little  room 
for  a  delirious  patient  and  he  was  taken  to  the  Government  Hos- 
pital for  the  Insane,  on  December  8,  1874,  where  he  could  have 
good  care  and  nursing.  His  wife  and  mother  Were  with  him,  on 
December  17,  when  he  became  conscious  and  rational,  and  recog- 
nized those  about  him.  While  repeating  the  Lord's  Prayer,  his 
voice  wavered,  and  stopped :  the  gallant  spirit  was  gone,  the  brave 
heart  still. 

Cushing's  ashes  lie  on  Bluff  Point  in  the  U.  S.  Naval  Academy 
Cemetery.  Within  a  few  feet  of  his  handsome  monument  lie  his 
friend  and  commander,  Lieutenant-Commander  Charles  W.  Flus- 
ser,  killed  in  midnight  battle  with  the  Albcniarle,  and  another 
friend  and  companion  in  arms  who  fell  in  the  deadly  assault  on 
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Fort  Fisher,   Lieutenant  Satnuel  W.   Preston.     He  could  havel 
chosen  no  fitter  place  for  liis  tinal  rest,  no  better  companions 
the  deep  sleep  of  death. 


Cusuing's  Tuun  on  Bluff  Point,  Naval  Academy  Ccmctehy. 

Ordck. 

Navy  Dei»aktment.  Washington.  December  18,  1874. 

The  Secretary  of  the  Navy  reffrets  to  AnnouiKc  the  death,  in  thi^  city, 
at  2J0  p.  m..  on  the  I7ih  insiani.  of  Coinmjimlcr  WMIiam  H  Ciishing,  M  iht 
Navy,  an  officer  of  merit  unrl  ahilitv,  who  was  distingui^heil  for  many  a<U 
of  daring  and  courage  during  the  late  war. 

His  funeral  will  take  place  on  Sunday,  the  20th  instant,  at  2  p.  m..  from 
the  Conmundant'*  quarters.  Navy  Yard.  \Va*hingtrtn. 

The  OflkcrA  of  the  Xa^y  and  Marine  Corps  are  rrqucMcd  to  attend  in 
lull  undress  uniform,  Gca  M.  Roiit^N, 

Secretary  of  the  Na»x 


The  two  letters  following  are  given  to  show  Cnshing's  accu- 
racy of  observation  just  twenty  days  before  his  death :  and  the 
hig^h  apprm-al  accorded  him  by  Mr.  Gideon  Welles.  It  is  fair 
to  say  that  '*  Albemarle  Cushing  "  was  brave  and  true,  and  that  he 
was  a  man  of  ima^nation.  sympathy,  hoi>e.  faith  and  love. 


William  Barkeir  Cushinc. 
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Extract  from   Letter,  November  27,   1874,  from  Commander  Cushinc 

TO  His  Brother. 

Thanksgiving  has  been  made,  and  the  day  is  passed  as  Mother  has 
probably  described  in  her  letter  mailed  this  morning.  Mother  was 
delighted  with  the  sermon,  her  ride  to  "Stewart's  Castle"  (as  they  call 
it),  and  other  fine  buildings,  and  our  visit  to  Corcoran 's  Gallery  of 
Art.  T  was  intensely  interested,  as  1  had  never  been  there.  1  was  per- 
fectly amazed  at  the  treasures  of  art  that  this  man  has  bestowed  on  tliis 
fortunate  city.  We  returned  home  with  rabid  appetites  for  our  5.30 
Thanksgiving  dinner.  Grant  came  in  late  to  church  and  sat  in  the  end 
of  the  pew  next  to  us — not  twelve  feet  away  on  my  left.  I  caught  his 
eye  once,  and  he  looked  me  square  in  the  face  for  about  ten  seconds,  as 
if  he  had  thought  that  he  had  seen  me  before.  I  looked  with  a  perfectly 
impassive  face,  wondt'rcd  how  thick  his  neck  looked,  and  how  his  cheeks 
re   puffed   out.     He   was  dressed   very   plainly,   and   had   on   a   brown 

ercoat  with  velvet  collar. 

Cox  will  come  into  the  new  Congress  a  year  from  next  Tuesday 
with  79  majority  of  Democrats  and  Independents,  and  majority  enough 
on  a  joint  vote  to  do  anything.  No  more  two-thirds  or  three-fourths 
majority  for  the  Republican  party.  Cox  is  friendly,  and  I  am  on  no  side  at 
all.  Rid  us  of  Robeson  and  I  am  content.  May  the  party  that  accepts 
new  and  necessary  issues  win,  and  may  they  all  cuff  each  other  heartily 
for  supremacy  in  our  next  Pre.sidential   Election. 


Letter  from    Giocon  Weixes  to  Mr.  E.  P.  Dorr,  of  Buffalo,  N.  Y. 
£.  P.  Dorr,  Esq.  Hartford,  17th  Feby.,  1876. 

Dear  Sik:  I  have  your  letter  of  the  14th  ins.t.,  and  am  glad  to  learn  you 
are  preparing  a  paper  for  the  Historical  Society  of  Buffalo  on  the  services 
of  the  late  Lieut.  Wm.  B.  Cushing.  You  ask  me  lo  send  sucli  reminiscence 
as  I  may  call  to  mind  of  that  young  hero  which  are  not  matters  of  record. 
His  brief,  adventurous  and  heroic  achievements  furnish  some  of  the 
brightest  pages  in  our  naval  annals,  and  my  recollections  of  him  are 
identified  with  them.  Many  who  knew  him  not  personally,  and  some  who 
did,  fail  to  appreciate  his  extraordinar\'  traits  of  character,  and  impute 
his  acts  of  heroic  daring  to  wild  and  inconsiderate  recklessness,  but  there 
was  in  his  dashing  exploits,  not  only  audacity  and  Intrepid  courage,  but 
wonderful  sagacity  and  prudence.  Projects  whlcU  most  persons  deemed 
wild  and  inconsiderate  will  be  found  on  investigation  to  have  been  delib- 
erate and  well  planned  designs,  and  the  results,  whether  in  overcoming 
or  putting  to  flight  superior  numbers,  naval  and  military,  in  lower  Vir- 
ginia, hazardous  enterprises  in  the  sounds  and  rivers  of  North  Carolina, 
or  in  the  destruction  of  the  ironclad  steamer  Albemarle,  demonjftrate  the 
wisdom  and  intelligence  which  prompted,  no  less  than  the  courage  of  the 
young  officer  in  every  instance. 

I  first  saw  young  Cushing  soon  after  entering  upon  my  duties  as  Sec- 
rctarj'  of  the  Navy.  He  had  just  been  dismissed  from  the  Nava!  Academy 
for    reasons    which    his    kinsman.    Admiral    Joseph    Smith,    pronounced 

iholastic  rather  than  naval,— not  essential  to  his  profession,  and  wholly 
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insufficient  to  justify  such  severe  treatment.  Bui  the  Superintendent 
Captain  Blake,  and  Captain  Magruder,  Chief  of  the  Ordnance  Bureau,  who 
had  special  charge  of  the  School  at  Annapolis,  declared  it  was  not  his 
Hrst  failure,  that  he  was  inattentive  to  certain  studies,  was  boyish  am 
wayward,  was  wanting  in  essential  elements  which  were  requisite  to  tbj 
make-up  of  a  good  naval  oflicer,  and  that  to  reinstate  him  at  the  Academy 
would  be  detrimental.  Under  the  emphatic  protest  and  remonstrance  of 
these  officers,  he  could  not  well  be  restored,  but  I  well  remember  the 
expression  of  saddened  disappointment  and  grief  which  shadowed  his 
juvenile  face  when  informed  of  the  fact. 

A  few  weeks  later,  when  hostilities  commenced,  he  promptly  applied  for 
permission  to  re-enter  the  Navy,  said  his  passion  and  his  life  were  ia  it 
and  that  in  some  capacit>'  he  was  determined  to  live  and  die  in  the  pro- 
fession. In  the  emergency  of  that  period,  but  without  legal  authority  to  act 
for  Congress  had  adjourned  without  investing  the  Executive  with  any 
discretionary  power  to  meet  the  impending  crisis,  it  became  necessary  to 
immediately  increase  the  naval  force,  and,  one  of  the  earliest  appointments 
I  made,  was  that  of  young  Cushing.  Sympathy  for  the  youth,  whose  per- 
severance, enthusiasm  and  zeal  impre.ised  me,  had  probably  as  much 
inlluence  as  the  recommendations  of  his  friends  in  this  selection.  His 
gratitude  for  the  appointment  was  earnest  He  said  he  considered  it  his 
6r5t  step;  that  he  would  gain  position,  and  I  should  never  have  cause  to 
regret  his  re-instatenient  in  the  service. 

The  reports  and  anticipations  of  Commodore  Stringham,  under  whom 
he  first  served,  were  scarcely  more  favorable  tlian  Blake's  and  Magrudcr's. 
He  thought  Cushing  too  full  of  levit>*,  too  fond  of  fun  and  frolic  to  make 
a  valuable  officer.  The  truth  was  with  his  exuberant  spirit  he  had  too  little 
to  do;  his  restless,  active  mind  was  fdled  with  adventure  and  zeal  to  accom- 
plish something  that  would  do  himself  credit  and  the  country  service. 

Your  paper  will,  if  I  understand  you,  make  mrntion  of  his  hold,  skilful 
and  successful  exploits,  most  of  which  will  be  found  in  his  own  report 
and  the  reports  of  his  superior  officers.     I  need  not,  therefore,  allude 
them   further  than  to  say,   they  were   unsurpassed,   1   think  unequaled 
number,  conception,  plan,  and  courageous  execution  by  those  of  any  offici 
uuder  the  government     Our  navy  was  filled  with  brave  men,  ready  to  do 
or  die.  hut  the  youthful  Cushing  was  personally  without  a  rival  in  prolific 
schemes,  important  in  their  results,  and  in  the  hazardous  and  daring  exe- 
cution of  which  he  always  chose  to  lead.     The  very  audacity  of  many  O^m 
his  suggestions   .startled  and   astounded   those  lo   whom  they  were   coro^ 
municated,  but  when  accepted  and  accomplished,  they  extorted  admiration. 

The  otficial  reports  of  his  exploits  are   interesting,  Imt   a  narrative  of 
the  details,  would  they  be  told,  would  be  found  to  equal  those  of  widH 
romance.  ^^ 

Possessing  the  happy  faculty  of  magnetizing  and  inspiring  others,  he 
never  failed  to  procure  an  abundance  of  volunteers  for  his  most  hazard- 
ous expeditions.  Foremost  in  all  danger,  his  men  were  ever  ready  to 
follow,  relying  on  his  ready  tact,  courage,  and  ability.  Notwithstanding 
his  juvenile  looks  and  manner,  their  confidence  in  him  was  unlimited. 
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In  ihe-sprinff  and  summer  of  1864  great  anxiety  was  felt  in  relation  to 
aflFairs  on  the  coast  and  in  the  sounds  of  North  Carolina.  Most  of  the 
troops  had  been  withdrawn  for  service  elsewhere,  leaving  but  a  feeble 
force  to  retain  and  occupy  the  places  in  our  possession.  The  fleet  which 
had  co-operated  with  the  army  was  composed,  necessarily,  of  light-draft 
vessels,  for  such  only  could  enter  and  navigate  the  sound.  These  seemed 
at  the  mercy  of  the  /Ubemarle.  n  formidable  ironclad  steamer,  which  had 
been  built  on  the  upper  waters  of  the  Roanoke  for  their  destruction. 
Though  this  powerful  craft  had  been  bravely  met,  and  to  some  extent 
injured  by  our  unarmorcd  vessels,  several  had  been  sunk  or  disabled  by 
her,  and  others  remained  in  constant  apprehension  of  the  reappearance  of 
their  formidable  antagonist. 

While  the  government,  and  especially  the  Navy  Department,  were  in 
extreme  solicitude  for  the  welfare  and  safety  of  the  force,  naval  and 
mib'lary,  in  that  quarter,  young  Gushing  was  permitted,  in  July,  to  come  to 
Washington  and  submit  a  proposition  by  which,  if  the  Department 
approved,  he  would  destroy  the  AlbemarU.  He  was  at  that  time  only 
twenty-one  years  of  age,  with  a  youthful,  almost  boyish  look  and  appear- 
ance, such  as  would  have  prevented  his  proposition  from  being  entertained 
but  for  the  abihty  he  had  exhibited  on  repeated  occasions,  and  the  reputa- 
tion he  had  already  acquired  for  daring  and  successful  achievements.  In 
fact,  he  came  to  me  fresh  from  the  execution  of  a  remarkably  bold  and 
hazardous  reconnoissance  of  the  harbor  and  entrance  of  Wilmington.  His 
earnestness,  undoubted  courage  and  the  skill  ,ind  judgment  exhibited  on 
repeated  occasions  inspired  me  with  confidence  in  him  and  his  project,  not- 
witlistanding  his  youth. 

I  therefore  gave  him  confidential  orders  to  proceed  to  New  York  and 
report  to  Admiral  Gregory,  who  on  the  7th  of  August  was  instructed  to 
"  fit  out  as  early  as  practicable  two  of  the  picket  boats  for  Lieut.  Wm.  B. 
CuBhing."  The  boats  were  furnishe<l  him,  with  torpedoes  prepared  by 
Chief  Engineer  Wood,  With  one  of  them  he  reached  the  sounds  of  North 
Carolina,  proceeded  up  the  river  and  sunk  the  Albemaric  at  the  wharf 
where  she  was  trebly  guarded. 

This  bold  and  unexampled  exploit,  be  it  remembered,  was  planned  and 
executed  by  this  young  officer  wilhont  advcnLitious  aid  or  previous  train- 
ing. Tlie  government  had.  at  that  time,  no  torpedo  station,  had  not 
expended  millions  in  experiments  and  in  training  its  officers  for  torpedo 
service.  Unsuccessful  attempts,  and  in  different  ways,  had  been  previously 
made  to  do  a  work  which  this  young  officer  alone  devised  and  accomplished. 

It  has  not  been  my  purpose,  nor  does  it  seem  the  object  of  your  enquiry, 
that  I  should  specify  or  detail  the  adventures  of  Gushing.  Circumstances 
connected  with  his  entrance  into  the  ser\'ice  and  some  of  his  inter- 
course with  the  Department  that  arc  not  generally  known,  but  which 
develop  his  traits,  are  mentioned.  I  may  add  that  the  great  chief  of  the 
American  Navy.  Farragut,  who  was  endowed  with  like  heroism,  and  for 
whom  alone,  the  office  of  admiral  was  created  and  its  honors  intended, 
said  to  me  (hat  while  no  navy  had  braver  or  better  officers  than  ours,  young 
Gushing  was  the  hero  of  the  War.  Very  respectfully, 

(Signed)     Gideon  Welles. 
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DETAIL  CHRONOLOGY   OF  WILLIAM   BARKER   GUSHING. 

Nov.  4,  1842,  Born  in  Delafield,  Wisconsin. 

Sq>t.  25,  1857,  appointed  acting  midshipman  from  New  York.  ^| 

Mar.  23,  1861.  resigned.  ^ 

April  1,  i86i,  appointed  acting  master's  mate  in  the  U.  S.  Volunteer  Navy, 
and  served  as  such  attached  to  the  U.  S.  S.  Minnesota. 

Sept.  13.  1861,  resigned,  resignation  accepted. 

OcL  19,  1861,  warranted  as  a  midshipman  from  June  i,  rSrti. 

Oct.  25,  1861,  ordered  to  duty  in  North  Atlantic  Blockading  Scjuadron 
and  assigned  to  the  U,  S.  S.  Cambridac. 

Nov.  9.  1861,  with  Lieutenant  William  Gwin  destroyed  the  Ada  in  Rappa- 
hannock River. 

Mar.  27,  1862,  detached  from  Cambridge  with  sick-leave  for  one  month. 

May  14.  1862,  ordered  to  U.  S.  S.  Minnesota. 

July  16,   1862.  promoted  to  lieutenant. 

August  — ,  1862,  ordered  to  U.  S.  S.  Commodore  Perry  as  executive 
officer   under   Lieutenant-Commander    Charles   W.    Flusscr. 

Oct.  3,  1862,  in  severe  engagement  in  RlacWwaier  River,  and  for  great 
gallantry  was  placed  in  command  of  the  V.  S.  S.  Ellis  a  small  steamer 
captured  at  Elizabeth  City.  Fchruary  to,  1862,  and  armed  with  two  im- 
pounders and  a  loo-pdr.    Parrott  rifle,  draft  6  feel. 

Oct.  19,  1862,  burned  laden  schooner  Adelaide  in  New  Topsail  Inlet 

Oct.  29.  i8rt2.  destroyed  large  saltworks  in  New  Topsail  Inlet. 

Nov.  23-25.  1862,  expedition  to  Jacksonville,  N.  C,  and  loss  of  the  Ellis 
under  guns  of  enemy's  batteries. 

Nov.  26,  1862,  asked  permission  to  take  the  schooner  Home  into  New 
Inlet  to  capture  Wilmington  pilots.  With  approval  of  the  Department  the 
attempt  was  made.  On  return  Gushing  was  ordered  to  command  th« 
U.  S.  Commodore  Barney. 

April  ii-May  4,  1863,  senior  officer  in  charge  of  squadron  of  twelve  gun- 
boats aided  army  in  defense  of  Suffolk  and  saved  that  post  from  capture,  by 
his  own  zeal,  skill  and  courage  and  those  of  Lieutenant  Lamson. 

.April  22,  1863,  led  expedition  of  ninety  sailors  over  land  to  Chuckatwck, 
Va.,  a  punitive  expedition. 

June  24,  1863,  led  joint  expedition  to  White  House,  Va. 

Aug.  9,  1863,  ordered  to  command  the  U.  S.  S.  Shokokon. 

Aug.  22.  1863,  destroyed  schooner  Alexander  Cooper  in  New  Topsail 
Inlet. 

Aug.  18.  1863,  destroyed  the  blockade-runner  Hebe. 

Sept.  5,  1863,  detached  and  ordered  lo  command  U.  S.  S,  Monliceito. 

Fch.  29,  1864,  boat  expedition  to  Smithville  to  capture  the  commanding 
general. 

Mar.  6.  1864,  the  U.  S.  S.  Monlicetlo  rammed  and  sunk  the  U.  S.  S. 
Peterhoff. 

May  9,  1864,  proposed  attack  upon  C.  S.  ram  Raleigh, 

June  23-25,  1864,  rcconnoissancc  in  Cape  Fear  River. 

July  9,  1864,  proposed  capture  or  destruction  of  C.  S.  ram  Albemartti^ 

Oct.  9.  1864.  detached  from  command  of  Monticello. 
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Oct.  27,  1864,  sunk  C.  S.  ram  AlbcmarU  by  torpedo.  Commissioned 
lieutenant-commander  from  this  date. 

Nov.  22,  1864,  ordered  to  North  Atlantic  Blockading  Squadron,  and  Dec 
2  placed  in  command  of  tlagship  Malvern. 

Dec  20,  1864,  tendered  the  Thanks  of  Congress  for  skill  and  gallantry  in 
destroying  the  C.  S.  ironclad  Aibemarlr.  Voted  silver  medal  by  Union 
League  of  Philadelphia. 

Dec.  24.  1864,  Buoyed  out  channel  and  dragged  for  torpedoes  under  the 
guns  of  Fort  Fisher. 

Dec.  25,  1864.  sounded  along  the  front  of  Fort  Fisher. 

Dec.  27,  1864,  ordered  to  command  the  U.  S.  S.  Monticello^  and  destroyed 
blockade-ninner  under  the  guns  of  Fort  Caswell. 

Jan.  13-15.  1865,  bombarded  Fort  Fisher.  , 

Jan.  15.  1865,  led  assault  on  Fort  Fisher;  collected  several  hundred 
sailors  and  relieved  U.  S.  Army  forces  in  trenches. 

Jan.  18,  1865,  occupied  Fort  Caswell  and  Smiihville,  hoisted  Stars  and 
Stripes,  relieved  by  Ueutenant-Commander  Braine. 

Jan.  19,  1865,  decoyed  by  range-lights  and  captured  blockade-runners  Slag 
and  Charlotte. 

Feb.  4-6,  1865,  expeditions  to  Little  River  and  Shallolte  Inlet. 

Feb.  lo-ii,  1865,  made  night  reconnoissances  in  Cape  Fear  River  to  near 
Wilmington. 

Feb.  18.  1865.  placed  "  mock  monitor "  made  of  an  old  flat-boat  and 
canvas  near  Fort  Anderson  causing  the  evacuation  of  that  work. 

Feb.  24,  1865,  detached  from  command  of  Monticcllo  and  wait  orders. 

March  20.  1865.  admitted  to  the  Third  Degree  of  Free  Masonry,  Star  of 
Bethlehem  Lodge,  Chelsea,  Massachusetts. 

May.  17,  1865,  ordered  to  navy  yard,  New  York. 

June  24,  1865,  ordered  to  U.  S.  S.  Lancaster,  Pacific  Station. 

March  5,  1866,  tendered  Freedom  of  the  City  of  San  Francisco. 

March  11,  1867,  detached  and  wait  orders. 

Oct.  7.  1867,  ordered  to  command  U.  S.  S.  Moutnee,  sailed  from  Wash- 
ington Navy  Yard,  and  via  Rio,  Cape  Town,  Crater  Lake,  and  Batavia, 
arrived  at  Hong  Kong  the  first  of  May,  most  of  the  journey  being  under 
sail.    June  13-1S,  1868,  Nov.  20-Dec.  10,  1868,  cruising  for  Chinese  pirates. 

Nov.  12.  1869.  detached. 

Feb.  — ,  1870,  married  to  Miss  Forbes,  at  Frcdonia.  N.  Y, 

Mar.  30,  1870,  ordered  to  ordnance  duty,  navy  yard,  Boston. 

Jan.  31,  1872,  commissioned  commander. 

Feb.  9.  1872,  detached  and  wait  orders. 

July  II,  1873.  ordered  to  command  U.  S.  S,  ^''yoming, 

Nov.   16,  1873,  arrived  at  Santiago  de  Cuba,  11  a.  m. 

Nov.  18,  1873,  .ttarted  fires;  at  9  a.  m.  "shifted  berth  near  in." 

Nov.  26,  1873,  Commander  Braine  in  the  Juniata  arrived  at  Santiago, 
and  the  Kansas  arrived  on  Dec  2. 

Dec.  s,  1873,  the  I'Vyoming  stood  out  of  Santiago  and  arrived  at  Key 
West  Dec.  to.  departed  for  Aspinwall  Dec.  23.  returned  to  Key  West, 
January  22,   1874.  convoying  the  General  Sherman   seized   at   Aspinwall ; 
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drilled  with  the  g:rcat  Fleet  in  February,  and  was  ordered  to  the  Wash- 
ington Navy  Yard  to  go  out  of  commission. 

April  24,  1874.  dishing  was  detached  on  waiting  orders. 

April  27.  1874,  ordered  to  duty  as  assistant  to  executive  officer,  navy 
yard,  Washington. 

August  25,  1874.  ordered  to  duty  as  senior  aid  to  commandant, 

Dec.  8,  1874,  transferred  to  Government  Hospital. 

Dec.  17,  1874.  died  at  2.30  p.  m. 

Dec.  20,  1874,  funeral  from  commandant's  quarters  navy  yard.  Washing- 
ton; interment  at  BIufF  Point,  Kaval  Academy  Cemetery,  January  8,  1875, 


Alonzo  Hersford  Gushing  was  graduated  from  West  Point  in 
June,  1861,  was  ordered  to  Washington  without  delay,  was  as- 
signed to  training  volunteer  artillerymen,  as  first  lieutenant  U.  S. 
Artillery,  and  was  in  command  of  Battery  A.  Fourth  Artillery  of 
Regulars  at  Bull  Run.  He  was  assigned  to  the  defenses  of  the 
Capital,  and  became  ordnance  officer  for  the  Second  Corps  at 
General  Summer's  headquarters.  January  21,  1862,  and  in  March 
was  in  charge  of  topographic  work.  In  the  "  seven  days  before 
Richmond  "  he  received  high  praise  from  General  Sumner  and  in 
July  was  transferred  to  the  Topograpliica!  Engineers,  the  highest 
branch  of  the  army,  and  was  with  McGellan  at  headquarters.  At 
Antietam  he  served  with  his  battery.  On  November  5,  McClellan 
was  superseded  by  Burnside,  and  with  Sumner,  Cusbing  continued 
as  topographer.  At  Fredericksburg,  December  13.  1862,  he  took 
position  beside  General  Couch  who  reported :  "  Lieutenant  Gush- 
ing was  with  me  throughout  the  battle  and  acted  with  his  well- 
known  gallantry."  For  this  he  was  brevetted  captain  by  the 
President.  After  three  weeks  leave,  from  January  26.  1863,  Gush- 
ing resumed  command  of  his  battery  and  never  left  it  until  his 
death.  He  gallantly  served  in  the  preliminary  actions  before 
Chancellorsvillc.  and  in  that  famous  battle,  and  was  brevetted 
major  from  May  2,  1863.  With  Hancock's  corps  and  with  his 
battery  he  moved  to  Gettysburg;  he  served  with  that  superb 
soldier  as  aid,  and  on  tlie  field  was  brevetted  lieutenant-colonel 
"  for  conspicuous  gallantry  at  the  battle  of  Gettysburg,  July  1, 
1863."  The  detailed  histories  of  that  battle,  probably  the  most 
important  land  fight  in  the  history  of  this  nation,  give  mention  of 
Cushing's  endeavors  on  the  second  and  third  days  of  the  deadly 
struggle. 
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In  tile  afternoon  of  July  3,  Pickett's  splendid  column  of  17,000 
American  soldiers  emerged  from  the  woods  across  the  valley  and 
moved  toward  the  Union  center  where  Gushing  held  front  place. 
Confederate  cannon  fired  shell  over  the  infantry  with  disastrous 
effects  on  Union  bones  and  flesh.  The  enemy  came  nearer,  dis- 
charging musketry,  and  Cushing's  battery  opened  with  case  and 
canister.  Cushing's  shoulder  was  pierced  by  a  muskct-ball,  but 
he  continued  to  serve  his  battery  with  double  and  triple  charges 
of  cannistcr  that  opened  immense  gaps  in  the  Confederate  lines. 
Again  wounded,  this  time  through  the  abdomen  and  both  thighs 
he  lay  propped  up  against  a  wheel,  dreadfully  ill,  frightfully  suflfer- 
ing.  and  directed  his  gallant  orderly  sergeant  Fuger  to  stand 
beside  him  and  transmit  his  orders  to  the  batteries.  The  gallant 
Confederate,  Armistead,  at  tlie  head  of  his  men  who  had  been 
bunched  behind  the  stone  fence  just  in  front  of  Cushing's  battery, 
leaped  the  fence,  charged  the  battery.  Gushing  was  instantly 
killed  by  a  shot  through  the  mouth  and  brain,  and  the  cry  "  Gush- 
ing is  killed  "  rose  over  the  roar  of  battle.  Armistead  was  rid- 
dled with  bullets;  the  arillcrymen  fought  like  demons  with  pistols, 
sabers,  handspikes,  rammers,  spokes,  fists;  and  then  came  the 
onrush  of  the  Philadelphia  Brigade.  Armistead's  men  who  did 
not  escape  were  killed  or  captured.  Pickett's  charge  was  ended, 
and  the  flood  tide  of  the  Confederacy  began  to  recede  never  again 
to  attain  so  great  a  height.  Of  Cushing's  Battery  A.  with  ninety 
enlisted  men  and  ninety  horses  at  the  beginning  of  the  fight,  seven 
men  were  killed,  thirty-eight  wounded ;  two  officers  killed  and  one 
wounded;  eighty  three  horses  killed.  Nine  ammunition  chests 
■^■erc  blown  up  and  not  an  uninjured  wheel  remained.  The  be- 
havior of  the  men  of  Battery  A  was  due  to  the  training  and  ex- 
ample of  this  gallant  youth  on  numerous  battlefields.  The  riddled 
bodies  of  Armistead  and  Gushing  lay  beside  the  same  piece  at  the 
very  apex  of  Pickett's  charge ;  foes  in  life,  companions  in  death. 


Howard  Gushing  at  fourteen  became  a  printer's  devil  in  the 
office  of  the  Censor  at  Fredonia,  obtained  employment  as  a  printer 
in  Boston,  thence  went  to  Chicago  as  a  typesetter  on  the  Farmer^ s 
Advocate,  and  in  186 1  raised  a  volunteer  company  of  newspaper 
men.  He  was  elected  captain,  but  the  Illinois  authorities  did  not 
accept  the  company.  He  enlisted  in  Battery  B,  P'irst  Illinois  Ar- 
tillery, and  served  through  various  campaigns  including  operations 
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at  Vickshurg.  On  November  30,  1863,  he  was  made  a  second 
lieutenant.  U.  S.  Artillery,  and  assigned  to  Dattery  A.  Fourth 
Artillery  in  which  Alonzo  had  served  so  well,  and  with  the  brave 
former  Scrj^eanl,  Fuger.  promoted  for  his  gallantry  at  Gettysburg", 
Howar<l  took  part  in  many  battles  of  the  Army  of  the  Potomac, 
until  May.  1864,  when  the  batiery  was  ordered  to  Washington 
to  recuperate.  On  July  9,  1864,  he  was  in  the  battle  of  Monocacy. 
and  thence  luoved  to  Fort  Totten,  near  Bbdensburg,  to  defend 
Washington  against  the  raid  of  General  Early.  On  July  12  the 
Confederate  attack  was  opposed  by  Battery  A  with  its  three  100- 
pounder  Parrotts.  Late  in  the  fall  Gushing  was  sent  with  his 
battery  to  guard  the  prison  at  Elniira,  N.  Y..  containing  some 
i2»ooo  confederate  prisoners.  Here  he  restored  discipline  and 
maintained  order.  Gushing  was  with  the  Heavy  Artillery  at  Fort 
Myer,  until  September  7,  1867.  when  he  was,  at  his  request,  trans- 
ferred as  second  lieutenant  to  Troop  F,  Third  Gavalry,  and  three 
months  later  became  first  lieutenant.  Gushing  was  the  pride  and 
boast  of  his  troop,  and  his  courage  and  deeds  are  recounted  in  part 
in  the  story  of  the  Third  Cavalry,  and  in  a  charming  volume  "  On 
tJic  Border  with  Crtxik."  In  1869  he  drove  the  Indians  in  Western 
Texas.  In  1870.  after  a  cruel  Indian  ma.ssacre  of  a  parly  of 
thirty  whites,  he  surprised  and  destroyed  almost  to  a  man  the 
ofTending  Indians.  Cochise,  the  predecessor  of  Geronimo,  was 
the  wily  Apache  chief  whom  the  government  coddled  in  the  army 
camp  in  tJic  winter  of  1870-71,  against  Cushing's  earnest  protests. 
In  May,  1871,  Cochise  went  on  the  war-|>ath  and  Gushing,  on  May 
5,  was  at  Bear  Spring  in  Whetstone  Mountains,  Arizona,  with  a 
reconnoitering  party  of  twenty-two  men.  With  three  of  his  men, 
separated  from  his  party,  he  was  ambushed  and  slain.  There  was 
great  rejoicing  amongst  the  hostile  tribes  of  New  Mexico  and 
Arizotta  over  Cushing's  death.  Mr.  Sylvester  Maury  wrote  of  ham 
"  He  was  a  beau  sabrcur,  an  unrelenting  fighter;  and  although 
the  Indians  have  got  him  at  last,  he  sent  l)cfure  him  a  long  proces- 
sion of  Ihcm  to  open  his  path  to  the  undiscovered  country." 

William  Gushing  wrote,  in  part,  from  Eioston  lo  his  brother 
Milton  on  May  15,  1871  ; 

Mv  ONUY  AXP  vrxY  DCAR  BtoTMn:  With  a  heart  full  of  a^ny  I  write 
to  you  of  our  IcrriMc  misfortune.  Dear,  br»vc  "  How  ic  "  is  no  more  I 
Mw  the  neiv»  in  the  paper  at  K  a.  m.  in  the  country  this  morning  and 
hastened  in  to  break  it  tu  mother  Poor  drar  little  ^fa  \  Her  heart  is 
almuit  brolccn.     Oh  dfur  old  fellow — we  arc  left  atone  now-^the  last  of 
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four:  and  let  us  swear  to  stand  by  each  other  and  our  noble  Mother  in  all 
things. 

Dear  old  fellow — we  must  be  doubly  loving  and  attentive  to  little  Ma  now. 
Write  often  to  her.  One  thing  is  certain  of  her  sons:  they  cannot  be 
beaten.    You  can  kill  but  not  conquer  them. 

A  beautiful  tribute  was  paid  to  Lon  by  the  general  of  his  brigade  at  the 
great  Army  of  the  Potomac  meeting  here.  He  described  his  wonderful, 
superhuman  bravery.  He  selected  Allie  as  the  only  one  to  especially  eulo- 
gize. God  bless  the  brave  boys !  I  can  almost  sec  their  meeting — the  hand 
clasp  of  two  who  gave  up  life  for  duty,  and  Father  joined  by  his  noble 
Sons,  proudly  and  tenderly  embracing  them. 

God  bless  you,  dear  brother !  Don't  lose  love  for  me.  We  are  alone  now. 
My  tears  are  falling  so  that  I  can  scarcely  see.    Good-bye. 

With  all  his  heart  your  loving  brother. 


[corritioHTBD.] 
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OUTLINE   STORY  OF   THE   WAR  EXPERIENCES   OF 
WILLIAM  B.  GUSHING  AS  TOLD  BY  HIMSELF* 


I  sailed  from  Boston  in  the  frigate  Minnesota  and  reached 
Hampton  Roads  early  in  May  of  the  year  1861,  The  war  had 
just  commenced :  the  rebels  had  possession  of  Norfolk  and  were 
formingf  an  army  in  Richmond. 

When  our  ship  with  Admiral  Slringham  on  board  came  into 
^the  Roads  we  found  at  anchor  the  Cumberland,  Quaker  City  and 

oniicello,  men-of-war.  On  nnr  right  hand  was  Fort  Monroe, 
)ver  which  the  old  flag-  still  waved,  while  five  miles  away  the  sun 
(hone  upon  a  new  banner  raised  in  defiance — an  emblem  of 
•eason.    The  Monticello  (which  I  afterwards  commanded)  had 

ren  in  action  with  the  battery  on  Sewell's  Point,  receiving  sev- 
eral shots  and  losings  a  few  men,  gaining  the  honor  of  being  the 
first  ship  imdcr  fire  during  the  rebellion. 

We  had  been  at  anchor  but  a  day  when  a  fleet  of  ^ye  sail 
(schooners)  loaded  with  tobacco  came  boldly  down  from  Rich- 
lond.     The  South,  in  actual  rebellion,  thought  that  none  would 

ire  molest  them,  and  that  a  few  of  the  chivalry  unarmed  might 

ider  cover  of  the  name  Virginian  pass  through  our  fiect  of 

cringing  Yankees  "  and  proceed  upon  their  way.  to  exchange  the 
fragrant  wee<i  for  powder  and  shot  that  were  required  for  our 

lUghter. 

It  is  needless  to  say  that  we  captured  them  all,  and  that  night 
I  was  sailing  away  for  Philadelphia  in  the  prize  Dclaivare  Farmer. 
iter  a  narrow  escape,  in  our  crazy  craft,  during  a  gale  of  wind, 
T  came  to  anchor  in  port,  turned  over  the  first  prize  of  the  war  to 
the  authorities  and  at  once  returned  to  Fortress  Monroe,  only  to 
be  sent  off  again  prize  master  of  bark  Pioneer  bound  to  New 
York. 

♦  Paymaster  Oiarles  Conard,  U.  S.  Navy,  deposited  this  story  in  the 
Navy  Department  Library  in  1909. 
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Taking  passage  in  June  in  the  frigate  Colorado.  I  proceeded 
Charleston,  S,  C,  and  went  on  board  the  IVabash,  remaining 
nearly  a  month,  blockading  in  view  of  Fort  Sumter.  Some  cap- 
tures were  made,  after  which  I  went  up  to  Hampton  Roads  to 
rejoin  the  Minnesota,  An  expedition  was  fitted  out  in  August 
to  go  up  the  Back  River  in  Chesapeake  Ray,  to  storm  a  battery 
and  burn  some  vessels.  I  was  sent  in  the  first  launch.  We  had 
but  a  slight  skirmish,  but  burned  a  number  of  schooners.  The 
next  month  the  capture  of  the  Hatteras  forts  was  projected. 

On  the  twenty-first  of  August  we  left  Hampton  Roads  in  the 
frigate  ^Minnesota,  flag-ship,  followed  by  a  squadron  consisting 
of  the  IVabiJish.  Cumberland.  Susquehanna,  Pmmiee,  Monticello 
and  Harriet  Lone,  men-of-war,  and  three  steam  transports, 
bound  for  Hatteras  Inlet,  to  attack  the  rebel  forts.  At  this  time 
the  inlet  sent  forth  swarms  of  small  privateers,  and  furnished  a 
convenient  harbor  for  blockade  runners,  and.  as  the  gate-way  to 
the  large  inland  waters  of  the  sounds^  was  of  great  importance. 
Its  capture  being  determined  upon.  Admiral  Stringham  was  se- 
lected as  the  commander  of  the  expedition,  and  entrusted  with  the 
largest  fleet  that  had,  then,  ever  sailed  in  company  under  the 
American  flag.  We  came  in  sight  of  the  forts  in  the  evening  of 
the  twenty-seventh  and  on  the  morning  of  the  twenty-eighth,  by 
the  aid  of  surf  boats,  succeeded  in  landing  the  few  hundreds  of 
soldiers  who,  under  command  of  General  Butler,  accompanied 
us.  These  took  position  two  miles  north  of  the  enemy,  and  were 
joined  by  the  marines  of  the  squadron,  led  by  old  Major  Shuttle- 
worth,  who,  full  of  pluck,  aspired  to  carry  his  wig  into  an  assault 
that  might  remind  him  of  former  experience  in  Mexico. 

The  batteries  were  earthworks,  two  in  number,  and  respectively 
named  Fort  Hatteras  and  Fort  Clark  and  were  commanded  by 
Commodore  Barron,  rebel  flag-officer.  At  lO  o'clock  the  squad- 
ron had  moved  into  position  in  line  and  the  first  gun  was  fired  by 
the  iV abash;  answered  by  the  rebel  guns  so  promptly  that  their 
shot  seemed  but  our  own  rebounding.  This  was  a  great  moment 
for  me,  a  youngster  who  had  never  been  fairly  under  fire — and 
I  shall  never  forget  or  again  experience  the  wild  pleasure  and  ex- 
citement that  I  felt,  as  the  stem  challenge  and  response  passed 
over  the  blue  water  on  that  sunny  August  day.  I  commanded 
the  quarter  deck  division  of  eight  VHI-inch  guns,  and  from  mv 
position  upon  deck  had  a  fair  view  of  every  moment  during  the 
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If  I  was  exciied  and  eager.  I  was  not  so.  alone,  as  I  remcm- 

r  well  our  gallant  old  captain's  look  as  the  first  whiz  of  rebel 

iron  came  to  our  cars.    With  flushed  face  and  sparkling  eye  he 

straightened  his  tall  form,  and  with  gray  hair  bared  to  the  sun, 

^tamped   his   foot  upon   the  bridge   and   impulsively  exclaimed 

Glorious !  glorious — closer !  closer !  '* 

We  were  soon  in  action — ever)'  ship  a  sheet  of  flame  from  bows 
to  stern — and  at  12.30  the  fla;d:s  from  both  forts  were  shot  away 
and  the  enemy,  in  the  act  of  abandoning  Fort  Clark,  were  rushing 
madly  along  the  beach,  while  our  shell  tore  through  and  through 
tliem — and  bursting  sent  mangled  bodies  high  in  air,  or  buried 
them  by  dozens  in  sand  graves  upon  the  shore.  At  2  p.  m.  the 
erican  colors  were  hoisted  upon  Fort  Clark,  and  no  flag  being 
displayed  from  the  remaining  fortification,  our  Admiral  concluded 
that  it  had  surrendered,  and  ordered  the  MonticcUo  to  feel  her 

Iiray  in  and  gain  its  rear.  Captain  Gillis  soon  got  aground  in  his 
attempt  and  the  rebel  guns  suddeidy  opening  fire,  his  vessel  was 
(n  a  critical  situation.  At  least  fourteen  heavy  gims  were  playing 
ppon  her  at  close  range,  but  the  MontkcHo  promptly  returned  the 
fire,  and  at  the  same  time  coolly  maneuvered  to  get  out,  which  she 
succeeded  in  doing — in  a  somewhat  shattered  condition— covered 
in  her  retreat  by  the  concentrated  fire  of  the  squadron.  At  sun- 
down the  fleet  hauled  off  shore  for  the  night,  and  we  feared  that 
the  morrow  might  prove  stormy,  in  which  case  the  enemy  might 
ot  only  save  their  fort,  but  find  our  troops  at  their  mercy.  In 
consequence  a  spirit  of  gloom  and  doubt  pervaded  the  squadron 
that  was  not  lifted  until  the  bright  sun  and  smooth  sea  of  the 
twenty-ninth  proved  it  good  fighting  weather,  and  the  signal  was 
hoisted  "  All  hands  prepare  for  action." 

At  8  a.  m.  we  were  again  engaged,  the  enemy  returning  our 
fire  in  a  spirited  manner,  but  not  again  hoisting  their  flag  after 
it  was  shot  away  early  in  the  fight.  The  concentrated  fire  uptm 
the  fort  was  terrific — being  mostly  from  one  hundred-,  and  fifty- 
pounder  guns,  fired  with  great  care.  Sixty  shells  exploded  inside 
the  parapets  in  a  single  minute,  and  at  1 1  o'clock  an  eleven-inch 
shell  penetrated  the  boml>proof  and  entered  the  magazine,  caus- 
ing the  immediate  surrender. 

A  white  flag  was  hoisted  and  a  swarm  of  rebels  appeared  upon 
the  fort,  while  at  the  same  time  signal  was  made  to  cease  firing. 
Commodore   Marron  soon  cauje  over  our  side,  and   surrendered 
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his  sword  upon  the  quarter-deck  and  wc  took  possession  of  cap 
tured   men   and   property,   bringing  the  prisoners,   some  seven 
hundred  and  fifty  in  number,  on  board  the  Minnesota. 

An  incident  must  be  mentioned  that  professional  men  will  ap- 
preciate. When  it  was  ascertained  that  an  eleven-inch  shell  had 
entered  the  ventilator  of  the  enemy's  magazine  and  thus  forced  a 
surrender,  every  officer  in  the  fleet  who  commanded  a  gun  of 
that  caliber  claimed  the  honor  of  the  shot,  and  the  dispute  was 
both  long  and  loud  until  it  became  known  that  the  fuze  cap  had 
not  been  removed  from  the  projectile,  after  which  no  claimant 
could  be  found,  for  no  one  would  admit  such  a  careless  act  as 
that  of  depriving  the  fuze  of  its  effect. 

The  prisoners  presented  a  curious  and  interesting  appearance. 
They  were  not,  in  that  early  stage  of  the  war.  content  with  tlie 
ordinary  weapons  of  a  soldier,  but  were  loaded  down  with  bowie 
knives  and  revolvers,  each  man  a  walking  armory,  evidently  en- 
deavoring to  justify  in  dress  the  awe-inspiring  titles  they  assumed, 
such  as  the  "  Lenoir  Braves,"  the  '*  Tar  River  Boys,"  "  Hamilton 
Guards,"  and  '*  Jonesboro  Tigers."  These  are  a  few  of  the  fero- 
cious company  organizations  that  I  remember,  which  received  the 
hospitality  of  the  northern  prisons  as  soon  as  we  could  take 
tJiem  to  New  York. 

Our  victory  at  Hatteras  gave  General  Butler  his  first  public 
opportunity  of  showing  that  modesty  for  which  he  afterwards  be- 
came so  conspicuous  by  making  speeches  in  which  he  implied 
that  to  him  the  credit  of  our  action  was  due — whereas  the  affair 
was  a  purely  naval  one — and  General  Butler's  only  part  was  in 
placing  his  name  with  our  admiral's  upon  the  articles  of  capitu- 
lation, and  accepting  numerous  serenades  and  dinners  in  the 
North  for  a  merit  whicli  common  decency  should  have  forced  him 
to  disclaim. 

In  October.  1861,  I  was  ordered  to  the  Cambridge,  a  purchased 
screw  vessel  of  about  one  thousand  tons,  where  I  did  midship- 
man's duty  until  the  next  March.  During  this  time  we  blockaded 
in  the  Rappahannock  River;  off  Cape  Henry;  up  the  James  and 
at  Beaufort,  N.  C.  In  the  first  named  place  I  s;iw  some  sharp 
fighting  in  a  cutting  out  expedition  under  the  conmiand  of  the 
gallant  Lieutenant  \Vm.  Gwin,  afterwards  killed  in  action  on  the 
Mississippi  River.  We  cut  out  a  schooner  up  a  narrow  stream 
and  were  attacked  by  and  defeated  a  large  force  of  infantry  and 
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artillery   sent   to  take  lis.     In   a   month   we  captured  over  four 
hundred  negfroes,  or  contrabands  as  they  hep^an  to  call  thcni. 

Off  the  Capes  of  X'ir^inia  wy  duty  as  Ixjarding:  officer  was  very 
severe,  as  it  was  midwinter,  and  I  was  frequently  out  in  open 
boats  for  five  and  six  hours  at  a  time  with  the  icy  seas  and  sleet 
dashing  over  me  continually.  Several  times  I  was  too  stiflf  upon 
return  to  step  over  the  ship's  side  and  had  to  he  hoisted  on  deck. 
This  caused  a  sickness  that  sent  me  home  and  nearly  cost  me  my 
life ;  but  not  before  the  famous  Merrimack  fight  in  which  I  had 
the  honor  to  be  under  fire,  and  to  lose  a  few  drops  of  blood. 

Our  part  in  the  action  was  to  take  in  tow  the  sailing  frigate 
St»  Laivrcnce  and  steam  with  her  to  where  the  Congress  and 
Cumberland  were  maintaining  an  unequal  contest  with  the  iron^- 
clad  and  some  consort  steamers.  Before  we  got  under  fire  the 
Cumberland  had  gone  down,  hiding  her  crushed  sides  and  bloody 
decks  beneath  the  waters  of  the  James,  and  a  white  flag  at  the 
masthead  of  the  Congress  told  us  that  her  fate  was  sealed,  and 
that  her  brave  commander  Joe  Smith  was  no  more. 

The  Minnesota,  which  had  preceded  us,  was  aground  desper- 
ately fighting  her  iron  antagonist,  whose  shots  tore  through  and 
through  the  wooden  frigate  at  every  moment.  The  St,  La^vrence 
grounded  under  tlie  fire  of  the  Sewell's  Point  batteries,  and  we 
were  soon  warmly  engaged  with  the  heavy  rifled  guns  of  the 
enemy.  With  the  Merrimack  we  exchanged  a  few  shots  just  as 
she  was  withdrawing  for  the  night.  At  8  in  the  evening  we  got 
the  frigate  afloat,  and  anchored  at  Fortress  Monroe,  preparing 
for  a  desperate  and  hopeless  fight  on  the  morrow.  It  seemed  as 
if  nothing  could  save  our  wooden  fleet  from  entire  destruction,  as 
we  were  then  virtually  disabled,  but  the  Providential  arrival  of  the 
Motntor  changed  the  aspect  of  affairs  and  we  awaited  the  mor- 
row with  an  eagerness  amounting  to  impatience,  A  day,  big 
with  the  fate  of  future  navies !  The  sun  arose  on  a  calm  Sunday 
morning  and  glistened  on  tlie  side  of  the  rebel  monster,  pressing 
boldly  out  in  the  early  day  to  finish  the  awful  havoc  that  she 
had  inaugurated. 

The  Merrimack  steamed  towards  the  Minnesota  (still  aground) 
preceded   by   the   steamer    Yorktoivn,   scarcely   noticing  a   black 
,      speck  that  moved  out  from  behind  our  frigate,  a  something  far 
I      from  prepossessing  in  appearance  and  calculated  to  excite  laugh- 
ter, were  it  not  that  it  bore  the  grand  old  flag,  that  would  never 
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have  been  risked  to  be  disgraced.  "  A  Yankee  hoax,"  said  the 
enemy;  and  came  on.  Suddenly  a  puff  of  smoke  rolled  lazily 
from  the  Monitor's  turret,  and  the  leading  vessel  of  the  enemy 
turned  and  ran  like  a  beaten  cur  with  a  two-hundred  pounder 
Yankee  shell  in  her  ribs  that  had  in  some  way  been  ejected  from 
the  "  cheese  box  "  with  an  aim  and  force  that  told  of  serious 
work  ahead. 

The  two  iron-clads  now  went  to  work  in  earnest  figliting  at 
close  quarters  and  exchanging  iron  blows  that  cracked  sharp  and 
distinct  against  adamantine  sides  and  sent  the  echo  miles  off 
amongst  us  spectators,  riveting  us  with  intense  interest  to  the 
scene.  It  was  settled  at  last.  The  dear  old  flag  was  safe  and 
the  national  honor  preserved,  and  even  the  sad  fate  of  the  Cwm- 
bcrlami  and  Congress  did  not  stifie  our  rejoicing.  The  slaughter 
of  Saturday  was  avenged  by  the  victory  of  Sunday!  Not  a  man 
had  been  killed  upon  the  MonUor;  but  her  brave  Captain  Wordcn 
was  seriously  wounded. 

The  day  after  this  exciting  duel  we  sailed  to  blockade  the 
rebel  steamer  Nashville,  then  in  the  harbor  of  Beaufort,  N.  C. 
She  escaped  from  us,  however,  in  the  night,  our  captain  refusings 
to  permit  me  to  enter  the  harbor  and  cut  her  out.  lie  should 
Iiave  worn  petticoats  instead  of  the  blue  and  gold  of  a  dashing 
service,  as  his  subsequent  conduct  proved,  when,  neglecting  to 
face  the  enemy,  he  received  from  a  court-martial  a  sentence  more 
merciful  than  just. 

I  was  by  this  time  quite  ill,  and  was  sent  home  by  a  board  of 
medical  survey,  but  only  remained  ashore  six  weeks  before  being 
ordered  to  the  frigate  Minnesota  again.  After  our  capture  of 
Norfolk,  I  went  up  the  James  River  upon  the  staff  of  Admiral 
Goldsborough.  It  was  just  after  the  battle  of  Malvern  Hill  and 
McClellan  was  anticipating  a  general  engagement  at  Harrison's 
Landing.  My  brother  was  on  the  staff  of  old  General  Sumner, 
and  when  we  met  I  was  so  fired  by  his  story  of  the  '*  seven  days' 
battle  *'  that  I  could  not  resist  the  temptation,  in  defiance  of  dis- 
cipline, of  going  on  the  same  service  in  order  to  participate  in 
the  next  affair.  While  ashore  I  rode  on  the  staff  of  President 
Lincoln  to  review  the  army.  Returning,  disap[K}inted  in  my  war- 
like anticipations,  to  Norfolk,  I  was  placed  under  suspension  for 
leaving  my  Admiral.  But.  as  a  midshipman  is  hardly  considered  a 
responsible  being,  was  soon  released. 
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On  July  i6,  1862,  I  was  promoted  to  the  grade  of  lieutenant, 
jup'pinpf  the  two  commissioned  grades  of  master  and  ensign,  and 
ordered  to  report  for  duly  on  the  sounds  of  North  Carolina. 
Here  I  became  the  executive  officer  of  the  U.  S.  S.  Commodore 
Perry,  commanded  by  Lieutenant-Commander  Fkisser.  for  whose 
memory  I  have  the  greatest  admiration.  He  was  a  man  of  clear- 
est judgment,  lion-like  bravery,  and  a  pure  patriotism.  We 
bccaine  friends  during  a  heavy  fight  up  the  Blackwater  River, 
where  he  gave  me  the  credit  of  saving  the  ship  from  boarders. 
The  fight  originated  in  a  plan  of  General  Dix,  who  was  to  move 
on  Franklin  with  twelve  thousand  men,  while  we  took  three  ves- 
sels up  the  Rlackwater  to  cut  off  the  retreat  of  the  seven  thousand 
rebels  to  be  attacked. 
The  army  did  not  move :  we  were  prompt  and  at  the  time  ap- 
tinted  found  ourselves  with  two  hundred  men  and  fourteen 
cannon  fighting  against  all  the  enemy's  force.    The  stream  was 

tery  narrow  and  crooked,  and  at  the  bends  we  had  to  send  lines 
fthore,  making  them  fast  to  the  trees  to  heave  the  ship's  bows 
round. 
Suddenly  turning  a  point   we  came  bows  on  to  a  barricade, 
ormed  by  felling  trees  from  both  banks  right  across  the  stream. 
At  the  same  time  we  drifted  into  the  left  bank.     At  once  every 
^^feree  and  bush  and  log  sent  forth  a  storm  of  lead,  and  a  yell  burst 
^tMJt  that  seemed  to  come  from  all  directions. 

We  were  in  an  ambush.   As  it  seemed  niadness  to  fight  our  few 

men  on  an  open  deck  Captain  Flusser  ordered  all  hands  under 

'     cover.    In  a  moment  I  looked  over  the  side  and  saw  a  mass  of 

infantry  rushing  to  board  us  under  cover  of  their  comrades*  fire. 

Calling  for  volunteers  I   dashed  out,  cut   loo.se   the  howitzer, 

(on  field  carriage),  and  assisted  by  six  men  and  an  officer,  Mr. 

Lynch,  wheeled  it  to  the  other  side  of  the  deck.     By  that  time  I 

I     Was  again  alone ;  all  tlie  volunteers  being  dead  or  wounded  at  my 

feet.     Without  waiting  an  inst*int  I  sighted  the  piece  and  sent 

the  canister  crashing  amongst  the  dense  mass,  now  about  thirty 

yards  away. 

Its  effect  was  fearful  and  those  who  were  not  cut  down  became 
panic  stricken  and  fell,  all  excepting  the  leader,  a  splendid  looking 
fellow  with  long  curly  hair,  who  came  on,  waving  his  sword, 
seemingly  unconscious  that  he  was  alone.  He  met  his  death  ten 
tct  from  our  side.    The  men  were  now  sent  to  quarters,  and  a 
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general  fight  commenced,  the  sailors  working  the  g^cat  guns, 
throwing  grape  and  canister,  and  our  marines,  shielded  by  the 
hammocks,  picking  the  sharpshooters  out  of  the  tree  tops,  from 
whence  they  fell  with  a  crash  and  shriek  every  moment.  Our 
only  hope  was  now  to  fight  our  way  out.  as  no  army  force  ap- 
peared to  aid  us,  and  six  hours  followed  after  the  downward 
movement  commenced,  filled  with  attacks  and  repulses.  ^| 

We  fighting  to  get  possession  of  every  bend,  to  send  ashore 
our  lines,  the  enemy  striving  in  every  way  to  keep  us  in  the  trap.    ^ 
Trees  were  cut  down  below  us,  forming  barricades,  and  rifle  pits  H 
were  thrown  up  on  every  bluflf  and  wooded  point.    But  it  was  of 
no  avail,  Yankee  mettle  was  not  to  succumb  on  that  day,     Wc   ^ 
butted  through  all  obstaictions,  and  made  the  rebs  pay  dearly  for  fl 
their  sport.    In  going  up  stream  our  ship  led  the  way ;  in  returning  " 
the  order  was  reversed,  the  Whitehead  being  lowest  down,  fol- 
lowed by  the  Hunchback^  while  the  Commodore  Perry  brought  up 
the  rear,  bloody  and  plucky.     The  leading  vessels,   rounding  a 
bend,  caught  the  fire  of  about  a  thousand  infantry,  concealed  in  a  .^ 
rifle  pit.  and  after  suffering  severely  ran  by.    We  were  some  dis-  ^| 
tance  behind,  and  when  wc  came  around  were  entirely  unexpected 
by  the  "  butternuts  "  and  were  right  on  their  flank  and  only  two 
hundred  yards  distant.    Instantly  we  threw  a  fire  of  shrapnel  and  fl 
grape  shot  through  their  trench  till  we  could  actually  hear  the 
■bones  crack  and  see  the  limbs  Hy  from  the  mangled  bodies.     In    ^ 
five  minutes  the  place  was  in  our  possession,  and  that  of  the  dead.  H 

At  last,  tired  and  feeble,  we  fired  our  last  shot,  and  were  clear 
once  more,  but  with  decks  covered  with  the  dead  and  wounded  and  ^_ 
slippery  with  blood,  and  the  whole  ship  like  a  sieve,  so  full  of  bul-  ^| 
let  holes  was  she,  but  we  had  done  our  whole  duty  and  could 
only  regret  that  the  army  failed  us,  and  that  our  "  blue  jackets" 
had  fallen  in  vain. 

We  afterwards  heard  that  General  Dix  had  changed  his  plan 
and  sent  a  steamer  to  notify  us,  but  it  had  reached  the  sounds  a 
day  too  late. 

Brave  Flusser  in  his  short  and  imperfect  report  has  compli- 
mented me  upon  my  conduct ;  and  those  who  comprehend  his 
diaracter  know  what  a  compliment  from  him  means.  I  am  as 
proud  of  it  as  of  any  in  the  war. 

I  was  ordered  to  my  first  command,  the  gimboat  Ellis,  a  cap- 
tured rebel  vessel.    Slie  was  of  iron,  three-eighths  of  an  inch  in 
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thickness,  measured  about  one  hundred  tons,  and  mounted  an 
eighty-pounder  *  rifle  g^n  forward,  and  a  twelve-pounder  rifle 
howitzer  aft.  As  she  drew  but  little  water  and  could  penetrate 
into  every  nook  and  corner  I  was,  of  course,  delighted,  and  made 
up  my  mind  to  gain  distinction  or  an  honorable  grave  before  many 
months  should  go  by. 

The  time  soon  came.  Bogue  Inlet  is  an  opening  into  the  ocean 
about  thirty  miles  south  of  Beaufort.  The  bar  is  shallow,  the 
breakers  usually  high,  a  tall  bluff  guards  the  entrance,  and  the 
little  town  of  Swansboro  nestles  in  the  rear,  about  three  miles 
from  the  mouth.  It  having  been  reported  to  the  Government  that 
blockade  running  was  carried  on  here  by  means  of  small  schooners 
to  Nassau,  I  was  ordered  down  the  coast  to  look  into  the  matter. 
After  a  slight  skirmish,  I  captured  the  town;  procured  provisions 
for  my  men  and  anchored  to  await  events,  but  soon  learning  that 
the  rumor  of  traffic  was  false,  I  started  down  to  the  southward 
without  orders,  intending  to  have  a  look  into  some  other  inlets. 

I  dashed  into  New  Topsail  Inlet  twelve  miles  from  Wilmington. 
We  captured  the  schooner  Adelaide  with  one  hundred  thousand 
dollars'  worth  of  cotton  and  spirits  of  turpentine  on  hoard.  She 
was  just  about  to  sail  for  Bermuda.  I  was  forced  to  burn  her.  I 
soon  returned  to  Beaufort  and  reported  that  I  had  acted  without 
orders,  but  was  complimented  highly,  and  ordered  to  continue 
on  the  coast  where  I  used  to  coal  at  Beaufort,  and  start  out  upon 
expeditions  in  all  directions. 

Within  a  week  of  the  destruction  of  the  Adelaide  I  had  again 
attacked  the  same  inlet  and  after  a  sharp  fight  with  some  artillery 
succeeded  in  destroying  some  large  salt  works  which  were  of 
great  value,  salt  being  very  scarce  In  the  South.  In  looking  at 
the  coast  chart  my  eye  fell  upon  New  River,  which  empties  into 
the  Atlantic  about  forty  miles  below  Beaufort,  N.  C.  I  observed 
that  it  was  wide  and  deep  after  the  bar  was  crossed,  and  that  the 
county  seat  called  Onslow  Court  House  adorned  its  banks  about 
twenty  miles  from  its  mouth.  In  fact  it  seemed  to  me  just  the 
place  for  a  nest  of  Nassau  vessels  and  I  determined  to  make  a 
dash  for  it. 


*  The  solid  shot  for  the  xoo-pounder  Parrott  weighed  too  pounds,  the  shell 
80  pounds.  A  solid  shot  fired  from  the  Etlis  at  the  Confederate  battery  in 
New  River  Inlet,  November  24,  was  recently  found,  where  it  struck,  by  Mr. 
Russell  J.  Coles,  of  Danville,  Va.,  and  is  now  in  his  possession. — C.  W.  S. 
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Extract  from  Cushing's  Official  Report. 

I  entered  New  River  Inlet  on  the  twenty-third  of  NovembeF 
with  the  United  States  sleainer  Ellis,  succeeded  in  passing  the 
narrow  and  shallow  place  called  the  Rocks  and  started  up  the 
river.  My  object  was  to  sweep  the  river,  capture  any  vessels 
there,  capture  the  town  of  Jacksonville,  or  Onslow  Court  House, 
take  the  Wilmington  mail,  and  destroy  any  salt  works  that  I 
might  find  on  the  banks.  I  expected  to  surprise  the  enemy  in 
going  up  and  then  to  fight  my  way  out.  Five  miles  from  the 
mouth  I  came  in  sight  of  a  vessel  bound  outward  with  a  load  of 
cotton  and  turpentine.  The  enemy  fired  her  to  prevent  her  falling 
into  our  hands.  I  ran  alongside,  made  sure  that  they  could  not  ex- 
tinguish the  fiames.  and  again  steamed  up  the  river.  At  i  p.  m. 
I  reached  the  town  of  Jacksonville,  landed,  threw  out  my  pickets 
and  placed  guards  over  the  public  buildings.  This  place  is  the 
county  scat  of  Onslow  County,  and  quite  an  important  town.  It 
is  situated  on  the  rij^fht  bank  of  the  river,  going  up,  and  is  thirty- 
five  or  forty  miles  from  the  mouth.  I  captured  twenty-five  stand 
of  public  arms  in  the  court  house  and  postoffice,  quite  a  large 
mail  and  two  schooners.  I  also  confiscated  the  negroes  of  the 
Confederate  post  master.  I  forgot  to  mention  that  the  town  is 
situated  upon  the  main  turnpike  road  from  Wilmington.  Several 
rebel  officers  escaped  as  I  neared  the  town  and  carried  the  news 
to  that  city. 

At  2.30  p.  m.  I  started  down  the  river  and  at  5  p.  m.  came  in 
sight  of  a  camp  on  the  bank,  which  I  thoroughly  shelled.  At 
the  fKjint  where  the  schooner,  captured  in  the  morning,  was  still 
burning  the  enemy  opened  fire  on  the  Ellis  with  rifles,  but  were 
soon  silenced  by  our  guns. 

I  had  two  pilots  on  board,  both  of  whom  informed  me  that  it 
would  be  impossible  to  take  the  steamer  from  the  river  that  night. 

High  water  and  daylight  ^vx?re  two  things  absolutely  essential 
in  order  to  take  her  out.  J,  therefore,  came  to  anchor  about  five 
miles  from  the  outer  bar,  took  my  prizes  alongside,  and  made 
evcrv  preparation  to  repel  an  attack.  All  night  long  the  signal 
fires  of  the  enemy  could  be  set-n  upon  the  banks.  At  daylight  I 
got  underway  and  had  nearly  reached  the  worst  place  in  the 
channel  wh^n  the  enemy  opened  on  us  two  pieces  of  artillery.  I 
placed  the  vessel  in  position,  at  once  hoisted  the  battle  flag  at  the 
forCp  the  crew  gave  it  three  cheers,  and  we  went  into  action.  In 
one  hour  we  had  driven  the  enemy  from  his  guns  and  from  the 
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bkifF  and  passed  within  a  hundred  yards  of  their  position  without 
receiving  fire.  Up  to  this  time  I  had  been  in  every  way  successful, 
but  was  here  destined  to  meet  with  an  accident  that  changed  the 
fortunes  of  the  day  and  resulted  in  the  destruction  of  my  vessel. 
About  five  hundred  yards  from  the  bluffs  the  pilots,  mistaking 
the  channel,  ran  the  Ellis  hard  and  fast  aground. 

All  hands  went  to  work  at  once  to  lighten  her  and  anchors  and 
steam  were  used  to  get  her  afloat,  but  without  success.  The  head- 
way of  the  steamer  had  forced  her  over  a  shoal  and  into  a  position 
where,  as  the  center  of  a  circle,  we  had  a  circumference  of  shoal 
all  around.  When  tlie  tide  fell  I  sent  a  party  ashore  to  take  pos- 
session of  the  artillery  abandoned  in  the  morning,  but  when  they 
reached  the  field  it  was  discovered  that  it  had  been  removed  while 
we  were  at  work  upon  the  vessel. 

If  T  had  secured  this  I  proposed  to  construct  a  shore  battery  to 
^assist  in  the  defense  of  my  vessel  by  keeping  the  rebels  from 
:ing  their  battery  in  position.  At  dark  I  took  one  of  my  prize 
rhooners  alongside  and  proceeded  to  take  everything  out  of  the 
'.His  excepting  the  pivot  gun,  some  ajiimunition,  two  tons  of  coal 
^Bnd  a  few  small  arms.  Steam  and  anchor  again  failed  to  get  ray 
vessel  afloat.  I  felt  confident  that  the  Confederates  would  come 
m  me  in  overwhelming  force,  and  it  now  became  my  duty  to  save 
my  men.  So  all  hands  were  called  to  muster,  and  the  crew  told 
that  they  could  go  aboard  the  schooner.  I  called  for  six  volunteers 
to  remain  with  mc  on  board  and  fight  the  remaining  gun.  Know- 
ing that  it  was  almost  certain  death  the  men  came  forward,  and 
two  master's  mates,  Valentine  and  Barton,  were  amongst  the 
number.  These  gentlemen  subsequently  behaved  with  coolness 
and  bravery, 

I  ordered  the  schooner  to  drop  down  the  channel  out  of  range 
from  the  bluffs  and  there  to  wait  for  the  termination  of  the  im- 
pending engagement,  and  if  we  were  destroyed  to  proceed  to  sea. 
Early  in  the  morning  the  enemy  opened  upon  us  from  four  points 
with  heavy  rifled  guns  (one  a  Whitworth).  It  was  a  cross  fire 
and  very  destructive.  I  replied  as  best  I  could,  but  in  a  short  time 
the  engine  was  disabled,  and  she  was  much  cut  up  in  every  part 
and  the  only  alternatives  left  were,  surrender  or  a  pull  of  one 
and  a  half  miles,  under  their  fire,  in  my  small  boat.  The  first  of 
these  was  not,  of  course,  to  be  thought  of,  the  second  I  resolved 
to  attempt.  I  fired  the  Ellis  in  five  places  and  having  seen  that 
the  battle  flag  was  still  flying,  trained  the  gun  upon  the  enemy  so 
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that  the  vessel  might  fight  herself  after  we  had  left, 
down  the  river,  reached  the  schooner  and  made  sail  for  sea,  Ii 
was  low  water  on  the  bar,  and  a  heavy  surf  was  rolling  in,  but 
the  wind  forced  iis  through  after  striking  several  times.  We  were 
just  in  time,  for  about  six  hundred  yards  down  the  beach  were 
several  companies  of  cavalry  trying  to  reach  the  mouth  of  the  inlet 
in  time  to  cut  us  off.  We  hoisted  our  flag,  gave  three  cheers  and 
were  off.  In  four  hours  I  reached  Beaufort.  I  brought  away  all 
my  men,  my  rifled  howitzer  and  ammunition,  the  ship's  stores  and 
clothing,  the  men's  bags  and  hammocks,  and  a  portion  of  the 
small  arms.  I  retained  on  board  the  FJHs  a  few  muskets,  pikes 
and  pistols  to  repel  boarders.  I  neglected  to  state  that  when  I 
took  possession  of  the  enemy's  ground  on  the  twenty-fourth  a 
salt  work  vrsis  destroyed  and  ten  boats  rendered  useless  that  were 
to  have  been  used  for  boarding. 

At  9  a.  m.  the  United  States  steamer  Ellis  was  blown  in  pieces 
by  the  explosion  of  the  magazine. 

After  my  return  to  Newbem  from  this  expedition  I  received 
from  Major-General  Foster,  commanding  the  Department  of 
North  Carolina,  a  letter  complimenting  me  on  my  action  and 
with  it  a  copy  of  a  letter  to  Admiral  Lee  in  which  the  general  re- 
quested that  I  might  be  detailed  to  command  a  squadron  of  ^\e 
army  steam  gunboats  to  co-operate  with  his  forces.  As  I  was  but 
nineteen  years  of  age  at  the  time,  I  tliought  and  still  think  this 
a  high  endorsement  of  my  conduct  in  command,  but  I  did  not  sec- 
ond the  application,  for  the  reason  that  I  did  not  wish  to  relinquish 
actual  naval  service  and  desired  one  vessel  of  the  navy  more  than 
a  fleet  of  army  boats.  I  will  only  add  that  as  my  magazine  in 
the  Ellis  was  entirely  exposed  those  who  volunteered  to  remain 
with  me  and  fight  for  the  honor  of  the  flag,  deserve  great  credit. 

After  escaping  in  my  captured  prize  to  Beaufort,  I  went  to 
Newbern  and  was  for  some  weeks  off  duty ;  but  was  soon  to  in- 
dulge in  an  adventure  which  for  real  peril  and  excitement  is 
equal  to  any.  At  this  time  the  Government  was  meditating  an 
attack  upon  Wilmington,  hut  was  in  want  nf  some  good  pilots  for 
that  harbor.'  These  I  proposed  to  capture,  and,  receiving  per- 
mission, I  fitted  out  a  little  prize  schooner  of  mine,  disguising  her 
as  English.  My  plan  was  to  run  boldly  in  under  the  forts,  take 
pilot  on  board  and  run  out,  trusting  to  the  boldness  of  the  affair 
to  carry  me  clear.  But  at  both  the  east  and  west  bars  of  that 
bor  I  was  becalmed  so  that  I  was  seen  by  the  enemy  in  the 
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01  our  nien-o'-war.  I  was,  therefore,  obliged  to  change  my  views. 
Learning  that  there  was  a  pilot  station  up  Little  River  just  at  the 
boundary  between  North  and  South  Carolina,  I  suddenly  dashed 
in  at  night  during  the  month  of  February,  1863.  The  stream  was 
narrow  and  with  wooded  banks.  About  two  miles  up  I  caught 
sight  of  a  flagstaff  on  a  bluff  in  relief  against  the  sky,  and  at  the 
same  instant  received  a  volley  of  musketry.  I  had  but  twenty  men 
in  three  small  boats^  and  several  were  at  once  knocked  over,  but 
I  saw  that  decisive  action  was  required  if  any  were  to  be  saved. 

Instantly  I  sprang  up  in  my  boat  and  sang  out,  "  Follow  me 
in ! "  turning  the  boats'  bows  at  the  same  lime  inshore.  In  a 
moment  I  had  the  men  up  the  bluflF  and  ordered  them  to  charge, 
in  a  loud  voice.  At  the  enemy  we  went,  yelling  like  demons,  and 
coming  out  into  the  open  space  saw,  by  the  light  of  a  camp  fire,  an 
earth  work  looming  up  in  front.  It  was  no  time  to  turn  back, 
another  yell  and  we  were  through  the  ditch  and  over  tlie  parapet, 
sole  possessors  of  a  fort  and  blockhouse,  from  which  the  frightened 
garrison,  five  times  our  number,  had  run  away  deceived  by  our 
boldness  into  the  belief  that  they  not  zee  were  the  surprised  party. 

They  left  their  anns,  clothes,  etc.,  as  the  spoils  ol  war,  and  a 
supper  of  pork  and  greens  upon  the  table,  to  which  our  tired  jack 
tars  did  full  justice,  winding  up  the  meal  by  a  fight  with  the  re- 
turned chivalry,  and  the  destruction  of  everything  valuable  that 
we  could  not  take  away.  The  next  morning  found  us  still  at 
anchor  off  the  river,  our  little  craft  riding  to  a  heavy  swell  that 
came  rolling  in  from  the  southward  and  westward. 

Everything  denoted  a  cdming  storm  and  nothing  could  be  more 
unfortunate  for  us.  Cape  Fear  and  Frying  Pan  Shoals  make  out 
into  the  sea  a  distance  of  thirty  miles,  forming  with  the  coast  a 
right  angle  into  which  bight  a  southwest  gale  blows  direct,  mak- 
ing an  awful  sea,  and,  at  that  time,  a  rebel  lee  shore.  And  it  was 
just  in  that  bight  that  I  found  myself,  in  a  center-board  scliooner 
of  four  tons,  with  but  one  anclior  and  fifteen  fathoms  of  chain.  It 
soon  came  on  to  blow  a  heavy  gale  and  though  I  managed  to  keep 
close  reefed  canvas  upon  the  little  Home  I  soon  found  that 
there  was  no  chance  of  weathering  the  Fr>'ing  Pan.  She  went 
to  leeward  as  rapidly  as  ahead.  A  thick  fog  now  came  to  add  to 
our  perplexity,  so  dense  that  the  water  was  not  visible  at  more 
than  t^vo  hundred  yards  distance,  but  the  rain  that  came  with  it 
served  to  beat  down,  in  a  measure,  the  immense  sea. 
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I  had  my  choice  of  two  alternatives,  either  of  which  was  not 
pleasant.  I  might  bear  up  for  the  beach  and  go  ashore  at  Fort 
Caswell  as  a  prisoner  of  war  and  join  our  poor  fellows  in  the 
hell  at  Andersonville,  or  I  might  run  the  thirty  miles  lliat  sepa- 
rated us  from  the  shoal,  calculating  the  leeway  made  and  run  the 
chance  of  striking  a  narrow  channel  that  runs  like  a  thread  across 
it  Even  there  I  knew  it  must  be  breaking,  and  I  do  not  exag- 
gerate when  I  say  that  the  chances  were  five  hundred  to  one 
against  us.  If  we  missed  our  way  by  a  hundred  yards  in  the  fog 
there  was  a  certainty  that  we  should  be  dashed  in  pieces.  Never- 
theless, I  decided  upon  this  last  named  course,  let  but  one  man 
know  the  danger,  Mr.  Valentine,  a  master's  mate,  placed  him  at 
the  helm  with  instructions  how  to  act  and  gave  the  compass 
course  that  I  decided  upon. 

The  gale  increased  in  violence  as  time  wore  slowly  by  and  the 
moment  drew  near  when  our  fate  would  be  decided.  All  at  once 
I  saw  the  old  quarter  master  at  the  lead  turn  deathly  pale  as  he 
sang  out  "  Breakers  ahead!  For  God's  sake,  sir,  go  about!  "  In 
an  instant  the  cry  was  "  Breakers  on  the  lee  bowl  "  **  Breakers  on 
the  weather  bow!"  and  we  were  into  them.  All  seemed  over 
now,  but  we  stood  at  the  helm,  determined  to  control  our  boat  to 
the  last.  A  shock!  she  had  struck!  but  it  was  only  for  a  second, 
and  she  still  fairly  flew  through  the  great  white  breakers. 

Again  and  again  she  struck,  but  never  hard.  She  had  found  the 
channel^  and  in  twenty  minutes  we  were  safe  and  scudding  for 
Beaufort. 

The  next  morning  I  was  ashore  again  and  not,  thank  God !  on 
traitor  ground. 

I  now  proceeded  to  Hampton  Roads  to  take  command  of  the 
steamer  Commodore  Barney,  a  vessel  mounting  five  one  hundred- 
pounder  smooth-bore  guns,  a  one-hundred  pounder  Parrott  rifle 
and  a  twelve-pounder  howitzer :  she  carried  a  crew  of  one  hundred 
and  fifty  men.  I  was  at  this  time  offered  command  of  the  Violet, 
a  fast  boat  intended  for  capture  of  prizes  off  Wilmington,  but  as 
there  was  a  good  appearance  of  coming  war  about  Norfolk,  I  de- 
clined. I  was  soon  rewarded.  Longstreet  besieged  Suffolk  in 
April  and  endeavored  to  outfiank  General  Peck,  and  throw  his 
army  between  our  force  and  Norfolk.  To  prevent  this  it  was 
necessary  to  hold  the  narrow  stream  called  Nansemond  River  and 
I  was  selected  by  the  admiral  for  this  undertaking.  Lieutenant 
Lamson  was  in  the  river  when  I  assumed  command  with  the 
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light  steamers  Mount  ll'ashini^tou  and  Stepping  Stones.  I  took 
with  me  besides  iny  ship  tlie  tug  boat  Cohassct.  Tlic  army  gun- 
boat West  End  was  also  in  the  stream.  On  the  fourteenth,  as 
Lamson  was  bringing  his  ships  to  join  me,  the  Mount  l^ashington 
grounded  less  than  one  hundred  yards  from  a  bhifif.  Hill's  Point, 
and  about  three  Iiundred  from  where  I  was  anchored.  The  enemy 
at  once  unmasked  a  battery  of  rifled  guns  which  were  stationed 
in  a  sunken  earth  work  on  the  point ;  and  a  fight  commenced  that 
was  both  stubborn  and  bloody. 

The  army  soon  deserted  me  and  I  sent  the  tug  down  to  watch 
the  fords  below. 

Lamson  was  soon  badly  cut  up,  but  fought  with  the  pluck  of  a 
hero  against  what  seemed  a  fated  destruction.  With  the  rising 
tide  T  pulled  aboard  his  ship  in  my  gig,  and  tr>ok  the  bearings  of 
affairs,  and  as  soon  as  she  would  float,  ordered  the  little  Stepping 
Stones  to  take  her  in  tow  and  nin  for  it.  In  the  meantime  the  battle 
was  exceedingly  warm,  as  we  were  never  more  than  three  hundred 
yards  from  the  muzzles  of  the  rebel  guns,  and  were  also  under  the 
fire  of  musketry.  After  five  hours  of  this  work  the  Stepping 
Stones  went  down  stream  with  Mount  IVashington  in  tow,  the  last 
named  vessel  a  wreck,  with  over  a  hundred  shot  holes  in  her,  but 
flying  the  Stars  and  Stripes  from  a  staff  that  had  been  thrice  cut 
away  and  thrice  lashed  up  again  by  the  gallant  Lamson. 

The  Barney  was  now  left  alone  and  in  an  hour  more  had 
silenced  the  opposing  guns  and  anchored  with  a  loss  of  many  of 
her  crew,  two  guns  disabled,  and  badly  cut  up  fore  and  aft.  This 
was  certainly  a  tough  fight.  For  three  weeks  we  fought  daily 
and  were  never  beaten. 

The  steamers  Yankee.  Coeur  de  Lion  and  Primrose  meanwhile 
reported  to  me  for  duty  and  took  part  in  the  sport.  In  the  contest 
I  met  as  enemies  one  who  was  a  classmate  at  Annapolis  and  one 
cousin,  both  of  whom  it  gave  me  much  satisfaction  to  defeat.  One 
night  our  sailors,  in  conjunction  with  an  army  detachment, 
stormed  and  captured  the  sunken  earth-work  in  our  front,  bring- 
ing off  six  captured  cannon.  The  credit  of  this  was  mainly  i\\\t  to 
Lamson.  Another  day  I  landed  with  ninety  sailors  and  a  howitzer, 
marched  inland  and  captured  the  town  of  Chuckatuck,  four  hours 
after  it  had  been  the  headquarters  of  Longstreet's  left  wing.  This 
proved  a  very  important  reconnoissance,  as  it  demonstrated  that 
the  rebel  flanking  force  had  drawn  back,  and,  tlierefore,  that  their 


958 


War  Experiences  of  William  B.  Cusuing. 


I 


main  bofly  was  moving  away  to  reinforce  Lee  for  the  expeci 
battle  with  Hooker's  force. 

A  circumstance  of  my  raid,  which  at  the  time  furnished  much 
amusement  to  our  army,  is  worth  relating.    After  driving  in  the 
cavalry  pickets  of  the  enemy,  I  ambushed  half  of  the  men  at  some^ 
cross  roads  to  protect  my  rear  and  then  advanced  towards  the^| 
town.    Having  captured  a  cart  drawn  by  two  mules,  I  converted 
it  into  a  limber,  placing  my  ammunition  inside  and  making  fast 
the  trail  rope  of  the  howitzer  to  the  rear.    We  could  then  advance 
at  the  double  quick.    As  we  entered  the  streets  of  the  town  SL^t 
rebel  cavalry  company  came  charging  around  a  corner  two  hun- 
dred yards  away  with  drawn  sabers  and  horses  at  a  gallop.     I 
instantly  unlimbcred  and  blazed  away,  but  the  shrapnel  just  went 
over  them  and  burst  in  their  rear.     At  the  sound  of  the  gun  the 
mules  'dashed  off  at  a  run,  right  against  the  advancing  cavalry, 
with  the  old  cart  swinging  first  to  one  side  and  then  to  the  othei 
of  the  road.     Mules  and  cavalry  came  in  contact  in  the  narrow 
street  and  great  confusion  ensued. 

"  Load  with  canister,"  said  L  "  All  gone  in  the  mule  cart,  sir! 
was  the  answer.  Sure  enough !  It  was  all  gone  and  I  had  not  an 
ounce  of  ammunition.  Something  had  to  be  done,  so  I  ordered  a 
charge  and  the  novel  sight  ensued  of  sailors  charging  and  beating 
cavalry.  We  killed  a  number,  recaptured  our  cart,  took  the  town 
and  several  of  the  enemies'  horses  all  equipped  with  pistols  at  the 
saddle  bows.  After  mounting  the  officers  a  fine  horse  remained 
that  I  desired  to  save  so  I  shipped  an  old  tar  on  his  back  and  wefl 
started  to  return.  " 

In  going  through  some  woods  we  were  attacked  when  I  again 
made  use  of  my  howitzer,  which  had  the  same  cfFcct  on  the  oldfl 
sailor's  animal  that  it  had  previously  on  the  mules,  he  went  about 
and  shaped  a  course  right  back  for  town.  ^ 

Jack  saw  that  he  was  struck  by  a  squall  and  tried  to  luff,  but  it^ 
was  of  no  use  and  as  for  anchoring  it  was  just  out  of  the  question. 
But  discipline  in  the  school  of  danger  now  came  to  his  assistance. 
Quickly  pulling  out  one  of  the  pistols  from  the  holsters  he  placed 
the  muzzle  at  the  horse's  ear  and  blazed  away.  The  speed  of  the 
runaway  was  great  so  that  it  took  about  a  dozen  bounds,  end  over 
end,  to  satisfy  his  momentum,  and  our  jolly  "  shell  back  "  found 
himself  seated  in  a  ditch  with  the  wreck  alongside. 
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Stripping  the  rigging  off  he  came  in  to  join  us,  with  the  saddle 
on  his  back,  swearing  against  a  craft  that  wouldn't  answer  its 
helm. 

While  engaged  one  morning  with  two  batteries,  my  bow  guns, 
with  one  a  quarter  of  a  mile  aw^ay  and  the  broadside  against  an- 
other on  Le  Compters  Hill  twelve  hundred  yards  distant,  I  had  a 
narrow  escape. 

In  the  woods  upon  the  enemy's  bank  I  had  stationed  five  men  who 
were  ordered  to  conceal  themselves  and  keep  a  bright,  lookout.  If 
the  infantry  came  down  upon  us  they  were  to  fire  once  and  re- 
treat under  the  bluff  and  I  had  two  heavy  guns  loaded  with  grape 
to  meet  such  an  emergency.  As  our  ship  in  her  movements  neared 
the  woods  I  saw  one  man  under  the  bank  at  the  water's  edge 
waving  his  hand  as  if  to  warn  us  back,  but  as  no  musket  had  been 
fired  and  he  was  not  twenty  yards  away  I  sang  out  to  him  in  an 
angry  tone  to  know. what  it  meant.  As  I  hailed  a  crashing  volley 
of  musketry  came  from  amongst  the  trees  and  there  was  no  need 
of  further  inquiry. 

I  was  standing  in  bold  relief  on  the  hurricane  deck  and  was  in 
full  uniform  with  speaking  trumpet  and  marine  glass  in  hand,  yet 
I  escaped  without  injury.  Three  buckshot  penetrated  through  my 
clothing  to  the  skin  and  my  hair  at  the  crown  of  the  head  was  cut 
off  close  to  the  scalp. 

Ten  minutes  served  to  satisfy  the  ardor  of  the  attacking  party 
who  could  not  face  nine-inch  grape,  but  they  left  some  of  our  best 
men  dead  on  our  deck.  It  seems  that  Longstreet's  men  made  their 
way  through  a  point  of  swamp  and  came  on  my  pickets  so  sud- 
denly that  there  was  no  time  to  alarm  us  in  the  manner  indicated, 
but  this  one  brave  sailor  placed  himself  right  beneath  the  muzzle 
of  their  rifles  and  tried  to  warn  me. 

As  soon  as  the  firing  commenced  he  jumped  into  a  boat  on  the 
beach,  sculled  off  a  short  distance,  took  up  his  rifle  and  fired,  a 
few  yards  further  on  he  loaded  and  fired  again,  and  continued  to 
fight  in  that  way  until  the  Confederates  withdrew. 

Strange  to  say  he  was  not  hit  though  the  boat  in  which  he 
escaped  was  riddled  by  sixty  balls.  Such  contests  as  the  one  de- 
scribed above  took  place  frequently  during  the  siege  as  the  pres- 
ence of  our  light  vessels  in  so  small  a  stream  was  a  constant  chal- 
lenge which  a  gallant  enemy  would  not  decline. 
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In  this  campaign  it  is  my  opinion  that  very  bad  generalship  was 
shown  by  the  commianding  officer  of  our  army  in  Suffolk,  General 
Peck.  When  I  found  that  Longst  rectus  left  wing,  or  flanking  force, 
had  fallen  back  I  at  once  concluded  that  his  main  force  was  moving 
to  join  Lee  because  it  must  either  be  so  moving  or  massing  upon 
a  front  for  assault  where  they  knew  defeat  to  be  certain. 

That  Longstreet  knew  Peck's  defenses  and  numbers  I  cannot 
doubt,  for  I  captured  an  engineer  officer  of  his  force  with  the  plans 
of  our  works,  their  names  and  the  number  and  position  of  our 
men,  in  his  possession  and  it  was  mere  madness  with  such  informa- 
tion to  think  of  storming  our  front. 

They  must  then  have  been  in  retreat,  leaving  but  two  or  three 
thousand  men  to  amuse  our  general,  and  it  was  with  this  informa- 
tion that  I  rode  nine  miles  in  a  dark  night  anrl  drenching  rain  to 
urge  an  advance  of  our  forces.  I  wrote  to  Admiral  Lee  at  the 
same  time  the  state  of  the  case  and  did  not  hesitate  to  say  that 
Peck  had  it  in  his  power  to  either  capture  what  men  remained,  or 
keep  Longstreet's  main  body  north  of  the  Blackwater. 

But  the  general  was  convinced  that  the  enemy  was  massing 
on  his  front  and  did  not  advance  for  a  week  when,  as  I  predicted, 
a  mere  shell  was  found,  a  skirmish  line,  that  went  off  like  a  puff  of 
smoke  before  our  regiments. 

Admiral  S.  P.  Lee  will  remember  how  constantly  I  urged  my 
opinion  in  regard  to  Longstrcet's  strategy  and  he  at  the  time 
agreed  with  me  in  thinking  Peck  too  timid  for  the  public  good. 
At  the  close  of  our  duty  in  the  Xanscniond  I  received  from  the 
Secretary  of  the  Xavy  a  letter  of  congratulation  and  thanks.  My 
vessel  was  so  badly  cut  up  as  to  need  repairs  at  some  navy  yard 
and  we  were  ordered  to  I»altimore,  where  in  the  course  of  six 
weeks  she  was  again  put  in  fighting  trim. 

In  the  meantime  I  had  the  honor  of  bein!::^  privately  presented 
to  President  Lincoln  and  enjoyed  keenly  an  hour's  conversation 
with  him.  Mis  Excellency  was  pleased  to  compliment  me  heartily 
upon  my  success. 

After  d<)inj^  duty  for  some  time  in  the  James  River,  my  ship 
was  ordered  on  an  expedition  up  the  York  River  to  "  White 
House.'*  In  this  raid,  near  Richmond,  Brij^adier  ('icncral  Lee,  a 
son  of  Robert  E.,  was  captured.  In  June  of  '63  tiie  rebels  ad- 
vanced into  Maryland,  and,  Washington  hcini^  tlireatened,  my 
conuuand  was  ordered  to  the  Capital  lo  tlefeuil  the  city.  Soon 
after  my  arrival  the  battle  of  Gettysburg  took  place. 
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In  that  action  my  brother  fell  fighting  most  nobly  in  command 
of  Battery  A.  Fourth  U.  S.  Artillery. 

I  at  once  proceeded  to  the  field  with  the  double  purpose  of  se- 
curing his  body  and.  as  all  his  officers  were  killed,  of  fighting  his 
guns,  if  permitted  to  do  so,  in  the  next  battle.  The  field,  when  I 
reached  it^  was  a  sickening  sight.  Thirty  thousand  wounded  men 
and  thousands  of  unbiiried  dead  lay  on  the  earth,  in  road,  field, 
wood  and  orcliard,  and  under  tlie  scorcliing  sun  on  the  bare  hill- 
side amidst  all  the  wreck  of  a  great  battle.  Dismounted  cannon, 
dead  horses,  exploded  caissons  and  broken  muskets  were  every- 
where and  the  artillery  position  on  Cemetery  Mill  was  almost 
paved  with  the  rebel  iron  that  had  been  hurled  by  the  hundred  and 
fifty  gims  massed  against  it  previous  to  the  final  charge. 

My  brother's  battery  was  destroyed.  Five  out  of  the  six  guns 
were  dismounted,  all  the  officers  and  most  of  the  men  were  shot 
and  seventy  of  its  horses  stiflFened  upon  the  wooded  knoll  where 
they  were  placed  for  shelter.  Our  army  had  moved  on  in  pur- 
suit of  tlie  foe  and  there  was  nothing  left  for  me  to  do  but  to 
return  to  naval  duty. 

As  I  write  this,  rocked  on  the  long  swell  of  the  Pacific,  under  the 
warmth  of  an  equatorial  sun,  my  mind  goes  back  in  review  of  the 
many  sad  scenes  in  those  bloody  years  of  rebellion  but  fails  to 
bring  up  any  picture  that  is  so  grand  or  solemn  or  mournful  as 
that  great  theater  of  death. 

The  wounds  were  not  alone  for  those  who  fell  upon  the  field. 
There  is  suffering  greater  than  the  dying  know,  the  prolonged 
anguish  of  those  left  behind  to  mourn  them. 

In  the  month  of  August,  1863,  the  steamer  Shokokon  was  sent 
upon  the  blockade  as  an  experiment  of  the  Navy  Department. 
She  was  a  large  and  fast  ferry  boat  with  the  hull  built  out,  ami, 
supposing  her  then  to  be  seaworthy,  possessed  many  advantages 
in  maneuvering  amongst  the  shoals  off  Wilmington  harbor. 

Hardly  had  she  gained  the  squadron  on  the  coast,  ere,  without  a 
trial,  she  was  pronounced  seaworthy  and  ordered  by  the  senior  of- 
ficer to  return  to  Hampton  Roads.  This  did  not  suit  the  ideas  of 
our  admiral,  and,  her  commanding  officer  being  relieved,  I  was 
ordered  to  her  and  sent  to  sea.  Xow  /  had  serious  doubts  as  to 
whetlier  she  would  survive  a  good  stiff  gale,  but  made  up  my 
mind  to  find  out,  consoling  myself  with  the  philosophy  of  Br}'an 
Bolin,  "  That  there's  ground  at  the  bottom."     Within  the  first 
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week  we  drove  ashore  the  large  blockade  running  steamer  Hfoe 
while  endeavoring  to  run  in  and  though  prevented  by  a  gale  of 
wind  from  towing  her  off,  succeeded  in  burning  her  after  a  sharp 
fight  with  a  rebel  battery  of  rifled  guns. 

Two  days  after  I  discovered  a  vessel  in  New  Topsail  Inlet  and 
requested  permission  to  cut  her  out,  but  the  senior  officer  declined 
to  permit  it  upon  the  curious  plea  of  *'  risk  of  life  *'  and  responsi- 
bility. 

I,  therefore,  determined  to  try  it  without  permission.  By  send- 
ing in  boats  we  discovered  that  a  battery  of  six  guns  guarded  the 
moutli  and  that  the  distance  to  the  wharf  at  which  our  coveted 
prize  was  secured  was  about  six  miles.  Strategy  was  required  to 
insure  success  and  avert  blood  shed.  I  anchored  the  Shokokon 
close  into  the  beach,  about  four  miles  lo  the  northward  of  the 
mouth  of  the  inlet,  which  position  left  me  separated  by  about  half 
a  mile  from  the  .sound  inside,  the  intennediale  land  being  covered, 
with  scrub  oak.  The  enemy  seeing  us  at  anchor  concluded  llial  a 
boat  expedition  was  preparing  lo  go  in  at  the  mouth  of  the  opening" 
and  made  every  preparation  for  our  reception. 

One  gun,  with  twenty  men  and  the  captain,  went  up  to  the 
wharf  where  the  piece  was  pointed  to  rake  the  deck  of  their  vcs-J 
sel,  the  other  guns  were  left,  ready  to  blow  us  out  of  water,  in  their 
original  position.     Then  men  were  posted  at  the  mast  heads  of  ^ 
their  craft  and  all  \\ras  deemed  secure.  ^| 

Night  came  and  so  did  the  Yankees.  Instead  of  going  in  at  the 
niouth  of  the  inlet  I  took  ashore,  four  miles  alx>ve  it,  two  boats* 
crews,  made  them  shoulder  the  dingey  (a  very  small  boat)  and 
carry  it  across  t!ie  neck  of  land,  launching  it  in  the  reeds  two 
miles  from  the  blockade  runner  and  in  a  position  entirely  out- 
flanking the  main  battery.  To  shorten  the  story,  we  surprised  and 
charged  in  the  night  with  six  sailors  the  force  guarding  the 
schooner,  routed  them,  took  their  artillery  and  ten  prisoners,  in- 
cluding the  captain,  burned  the  vessel  and  destroyed  some  large 
salt  works.  In  doing  this  two  men  were  thrown  out  as  pickets, 
two  guarded  the  prisoners  and  two.  assisted  by  the  plantation 
darkies,  burned  the  vessel  and  buildings.  The  prisoners  proved  an 
elephant  in  our  hands  for  the  dingy  was  entirely  too  small  to 
bring  them  off  and  it  was  impossible  to  guard  them  in  moving 
through  the  thick  brush  in  the  darkness.  A  great  show  of  orders 
was,  therefore,  made  to  imaginary  !x)ats  off  upon  the  water  and 
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ordering  three  of  the  prisoners  into  the  dingey  the  rest  were  in- 
structed to  go  a  quarter  of  a  mile  up  the  bank  and  report  to  a 
Lieutenant  Jones,  who  was  supposed  to  be  there  to  receive  them. 
They  were  cautioned  not  to  go  too  far  out,  or  our  pickets  might 
shoot  them,  and  went  off  without  an  idea  of  the  smallness  of  our 
force,  or  our  inability  to  take  them  with  us. 

The  next  morning,  upon  coming  in  sight  of  the  squadron,  I 
found  them  in  by  the  beach  engaging  a  battery  whicli  was  situated 
near  the  wreck  of  the  Hebe.  Knowing  the  water  well  I  got  a 
position  close  in  and  proceeded  to  serve  out  grape  and  canister, 
but  becoming  impatient,  hoisted  signal  for  permission  to  board. 
Not  receiving  an  answer  I  went  on  board  the  admiral's  ship  and 
asked  permission  to  take  the  gims  by  storm.  This  proposition  was 
dcchned  as  it  was  intended  to  shell  them  a  while  longer  and  then 
to  land  two  hundred  sailors  and  marines  to  cut  the  enemy  off.  But 
to  be  within  grape  range  and  not  act  was  too  much  for  my  pa- 
tience. I  lowered  two  boats  upon  the  side  away  from  the  enemy. 
took  twenty  men  and  in  a  moment  dashed  around  the  stern  and 
ashore.  We  took  t\vo  rifled  pieces,  one  a  Whit  worth,  and  when 
assistance  came  from  the  flagship  got  them  off  my  vessel. 

I  never  was  credited  officially  with  this,  perhaps  because  I  dis- 
obeyed orders,  or,  maybe,  for  the  reason  that  the  great  fish  pres- 
ent could  not  surrender  so  dainty  a  morsel  to  a  youngster.  Shortly 
after  this  we  were  caught  in  a  very  heavy  northeast  gale  and  were 
nearly  lost.  All  the  ships  had  to  run  to  sea  and  my  only  chance 
was  to  get  around  the  shoal  under  the  lee  of  Smith's  Island.  This 
I  succeeded  in  doing  but  only  when  my  sponsons  were  knocked 
away,  decks  raised  and  boiler  wrenched  from  the  hull  by  the 
storm.  It  was  close  work  and  quite  experiment  enough.  So 
thought  Admiral  Lee,  who  believed  us  under  walor  until  we 
steamed  to  meet  him  upon  his  return  two  days  after.  I  was 
detached  from  the  Shokokon  and  ordered  to  Washington  as 
bearer  of  despatches.  That  I  was  not  forgotten  in  these.  I  judge 
from  the  fact  that  I  was  ordered  to  command  the  Monticcllo, 
then  fitting  out  in  Philadelphia,  Mr.  Fox  saying:  *' You  are  or- 
dered to  this  command  for  distinguished  services  rendered." 

I  was  now  ashore  for  some  months  superintending  the  outfit  of 
my  vessel.  The  times  were  decidedly  squally,  the  electioneering 
feeling  in  Pennsylvania  running  ver,  high.  I  was  glad  enough  to 
get  to  sea  again  after  being  placed  in  "  durance  vile  "  for  thrashing 
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a  few  of  the  "  copperheads  "  who  insulted  me  for  no  other  reason 
than  because  I  wore  the  uniform  of  my  country's  navy.  In  Feb- 
ruary, 1864,  I  was  off  Wilmington  blockading^.  In  the  day  time 
we  had  stations  for  anchoring  out  of  ran^o  of  the  enemy's  shot. 
In  the  night  each  ship  crept  close  in  along  the  bar,  the  lead  colored 
hulls  blending  in  with  fog  and  foam  and  every  eye  alert  to  catch 
sight  of  an  entering  or  escaping  steamer.  Great  care  was  re- 
quired not  to  run  ashore  and  to  avoid  being  disabled  by  the  rebel 
fire  when  the  moon  came  out  and  found  us  close  under  a  hundred 
of  their  cannon. 

I  was  forced  to  get  all  the  sleep  that  1  required  during  the  after- 
noon, never  at  night. 

They  had  a  practice  ashore  of  trying  to  disable  us  by  pointing 
a  number  of  guns  with  different  elevations  in  the  same  plane  of 
fire,  so  that  when  all  were  fired  one  was  apt  to  take  effect.  Be- 
sides the  line  of  ships  close  in,  there  was  a  squadron  in  position 
well  off  from  the  coast.  It  was  the  duty  of  these  cruisers  to 
calculate  for  moon  and  tide,  the  time  that  a  steamer  would  be 
most  likely  to  escape  from  the  harbor  and  stipposing  her  to  make 
through  the  night  a  certain  number  of  knots  speed,  place  them- 
selves where  they  would  probably  sight  the  black  smoke  in  the 
morning.  The  lookout  at  the  mastheads  commanded  a  horizon  of 
some  fifteen  miles  and  many  a  steamer  was  so  seen  and  captured. 
As  the  sun  commenced  to  light  up  the  ocean  the  hail  would  come 
from  aloft,  "  Black  smoke,  sir!  "  "  Where  away?*'  *'  Two  points 
on  the  port  bow,  sir!  "  and  the  exciting  chase  would  commence. 

It  was  exciting.  Sometimes  a  few  hours  sufficed  in  which  to 
overliaul  the  lead  colored  fugitive,  often  darkness  would  terminate 
an  unsuccessful  cliase  and  our  blue  jackets  would  have  to  console 
themselves  by  the  saying  that  *'  there  are  as  good  fish  in  the  sea  as 
ever  were  caught,"  a  poor  substitute  for  the  half  million  dollars 
that  had  run  away  from  them  during  the  day.  In  many  of  these 
races  the  "  runner."  when  hard  pressed,  would  throw  overboard 
her  deck  load  of  cotton  and  it  was  not  an  uncommon  thing  to 
sec  a  hundred  thousand  dollars*  worth  of  the  "  royal  staple  " 
floating  unheeded  by. 

On  the  night  of  the  twenty-second  of  February  the  Monticcllo 
was  inshore  off  Fort  Caswell  and  I  made  up  my  mind  that  the 
birthday  of  Washington  was  entitled  to  a  celebration.  I,  there- 
fore, muffled  the  oars  of  three  of  our  boats  and  with  forty  men 
succeeded  in  passing  in  between  the  forts  into  the  harbor. 
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My  object  was  to  find  a  prize  inside,  capture  her  by  boarding 
and  run  out  by  their  p:uns  to  our  squadron. 

There  were  no  vessels  at  the  anchorage  so  I  thought  of  dash- 
ing into  a  heavy  battery  on  Smith's  Island  and  bringing  off  its 
flag.  Pulling  in  with  my  gig  to  reconnoiter,  I  found  that  when 
my  oars  grazed  the  face  of  the  work  I  was  not  challenged.  The 
rebels  felt  perfectly  secure  and  had  grown  careless.  As  my  force 
was  small  I  determined  to  give  no  alarm  but  to  get  reinforcements 
from  the  squadron  and  with  the  senior  officer's  permission  to  take 
and  hold  the  island  until  reheved  by  the  army  force.  Sucli  an 
event  would  have  closed  to  the  enemy  one  of  the  troublesome  en- 
trances to  Cape  Fear  River.  I  could  have  effected  this  result  with 
two  hundred  men,  but  as  usual  met  the  reply  to  my  proposal, 
'*  Can't  take  the  responsibility.''  This,  1  confess,  provoked  me 
and  I  told  the  senior  officer  I  could  not  only  do  that,  but  if  he 
wante<l  the  Confederate  general  off  to  breakfast  I  would  bring 
him.     I  then  left  and  went  to  my  ship. 

That  night  I  took  twenty  men.  pulled  by  the  forts  and  straight 
up  the  river  to  the  town  of  Smithville,  the  rebel  headquarters.  I 
knew  nothing  of  it  excepting  that  fact  and  its  [Kisition  on  the 
chart,  but  my  plan  was  too  bold  to  fail.  I  succeeded  in  landing 
right  in  front  of  the  hotel  not  thirty  yards  from  the  angle  of  the 
fort,  in  the  center  of  the  town,  and  hid  my  men  under  the' bluff. 
We  then  crept  down  to  a  salt  work  on  the  point  and  captured  two 
darkies  who  were  there  at  work,  thus  gaining  what  information 
I  desired.  My  object  was  to  take  the  commanding  general  from 
his  bed,  in  the  mid*-t  of  his  men.  and  to'take  him  out  of  the  harbor 
in  one  of  his  ovm  steamers.  But  alas!  no  steamer  was  there. 
Leaving  most  of  the  sailors  in  ambush,  1  crept  up  the  street  with 
the  negro  guide  and  two  of  my  officers,  soon  reaching  a  large 
house  with  a  southern  veranda — the  general's  residence. 

It  was  directly  opposite  the  barracks  in  which  twelve  hundred 
men  were  sleeping  and  not  fifty  feet  from  them.  Gaining  the 
door  I  opened  it  and  proceeded  to  explore,  finding  first  a  mess 
room,  then  some  stairs  up  which  I  made  my  way.  Lighting  a 
match  at  the  top  I  saw  some  doors  and  had  just  opened  one  of 
them  when  I  heard  a  crash  below  and  my  officers'  voices  saying, 
**  Captain!  captain!"  Down  I  went  and  opened  a  door  below, 
striking  a  wax  match  at  the  same  time  and  by  the  flash  I  saw  a 
man  in  di.shabille  with  a  chair  in  hand  as  if  to  strike.    Dashing 
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in  at  once  I  had  him  on  his  back  in  an  instant  with  the  muzzle 
a  revolver  at  his  temple  and  my  hand  on  his  throat.  I  doubted 
not  but  that  my  prize  was  the  dignitary  sought.  Threatening  to 
kill  him  if  he  spoke,  I  struck  anotlier  match  and  lit  the  candle. 
I  then  found  that  it  was  the  chief  engineer  of  the  defences  that 
I  had  and  that  the  general  was  away  in  Wilmington.  Besides 
this  misfortune  the  adjutant-general  had  just  escaped  from  the 
house.  It  seems  that  his  bed  was  close  to  the  window  and  hear- 
ing a  noise  he  arose  and  looked  out.  The  first  sight  that  met  his 
eye  was  the  muzzle  of  a  navy  revolver  about  two  inches  from  his 
nose.  Down  went  the  window  with  a  crash  and  the  fearfully 
demoralized  officer,  wrenching  his  arm  through,  dashed  out  of  the 
back  door  in  garments  hardly  fitted  for  display.  It  was  a  good 
joke  but  not  exactly  the  time  for  me  to  laugh  at  it  as  I  knew  that 
soldiers  would  swarm  out  like  angry  bees  in  a  minute.  So  I 
hurried  my  prisoner  into  his  most  necessary  garments,  pocketed 
the  papers  of  the  absconding  adjutant  and  hastened  down  to  my 
boat.  The  town  was  alive  by  this  time,  but  like  the  old  gent  with 
the  spectacles  on  his  forehead,  looking  everywhere  but  in  the 
right  place. 

I  shoved  off  with  officer  and  contrabands  and  was  nearly  down 
to  Fort  Caswell  before  the  signal  lights  told  the  sentinel  forts 
that  Yankee  boats  were  in  the  harbor,  and  while  the  long  roll 
was  beating  there,  and  the  '*  butternuts  "  rushing  to  their  guns^ 
I  quietly  pulled  through  the  opening  and  oflF  to  my  ship. 

It  was  12  o'clock  at  night  when  I  entered  the  headquarters 
and  moonlight;  at  one  I  "was  in  my  cabin,  had  given  my  rebel 
dry  socks  and  a  glass  of  sherry,  laughed  at  him  and  put  him  to 
bed. 

The  next  morning,  to  the  astonishment  of  the  senior  officer,  I 
took  my  guest  off  to  breakfast  and  requested  permission  to  send 
in  a  fiag  of  truce  for  his  clothes  and  some  money.  My  boat  was 
permitted  to  land  on  the  beach  and  the  officer  whom  I  sent  in  was 
met  as  he  went  ashore  by  Colonel  Jones,  the  Commander  of  Fort 
Caswell.  My  officer's  name  was  Jones  also,  and  he  had  been  with 
me  tlie  night  l>efore.  Both  of  these  gentlemen  were  on  their  ex* 
treme  dignity,  the  colonel  saying  that  he  would  telegraph  up  to 
Smithville  and  see  if  he  could  receive  the  flag  of  truce. 

They  walked  up  and  down  the  beach  in  silence  and  passed  each 
other  several  times,  when  the  rebel  wheeled  sharply  and  suddenly 
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round  and  exclaimed :  ''  That  was  a  d — d  splendid  affair,  sir." 
This  broke  the  ice,  and  a  chat  ensued,  soon  joined  in  by  the  ad- 
jutant-general with  arm  in  a  sling  and  limping  from  the  effects 
of  his  imprnmptii  prnnicnade  of  the  night  before.  My  prisoner's 
clothes  were  sent  for.  and  bacon  and  hard  tack  with  which  to 
regale  their  guest.  A  letter  was  now  produced  which  I  sent  in 
for  the  general.    It  read  as  follows : 

My  Dear  General:    I  deeply  regret  that  yau  were  not  at  home  when  I 
called.    I  enclose  my  card. 

Very  respectfully, 

W.  B.  CusBitta 


This  was  unanimously  declared  the  essence  of  impudence  but 
did  not  prevent  thcni  from  sending  me  off  the  latest  papers.  They 
could  not  guess  where  I  entered  or  escaped  from  the  harbor  as 
they  said  that  thousands  of  eyes  watched  every  square  inch  of  it. 
The  next  day  I  started  for  Beaufort  to  coal  and  early  in  the 
morning  ran  into  and  sunk  the  U.  S.  S.  PetcrhofF,  formerly  the 
famous  blockade  runner.  It  was  an  unavoidable  accident,  arising 
from  the  strict  rules  of  the  blockade  that  required  instantaneous 
signals  in  order  to  avoid  being  fired  into  or  run  down.  My 
false  stem  was  carried  away  and  we  proceeded  to  Norfolk  for 
repairs. 

Returning  to  my  coaling  station  at  Beaufort  in  the  month  of 
June,  we  heard  that  the  rebel  iron-clad  Kaicigh  liad  been  out 
amongst  our  fleet  at  Wilmington,  escorting  some  blockade  run- 
ners at  night  and  remaining  out  until  morning.  Why  she  was  not 
attacked  I  do  not  to  this  day  know,  but  as  soon  as  we  heard  the 
news  Lieutenant-Commander  Hraine  in  the  Vicksburg  and  my- 
self in  the  Monticello  started  down  the  coast  detemiined  to  ram 
her  in  company  upon  sight.  In  case  she  were  inside  I  made  out 
a  written  application  and  plan  to  take  her  by  boarding  in  the 
harbor.  I  sent  a  copy  of  this  to  Admiral  Lcc  at  Hampton  Roads 
and  took  the  other  down  to  submit  it  to  the  senior  officer.  As 
usual,  no  one  would  take  responsibility  excepting  myself.  I 
argued  that  the  noses  of  the  squadron  had  virtually  been  pulled 
and  begged  permission  to  go  in,  promising  not  to  come  out  alive 
if  I  failed.    It  was  of  no  use. 

Captain  Sands  ^declined  to  give  nic  the  men  and  it  was  not  until 
some  time  after  that  I  received  a  letter  from  Admiral  Lee 
•'  heartily  approving  '*  my  course  and  permitting  me  to  call  upon 
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the  senior  officer  for  such  men  and  boats  as  I  desired.  It  was  dis^ 
graceful  to  delay  it  an  hour!  On  the  night  of  June  twenty-filth 
with  fifteen  men  and  two  officers,*  Howorth  and  Martin,  I  ran 
by  Forts  Caswell,  Holmes  and  the  outer  batteries  guarding  the 
harbor.  With  muffled  oars  we  proceeded  up  the  stream,  keeping 
a  bright  lookout  for  tlie  iron-clad  and  for  the  guard  boats.  In 
passing  the  town  of  Smithville  I  was  nearly  run  down  by  a  tug 
but  passed  on  unsuspected.  I  was  determined  to  find  tlie  Raleigh 
and  having  ascertained  her  berth  go  out  and  bring  back  a  hundred 
men  to  take  her. 

Not  finding  the  object  of  our  search  at  the  anchorage  inside 
either  bar  or  at  the  quarantine,  1  continued  on  up  the  river.  The 
moon  was  shining  brightly  on  our  side  as  we  came  up  abreast  of 
Fort  Anderson  and  suddenly  the  sentry's  hail  came  across  the 
water,  "  Boat  ahoy !  "  The  cry  was  repeated  by  a  dozen  voices 
and  followed  by  the  fire  of  musketry.  It  was  too  near  daylight 
to  make  my  way  out,  if  I  desired  it  (and  I  did  not)  so  1  deter- 
mined upon  a  bit  of  strateg>'. 

Instantly  turning  the  boat  I  let  them  see  her  in  the  moonlight, 
apparently  pulling  rapidly  down  stream,  then  giving  her  a  sheer 
with  the  helm  I  cut  off  the  moon's  rays  from  their  line  of  sight 
and  my  boat  was  invisible  in  the  swell.  In  this  manner  I  gained 
the  shadow  of  the  opposite  bank  and  under  its  cover  pulled 
straight  up  toward  Wilmington,  leaving  them  to  send  their  boats 
and  alarm  dcmm  the  river. 

Thus  I  passed  safely  by  fort  and  obstructions,  continuing  on 
until  within  four  miles  of  the  city,  when  as  it  was  almost  daylight 
I  prepared  for  concealment. 

We  landed  and  hauled  the  boat,  by  great  effort,  over  a  strip 
of  sand  into  some  swamp  grass,  concealing;  it  within  branches  of 
trees,  after  which  we  stowed  ourselves  away  in  the  bushes  on  the 
bank  close  to  the  channel  and  in  a  fine  position  to  see  all  move- 
ments of  vessels  in  the  river.  Eight  steamers  passed  us  during 
the  day,  amongst  them  the  Yaifkin,  flagship  of  the  rebel  Com- 
modore Lynch,  but  no  iron-clad  appeared.  Just  at  dark  two 
boats  came  close  in  around  a  point  of  marsh  and  looked  like  an 
attacking  party,  so  with  my  men  all  ready  behind  a  lug,  I  walked 

•TTiis  expedition  left  the  Xfouticello  8.io  p.  m.  JunJ  23,  and  Cushinfir's 
official  report  suites  that  Howonh  and  J.  E.  Jones  were  the  two  oflficcrs  who 
accompanied  him.— C.  W.  S. 
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out  and  hailed  them,  ordering  them  to  surrender.  This  they  did, 
but  proved  to  be  a  fishing  party  of  white  men  from  Wilmington. 
From  them  I  learned  that  the  Raleigh  had  run  upon  a  bar  at 
high  water  and  that  as  the  tide  fell  the  weight  of  armor  had 
caused  her  to  split  open.  She  was  under  water.  My  next  thought 
was  to  learn  all  that  was  possible  about  the  batteries,  roads  and 
obstructions,  as  I  knew  that  our  government  soon  intended  a 
movenjent  on  so  important  and  troublesome  a  place.  Taking  the 
fishermen  as  guides  we  moved  up  to  the  city,  examining  every- 
thing and  discovered  the  nature  of  the  channel  obstructions. 
Pulling  down  again  we  went  into  a  creek  about  four  miles  below 
the  town  and  made  our  way  through  a  cypress  swamp  to  a  road 
which  we  started  oflF  to  explore.  Finding  the  main  turnpike  and 
telegraph  two  miles  off  I  hastened  to  station  myself  with  eight 
men  at  the  junction  of  it  with  two  ether  roads,  leaving  the  rest 
of  the  men  in  ambush  near  our  boat.  We  were  now  just  outside 
of  the  rebel  city  in  the  midst  of  swarms  of  soldiers  and  lines  of 
fortifications  and  it  was  policy  to  keep  very  quiet,  but  we  were 
growing  hungry  and  a  little  cross  and  did  not  long  suffer  people 
to  pass  unmolested.  The  first  man  captured  was  a  hunter  who 
proved  to  be  keeper  of  a  store  a  mile  away,  the  next  was  the  army 
mail  earner  with  a  bag  of  four  hundred  letters  and  documents 
which  were  eagerly  overhauled,  discovering  the  plan  and  strength 
of  the  defenses  and  number  of  men  in  rebel  garrisons. 

The  next  thing  to  he  thought  of  was  food.  Those  who  fight 
must  eat  and  our  hard-tack  and  salt-horse  had  long  since  dis- 
appeared. Mr.  Howorth  was,  therefore,  dressed  in  the  hat  and 
jacket  of  the  Georgia  cavalryman,  mounted  upon  his  horse  and 
started  off  to  the  store  of  our  captured  friend,  with  a  pocket  full 
of  Confederate  money  taken  from  the  mail,  and  the  **  brass  " 
requisite  for  his  dangerous  adventure. 

This  gallant  officer  returned  safely  after  mingling  freely  with 
soldiers  and  having  to  spin  a  long  yarn  to  an  inquisitive  female 
who  had  a  brother  in  the  place  which  he  named  as  his  home. 
The  chickens  and  milk  that  be  brought  back  were  excellent  and 
had  only  been  obtained  by  a  free  use  of  the  storekeeper's  name, 
whom  he  declared  he  had  met  hunting  down  the  road  and  who 
had  expressly  told  him  to  say  to  Lizzy  that  I  tell  her  to  sell  *em. 
These  articles  with  the  blackberries  growing  near  us  formed  a 
meal  that  could  not  be  improved  in  Seceshia  and  left  us  ready  for 
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anything.  Although  we  permitted  most  people  to  pass  unm^ 
lested,  there  were  some  whom  it  was  policy  to  take  and  in  the 
afternoon  I  found  my  eight  men  guarding  twenty-six  prisoners, 
any  one  of  whom  witli  phick  enough  to  shout  might  bring  down 
upon  us  a  swarm  of  "chivalry."  Tliis  was  becoming  too  much 
like  the  Irishman's  tartar  and  I  concluded  only  to  wait  for  the 
courier  from  the  city  for  the  evening  papers  and  Richmond  news 
before  making  for  the  boat.  Mounting  a  horse  I  posted  myself 
like  a  highwayman  by  the  roadside  and  awaited  his  coming,  but 
concluded  in  the  meantime  to  send  my  prisoners  imder  guard 
down  to  the  swamp.  This  move  was  unfortunate  for  just  as  they 
filed  across  the  road  into  the  woods  my  expected  mail  carrier  came 
over  a  knoll,  two  hundred  yards  away,  with  another  mounted  man 
in  company.  Seeing  the  blue  shirts  and  carbines  they  knew  at 
once  what  had  become  of  the  morning  courier  and  instantly 
wheeled  about.  I  pursued,  but  to  no  purpose,  my  cavalry  brigade 
was  tired  and  soon  distanced.  I  now,  for  the  first  time,  cut  the 
wires  to  prevent  them  from  sending  a  message  to  Fort  Fisher 
and  made  for  the  boat  with  all  speed,  placed  my  prisoners  in 
canoes,  took  them  in  tow  and  moved  down  toward  the  river  which 
we  entered  at  dusk. 

J  now  determined  to  place  the  most  of  the  captured  men  in  the 
lighthouse  on  Marsh  Island  which  had  no  keeper,  and  then  escape 
before  the  pursuit  should  become  too  hot  to  permit  it,  but  just 
as  I  neared  it  the  steamer  Virt^inia  rounded  the  point  and  came 
right  at  us.  I  instantly  ordered  the  men  to  jump  overboard  and 
shove  the  boats  in  close  to  the  marsh  grass,  holding  their  heads 
below  the  gunwale  and  threatened  any  prisoner  who  si)oke  with 
immediate  death.  In  the  dark  our  ruse  succeeded,  the  steamer 
passed  within  ten  feet  of  us  and  failed  to  discover  their  Yankee 
visitors. 

I  now  took  away  the  oars  and  sails  from  the  canoes  and  set 
twenty  men  adrift  in  the  tideway,  knowing  that  they  would  be 
picked  up  in  the  mornuig,  and  also  made  fast  a  note  to  a  buoy, 
reminding  Colonel  Jones  of  his  boast  that  I  would  never  enter  the 
harbor  again.  We  had  now  to  get  down  by  Fort  An<lerson.  Fort 
Fisher,  the  forts  on  Zeek's  Island,  and  batteries.  Campbell  and 
the  Mound,  and  it  was  quite  certain  that  their  boats  would  be 
ready  to  intercept  us  at  the  bar.  Passing  Anderson  undiscovered 
we  captured  a  boatload  of  soldiers  and  were  informed  that  there 
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was  a  giiard-boat  out,  containing  seventy-five  musketeers  waiting 
for  us.  The  tide  was  now  in  our  favor  and  I  concluded  to  pull 
boldly  for  the  bar,  run  foul  of  the  guard-boat,  use  cutlasses  and 
revolvers  and  drift  by  the  batteries  in  that  way  since  they  would 
not  fire  on  their  own  men.  It  was  within  an  honr  of  daylight  and 
evemhing  was  as  bright  in  the  moon's  rays  as  if  dawn  were,  in- 
deed, come.  As  we  neared  Confederate  Point  a  boat  was  seen 
rising  and  falling  with  the  sw^ell  and  our  course  was  at  once  shaped 
for  it.  My  men  were  eager  to  commence  so  unequal  a  fight, 
feeling  confidence  in  themselves,  in  an  encounter  with  five  times 
their  number  of  soldiers  on  the  water.  My  orders  were  to  wait 
for  my  word  and  then  all  but  the  two  bow  oars  "  trail  "  and  take 
to  their  arms  while  I  sheered  in  and  laid  our  boat  aboard.  The 
eight  rebel  soldiers  with  us  1  promised  immediate  death  upon  the 
least  sign  that  they  would  aid  their  comrades. 

When  some  fifteen  yards  from  the  object  of  attack  I  ordered 
those  not  pulling  to  aim  and  was  about  to  pour  in  a  broadside 
when  four  more  boats  shot  out  from  Confederate  Point  and  five 
from  Zeek's  Island,  pulling  so  as  to  form  a  line  across  the  whole 
entrance.  At  the  first  glimpse  I  saw  the  trap  and  formed  the  only 
plan  that  hope  left  me.  With  helm  hard  aport  we  went  short 
around  but  only  to  find  a  large  boat  to  windward  under  canvas. 
We  were  now  at  the  junction  of  the  two  channels  where  the  tide 
splits,  one  leading  down  seven  miles  below  to  Caswell,  where  I 
had  entere<l,  and  the  other  where  I  proposed  to  go  out.  At  the 
Caswell  entrance  a  southwest  gale  had  been  blowing  and  it  was  no 
doubt  breaking  clear  across  the  bar;  besides  it  would  be  daylight 
ere  we  could  have  passed  SuTithville  or  the  forts,  so  our  only 
chance  was  at  Fisher.  Dashing  off  with  the  tide  in  the  direction 
of  Smithville,  I  passed  the  sail  boat,  and  by  my  trick  of  sheering 
the  cutter  so  as  to  avoid  reflecting  the  moon's  rays,  caused  the 
enemy's  main  line  of  boats  to  lose  sight  of  her  in  the  swell. 

Being  soldiers  they  did  not  take  into  consideration  the  facts 
regarding  the  impossibility  of  escape  at  the  west  bar  and  con- 
cluded that  I  was  making  for  it.  The  whole  line  came  after  in 
pursuit,  leaving  their  original  station  unguarded.  That  was  my 
time  and  it  was  improved.  Suddenly  turning  we  approached  the 
sail  boat  as  if  to  board,  when  her  crew  lost  their  nerve  and  tried 
to  tack.  Missing  .stays  they  drifted  off  with  the  tide,  while  wc 
shot  around  in  a  semi-circle  and  cut  under  the  stem  of  the  line 
of  boats  in  chase. 
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Then  they  saw  us  but  too  late.  We  gained  the  channel  a  hulP 
drcd  yards  the  start  of  the  leading  boat  and  to  prevent  being 
blown  out  of  water  by  the  forts,  plunged  boldly  into  the  breakers 
upon  Caroline  Shoal  and  went  through  safely,  the  army  boats  not 
daring  to  follow.  In  this  expedition  I  did  not  sleep  for  sixty-eight 
hours. 

For  this  as  for  my  previous  visit  to  the  harbor  I  received  the 
ofHcial  thanks  of  the  Navy  Department. 

About  this  time  the  Government  was  laboring  under  much 
anxiety  in  regard  to  the  condition  of  affairs  in  the  sounds  of 
North  Carolina.  Some  months  previous  a  rebel  iron-clad  had 
made  her  appearance  attacking  Plvmouth,  beating  our  fleet,  sink* 
ing  the  Southficld  and  killing  Captain  Flusser,  who  commanded 
the  flotilla.  General  Wessel's  brigade  was  forced  to  surrender 
and  all  that  section  of  country  and  line  of  Roanoke  River  fell 
into  rebel  hands. 

The  *  Little  Washington  "  and  the  "  Tar  River  "  were  thus  out- 
flanked and  lost  to  us.  Some  time  after,  this  iron-clad,  the  Albe- 
marle, steamed  out  into  the  open  sound  and  engaged  nine  of  our 
steamers,  doing  much  damage  and  suflFcring  little.  The  Sasscc%is 
attempted  to  run  her  down  but  failed  and  had  her  boiler  exploded 
by  one  of  the  two  hundred-pounder  sliell  fired  from  the  Confed- 
erate. The  Government  had  no  iron-clad  that  could  cross  Hat- 
teras  bar  and  enter  the  sounds,  and  it  seemed  likely  that  our 
wooden  ships  would  be  defeated.  leaving  Newbern,  Roanoke 
Island  and  other  points  endangered.  At  all  events  it  was  im- 
possible for  any  number  of  our  vessels  to  injure  her  at  Plnnouth 
anrj  the  expense  of  our  squadron  kept  to  watch  her  was  very 
great.  At  this  stage  of  affairs  Admiral  S.  P.  Lee  was  speaking  to 
me  of  the  case  when  I  proposed  a  plan  for  her  capture  or  de- 
stniction.  1  submitted,  in  writing,  two  plans  either  of  which  I 
was  willing  to  undertake. 

The  first  was  based  upon  the  fact  that  through  a  thick  swamp 
the  iron-clad  nu'ght  be  approached  to  within  a  few  hundred  yards, 
India  rtibber  boats  to  be  inflated  and  carried  upon  men's  backs 
might  be  procured  and  transported  by  a  boarding  party  of  a 
hundred  men,  or  two  low-pressure  and  very  small  steamers,  each 
armed  with  a  torpedo  and  howitzer,  might  constitute  the  offensive 
force.  In  this  last  named  plan  (which  had  my  preference)  I  in- 
tended that  one  boat  should  dash  in  while  the  other  stood  by  to 
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throw  canister  and  renew  the  attempt  if  the  first  failed.  It  would 
also  be  useful  to  pick  up  our  men  if  the  attacking  boat  were  dis- 
abled. Admiral  Lee  believed  that  the  plan  was  good  and  ordered 
me  to  Washington  to  submit  it  to  the  Secrelar\'  of  the  Xavy. 
Mr.  Fox  doubted  the  merit  of  the  affair,  but  conchided  to  order 
me  to  New  York  to  purchase  suitable  vessels.  Finding  some 
boats  building  for  picket  duty,  I  selected  two  and  proceeded  to  fit 
them  out.  They  were  open  launches  about  thirty  feet  in  length 
with  small  engines  and  propelled  by  a  screw.  A  twelve-pounder 
howitzer  was  fitted  to  the  bows  of  each  and  a  broom  rigged  out, 
some  fourteen  feet  in  length,  swinj^ing  by  a  goose-neck  hinge  to 
the  bluff  of  the  bow,  A  topping  lift  to  a  stanchion  inboard 
raised  or  lowered  it  and  the  torpedo  was  fitted  into  an  iron  slide 
at  the  end.  This  was  intended  to  be  detached  from  the  boom  by 
means  of  a  heel  jigger  leading  inboard  and  exploded  by  another 
line  connecting  with  a  pin  which  held  a  grape  shot  over  nipple 
and  cap. 

The  torpedo  was,  I  believe,  the  invention  of  Engineer  Lay  of 
the  Navy  and  introduced  by  Chief  Engineer  Wood.  It  has  many 
defects  and  I  would  not  again  attempt  its  use.  Everything  being 
complete  we  started  to  the  southward,  taking  the  boats  through 
the  canals  to  Chesapeake  Bay  and  losing  one  in  going  down  to 
Norfolk.  This  was  a  great  misfortune  and  I  have  never  under- 
stood how  so  stupid  a  thing  occurred.  I  forget  the  name  of  the 
volunteer  ensign  to  whose  care  it  was  entrusted,  but  am  pleased 
to  know  that  he  was  taken  prisoner.  I  tru.st  that  his  bed  was  not 
of  down  or  his  food  that  of  princes  wliilc  in  rct>cl  hands. 

My  best  boat  being  thus  lost  I  proceeded  with  one  alone  to 
make  my  way  through  the  Chesapeake  and  Albemarle  Canal  into 
the  sounds.  Half  way  through  the  canal  was  filled  up,  but  finding 
a  small  creek  that  emptied  into  it  below  the  obstruction  I  en- 
deavored to  feel  my  way  through.  Encountering  a  mill  dam,  we 
waited  for  high  water  and  ran  the  launch  over  it.  Below  she 
grounded  but  I  got  a  flat  boat  and.  taking  out  gun  and  coal,  suc- 
ceeded in  two  days  in  getting  her  through. 

Passing  with  but  seven  men  through  the  canal  where  for 
thirty  miles  there  was  no  guard  or  union  inhabitant.  I  reached  the 
sound  and  ran  before  a  gale  of  wind  to  Roanoke  Island-  Here 
I  pretended  that  we  were  going  to  Beaufort,  and  engaged  to  take 
two  passengers  along.     This  deception  became  necessary  in  con- 
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sequence  of  the  close  proximity  of  the  rebel  forces.  If  any  person 
had  known  our  destination  the  news  would  have  reached  Plymouth 
before  we  arrived  to  confirm  it. 

I  So  in  tlie  middle  of  the  night  I  steamed  off  into  the  darkness 
and  in  the  morning  was  out  of  sight. 

Fifty  miles  up  the  sound  I  found  the  fleet  anchored  off  the 
mouth  of  the  river  and  awaiting  the  ram's  appearance.  Here  I, 
for  the  first  time,  disclosed  to  my  officers  and  men  .our  object  and 
told  them  that  they  were  at  liberty  to  go  or  not  as  they  pleased. 
lesc,  seven  in  number,  all  volunteered.  One  of  them  was  Mr. 
Howorth,  of  the  Monticello,  who  had  been  with  me  repeatedly  in 
expeditions  of  peril.  The  names  of  all  who  went  with  me  I  give 
conclusion.  Six  were  added  to  my  original  force.  Amongst 
these  was  Assistant  Paymaster  Frank  Swan,  who  came  to  me  as 
^we  were  about  to  start  and  urged  that  he  might  go,  as  he  had 

lever  been  in  a  fight.  Disregarding  my  remark  that  it  was  a  bad 
time  for  initiation  he  still  made  the  request  and  joined  us.  He 
found  an  eventful  night  of  it,  being  wounded  and  spending  his 

lext  four  months  in  Libby  Prison  and  Salisbury. 

The  Roanoke  River  is  a  stream  averaging  one  hundred  and  fifty 
yards  in  width  and  quite  deep.    Eight  miles  from  the  mouth  was 

le  town  of  Plymouth,  where  the  ram  was  moored.     Several 
thousand  soldiers  occupied  town  and  forts  and  held  both  banks 

tf  the  stream. 
A  mile  below  the  ram  was  the  wreck  of  the  Southficld  with 
urricane  deck  above  water  and  on  this  a  guard  was  stationed  to 
ive  notice  of  anything  suspicious  or  fire  rockets  in  case  of  at- 
tack. Thus  it  seemed  impossible  to  surprise  them  or  to  attack 
with  hope  of  success.  Impossibilities  are  for  the  timid :  we  de- 
termined to  overcome  all  obstacles.  On  the  night  of  the  twenty- 
seventh  of  October  w^e  entered  the  river,  taking  in  tow  a  small 
cutter  with  a  few  men,  the  duty  of  which  was  to  dash  aboard  the 
Southficld  at  the  first  hail  and  prevent  any  rocket  from  being' 
ignited. 

Fortune  was  with  our  little  boat  and  we  actually  passed  within 

k thirty  feet  of  the  pickets  without  discovery,  and  neared  the  wliarf 
where  the  rebels  lay  all  unconscious.  I  now  thought  that  it 
might  be  better  to  board  and  "  take  her  alive/'  having  in  the  two 
boats  twenty  men  well  armed  with  revolvers,  cutlasses  and  hand 
grenades.    To  be  sure  there  were  thousands  near  by  and  ten  times 
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our  number  on  the  ship,  but  a  surprise  is  cvemhing  and  I  thoi 
that  if  her  fasts  were  cut  at  the  instant  of  boarding  we  might 
overcome  those  on  board,  take  her  into  the  stream  and  use  her 
iron  sides  to  protect  us  after,  from  the  forts.  Knowing  the  town 
I  concluded  to  land  at  the  lower  wharf,  creep  around  and  sud- 
denly dash  aboard  from  the  bank,  but  just  as  I  was  sheering  in 
close  to  the  wharf  a  hail  came  sharp  and  quick  from  the  iron- 
clad, in  an  instant  rej>eated.  I  at  once  directed  the  cutter  to 
cast  off  and  go  down  to  capture  the  guard  left  in  our  rear,  and 
ordering  all  steam,  went  at  the  dark  mountain  of  iron  in  front  of 
us.  A  heavy  fire  was  at  once  opened  upon  us,  not  only  from  the 
ship,  hut  from  men  stationed  on  the  shore,  but  this  did  not  disable 
us  and  we  nearcd  them  rapidly.  A  large  fire  now  blazed  up  on  the 
bank  and  by  its  light  I  discovered  the  unfortunate  fact  that  there 
was  a  circle  of  logs  around  the  Albemarle,  boomed  well  out  from 
her  side,  with  the  very  intention  of  preventing  the  action  of 
torpedoes. 

To  examine  them  more  closely  I  ran  alongside  until  amidship, 
received  their  fire  and  sheered  off,  for  the  purpose  of  turnmg.  a 
hundred  yards  away  and  going  at  the  booms  squarely.  This  was 
my  only  chance  of  success  and  even  if  my  boat  were  forced  over 
the  obstruction  it  could  never  get  out  again.  But  I  was  there  to 
accomplish  an  important  object  and  to  die  if  needs  be  was  but  a 
duty.  As  I  turned  the  whole  back  of  my  coat  was  torn  out  by 
buck  shot  anr!  the  sole  of  my  shoe  was  carried  away.  The  fire  was 
very  severe.  In  a  lull  of  the  firing  the  captain  hailed  us,  again  de- 
manding what  boat  it  was.  All  my  men  gave  some  comical  an- 
swer and  mine  was  a  dose  of  canister  which  I  sent  amongst  them 
from  the  howitzer,  buzzing  and  singing  against  the  iron  ribs  and 
into  the  mass  of  men  .standing  fire-lit  upon  the  shore  . 

In  another  instant  we  had  struck  the  logs  and  were  over,  with 
headway  nearly  gone,  slowly  forging  up  under  the  enemy's 
quarter  port.  Ten  feet  from  us  the  muzzle  of  a  rifle  gun  looke<l 
into  our  faces  and  every  word  of  command  on  board  was  distinctly 
heard. 

Four  more  bullets  now  ploughed  through  my  clothing  in  quick 
succession  as  I  stood  in  the  bow,  the  heel  jigger  in  right  hand  and 
exploding  line  in  left. 

We  were  near  enough  then  and  I  ordered  the  boom  lowered 
until  the  forward  motion  of  the  launch  carried  the  torpedo  under 
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;  ram's  overhang,  A  strong  pull  of  the  detaching  line,  a  mo- 
ment's waiting  for  the  torjiedo  tu  rise  un<]er  the  hull,  and  I 
hauled  in  the  left  hand  just  cut  by  a  bullet.  The  explosion  took 
place  at  the  same  instant  that  one  hundred  pounds  of  grape  at 
ten-feet  range  crashed  in  our  midst  and  the  dense  mass  of  water 
thrown  out  by  the  torpedo  came  down  with  choking  weight  upon 
us.  Twice  refusing  to  surrender,  I  commanded  the  men  to  save 
themselves  and  throwing  off  sword,  revolver,  shoes  and  coat, 
struck  out  from  my  disabled  and  sinking  boat  into  the  river.  It 
was  cold,  long  after  the  frosts  and  the  water  chilled  the  blood 
while  the  whole  surface  of  the  stream  was  ploughed  up  by  grape 
and  musketry  and  my  nearest  friend  was  twelve  miles  away,  but 
anything  was  better  than  to  fall  into  rebel  hands. 

Death  was  better  than  surrender.  I  swam  for  the  opposite 
shore,  but  as  I  neared  it  a  man  near  me  gave  a  great  gurgling  yell 
and  went  down. 

The  rebels  were  out  in  boats  picking  up  my  men  and  one  of 
these  attracted  by  the  sound  pulled  in  my  direction.  I  heard  my 
own  name  mentioned.  I  now  struck  out  down  the  stream  and  was 
soon  far  enough  away  to  again  attempt  landing.  This  time  as  I 
struggled  to  reach  the  bank  I  heard  a  groan  in  the  river  behind 
me,  and,  although  very  much  exhausted,  concluded  to  turn  and 
give  all  the  aid  in  my  power  to  the  officer  or  seaman  who  had 
bravely  shared  the  danger  with  me  and  in  whose  peril  I  might  in 
turn  partake. 

Swimming  in  the  night  with  eye  at  the  level  of  the  water,  one 
can  have  no  idea  of  distance  and  labors,  as  I  did,  under  the  dis- 
couraging thought  that  no  headway  is  made.  But  if  I  were  to 
drown  that  night  I  had  at  least  an  opportunity  of  dying  while 
struggling  to  aid  another.  Ncaring  the  swimmer  he  proved  to  be 
Acting  Master's  Mate  Woodman,  who  said  he  could  swim  no 
longer. 

Knocking  his  cap  from  his  head  I  used  my  right  arm  to  sustain 
him  and  ordered  him  to  strike  out. 

For  ten  minutes  at  least  I  think  he  managed  to  keep  afloat, 
when  his  presence  of  mind  and  physical  force  being  completely 
gone,  he  gave  a  yell  and  sank  like  a  stone,  fortunately  not  seizing 
upon  me  as  he  went  down.  Again  alone  upon  the  water,  I  di- 
rected my  course  toward  the  town  side  of  the  river,  not  making 
much  headway  as  my  strokes  were  now  very  feeble. 
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My  clothes  were  soaked  and  heav}'  and  little  chop  seas  splashed 
with  a  choking:  persistence  into  my  mouth  every  time  I  gasped  for 
breath.  Still  there  was  a  determination  not  to  sink,  a  will  not 
to  give  up,  and  I  kept  up  a  sort  of  mechanical  motion  long  after 
my  bodily  force  was  in  fact  expended. 

At  last,  and  not  a  moment  too  soon,  I  touched  the  soft  mud 
and  in  the  excitement  of  the  first  shock  I  half  raised  my  body  and 
made  one  step  forward,  then  fell  and  remained  half  in  the  mud  and 
half  in  the  water  until  the  daylig-ht.  unable  even  to  crawl  on  hands 
and  knees,  with  brain  in  a  whirl  and  nearly  frozen  but  with  one 
thing  strong  in  mc,  the  fixed  determination  to  escape.  The  pros- 
pect of  drowning,  starvation,  death  in  the  swamps,  all  seemed 
lesser  evils  than  that  of  surrender.  As  day  dawned  I  found  my- 
self in  a  point  of  swamp  that  enters  the  suburbs  of  Plymouth  and 
not  forty  yards  from  one  of  the  forts.  The  sun  came  out  bright 
and  warm,  proving  a  most  cheering  visitant  and  giving  me  back  a 
great  portion  of  the  strength  of  whicli  I  had  been  deprived  before. 

Its  light  showed  me  the  town,  swarming  with  soldiers  and  sail- 
ors, who  moved  about  in  an  excited  manner  as  if  angry  at  some 
sudden  shock.  It  was  a  source  of  satisfaction  to  me  to  know  that 
I  had  pulled  the  wire  that  set  all  these  figures  moving  in  a  manner 
quite  as  interesting  as  the  best  of  the  theatricals,  but  as  I  had  no 
desire  to  be  discovered  by  any  of  the  dogs  that  were  so  plentiful 
around  me,  I  did  not  long  remain  a  spectator. 

My  first  object  was  to  get  into  a  dry  fringe  of  rushes  that  edge 
the  swamp  but  to  do  this  required  me  to  pass  over  thirty  or  forty 
feet  of  open  ground  right  under  the  eye  of  the  sentinel  who 
walked  the  parapet.  Watching,  until  he  turned  for  a  moment, 
I  made  a  dash  to  cross  the  space,  but  was  only  halfway  over 
when  he  turned  and  forced  me  to  drop  down  right  between  two 
paths  and  almost  entirely  unshielded. 

Terhaps  I  was  unobserved  because  of  the  mud  that  covered  me 
and  made  me  blend  in  with  the  earth.  At  all  events  the  soldier 
continued  his  tramp  for  some  time  while  I,  flat  on  my  back,  waited 
anotlier  chance  for  action.  Soon  a  party  of  four  men  came  down 
the  path  at  my  right,  two  of  them  being  officers,  and  passed  me 
so  close  as  to  almost  tread  upon  my  arm.  They  were  conversing 
about  the  events  of  the  previous  night  and  wondering  how  it  was 
done,  entirely  unconscious  of  the  presence  of  one  who  could  give 
them  the  information.     This  proved  to  me  the  necessity  of  re- 
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gaining  the  swamp,  which  I  did  by  sinking  my  heels  and  elbow 
into  the  earth  and  forcing:  my  body  inch  by  inch  toward  it. 
five  hours  then,  with  bare  feet,  hea{l  and  hands,  I  made  my  way, 
where  I  venture  to  say  none  ever  did  before,  until  I  came  at  last 
to  a   clear  place  where   I   might   rest  upon  sohd  ground.     The 
cypress  swamp  was  a  network  of  thorns  and  briers  that  cut  into 
the  flesh  at  ever\*  step  like  knives  and  frequently  when  the  soft 
mire  would  not  bear  my  weight  I  was  forced  to  throw  my  body  ^ 
upon  it  at  lengtli  and  haul  along  by  my  arms.     Hands  and  feet  ^t 
were  raw  when  I  reached  the  clearing  and  yet  my  difficulties  were 
but  commenced.    A  working  party  of  soldiers  was  in  the  opening 
engaged  in  sinking  some  schooners  in  tlie  river  to  obstruct  the 
clianncl.     I  passed  twenty  yards  in  their  rear  through  a  com  S 
furrow  and  gained  some  woods  below.     Here  I  encountered  a  ^ 
negro  and  after  serving  out  to  him  twenty  dollars  in  greenbacks 
and  some  texts  of  Scripture  (two  powerful  arguments  with  an 
old  darkey).  I  had  confidence  enough  in  his  tidelity  to  send  him  ^ 
into  town  for  news  of  the  ram.    WTicn  he  returned  and  there  was  ^ 
no  longer  doubt  that  she  had  gone  down.  I  went  on  again  with 
a  light  heart  and  again  plunged  into  a  swamp  so  thick  that  I  only 
had  the  sun  for  a  guide  and  could  not  see  ten  feet  in  advance. 
About  2  in  the  afternoon  I  came  out  from  the  dense  mass  of 
weeds  upon  the  bank  of  one  of  the  deep,  narrow  streams  that 
abound  there  and  right  opposite  to  the  only  road  in  that  vicinity. 

It  seemed  Providential  that  1  should  come  just  there  for  thirty 
yards  alx)ve  or  below  and  I  never  would  have  seen  it  and  might 
have  struggled  on  until  worn  out  and  starved  and  found  a  never- 
lo-be-discovered  grave.  As  it  was  my  fortune  had  led  me  to  where 
a  picket  party  of  seven  soldiers  were  posted,  having  a  little  flat 
bottomed,  square-ended  skiff,  toggled  to  the  root  of  a  cypress 
tree  that  squirmed  like  a  snake  into  the  inky  water.  Watching 
them  until  they  went  back  a  few  yards  to  cat,  I  crept  into  the 
Flreani  and  swam  over,  keeping  the  big  tree  between  myself  and 
them  and  making  for  the  skiff. 

Gaining  the  bank  I  quietly  cast  loose  the  boat  and  floated  be- 
hind it  some  thirty  yards,  around  the  first  bend,  where  I  got  in 
and  paddled  away  as  only  a  man  could  where  liberty  was  at  stake. 
Hour  after  hour  I  paddled,  never  ceasing  for  a  moment,  first  on 
one  side  then  on  the  other,  while  sunshine  passed  into  twilight 
and  that  was  swallowed  up  in  thick  darkness  onlv  relieved  bv  the 
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few  faint  star  rays  that  penetrated  the  heavy  svvainp  curtain  on 
either  side. 

At  last  I  reached  the  mouth  of  the  Roanoke  and  found  the  open 
sound  before  me. 

My  frail  boat  would  not  have  lived  a  moment  in  the  ordinary 
sea  there,  but  it  chanced  to  he  very  calm,  leavinjj;"  only  a  slight 
swell  which  was,  however,  sufficient  to  influence  my  boat  so  that 
I  was  forced  to  paddle  all  upon  one  side  to  keep  her  on  the  in- 
tended course.  After  steering  by  a  star  for  where  I  thought  the 
fleet  might  be  for,  perhaps,  two  hours  I  at  lenglh  discovered  one 
of  the  vessels  and  after  a  long  time  got  within  hail. 

My  "  Ship  ahoy !  "  was  given  with  the  last  of  my  strength,  and 
I  fell  powerless  with  a  splash  into  the  water  in  the  bottom  of  my 
boat  and  awaited  results.  1  had  paddled  every  minute  for  twelve 
successive  hours  and  for  four  my  body  had  been  *'  asleep  "  with 
the  exception  of  my  two  arms  and  brain. 

The  picket  vessel  Valley  City,  for  it  was  she,  upon  hearing  the 
hail  at  once  slipped  her  cable  and  got  under  way  at  the  same  time 
lowering  boats  and  taking  precaution  against  torpedoes.  It  was 
some  time  before  they  would  pick  mc  up,  being  convinced  that  I 
was  a  rebel  conductor  of  an  infernal  machine,  and  that  Lieutenant 
Gushing  had  died  the  night  before. 

At  last  I  was  on  board,  had  imbibed  a  little  brandy  and  water, 
and  was  on  my  way  to  the  flag  ship  commanded  by  Commander 
Macomb. 

As  soon  as  it  became  known  that  I  liad  returned,  rockets  were 
thrown  up  and  all  hands  called  to  cheer  iiliip  and  when  I  an- 
nounced my  success,  all  the  commanding  officers  were  summoned 
on  board  to  deliberate  upon  a  i>lan  of  attack.  In  the  morning  I 
was  again  well  in  every  way  with  the  exception  of  hands  and  feet 
and  had  the  pleasure  of  exchanging  shots  with  the  batteries  that 
I  had  inspected  on  the  day  previous. 

I  was  sent  in  the  Valley  City  to  report  to  Admiral  Porter  at 
Hampton  Roads  and  soon  after  Plymouth  and  the  whole  district 
of  the  Albemarle,  deprived  of  the  iron-clad*s  protection,  fell  an 
easy  prey  to  Captain  Macomb  and  our  fleet.  I  again  received  the 
congratulations  of  the  Navy  Dt-partment  and  the  Thanks  of  the 
Congress  of  the  United  States.  I  was  also  promoted  to  the  grade 
of  lieutenant-commander.  The  testimonials  that  I  received  from 
the  Chamber  of  Commerce,  cities.  Union  League  Clubs,  etc.,  were 
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numerous  and  gratifying.  I  was  at  this  time  twenty-one  years  of 
age,  having  had  my  first  command  at  nineteen.  The  Albemarle 
was  built  like  the  famous  Merrimack  and  in  her  contests  with  our 
ships  successfully  resisted  solid  hundred-pounder  Dahlgren  and 
Parrott  shot  at  ten  yards*  range. 

In  November,  1864,  I  assumed  command  of  the  flagship  Mal- 
vern bearing  the  broad  pennant  of  Rear-Admiral  David  D.  Porter. 
A  large  fleet  was  collected  in  Hampton  Roads  and  it  was  known 
that  Wilmington  was  tlie  point  of  attack. 


1 


UNITED  STATES  IXAGSTEiVMER  MALVERN 


A  combined  army  and  navy  movement  was  made  against  Fort 
Fisher  in  December  and  resulted  in  a  failure,  in  consequence  of 
the  generalship  of  General  B.  F.  Butler,  who  would  not  assault* 
after  a  bombardment  from  the  ships  that  kept  the  weak  and  sur- 
prised garrison  so  effectually  in  their  bomb-proofs  that  their  flag 
was  taken  openly  down  the  beach  in  the  broad  sunlight. 

The  indignation  of  army  and  navy  at  this  inexcusable  conduct 
of  Butler's  was  openly  and  loudly  expressed  and  we  all  rejoiced 
when  another  attack  was  ordered  under  a  man  who  would  not 
permit  great  egotism  and  a  jealous  temper  to  make  him  blind  to 
his  duty  as  a  soldier.    In  the  first  attack  I  took  my  gig  and  went 
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in  on  the  bar  to  sound  and  put  down  buoys.  I  was  six  hours  upon 
this  dangerous  duty  and  congratulate  myself  that  we  were  not 
blown  out  of  water.  Round  shot,  shell  and  shrapnel  ploughed 
around  us  every  moment,  and  I  actually  had  to  bail  out  the  water 
that  was  thrown  into  the  boat  by  them.  A  cutter  assisting  us  was 
sunk  by  the  severe  fire. 

There  is  no  doubt  that  this  was  the  most  dangerous  service 
rendered  during  the  day.  This  was  the  scene  of  the  famous 
Powder  Boat  Explosion.  I  was  sounded  in  Washington  by  Mr. 
Fox  as  to  my  willingness  to  perform  the  service  of  firing  the 
powder  and  at  once  consented  to  do  so  as  I  had,  early  in  the  war, 
to  the  taking  in  of  a  powder  ship  to  Sumter  for  the  same  purpose. 
But  afterward  Commander  Rhind  was  placed  in  command  of  the 
expedition  which  failed  from  no  fault  of  his.  The  day  after  the 
withdrawal  of  the  troops  a  volunteer  lieutenant,  commanding  an 
armed  prize,  came  around  from  the  Western  Bar  and  reported  that 
he  had  been  chased  away  by  a  rebel  privateer  loaded  down  with 
men  and  protected  by  cotton  bales.  The  admiral  at  once  sent  for 
mc  and  did  me  the  honor  to  propose  that  I  should  capture  her, 
giving  me  again  command  of  my  old  favorite,  the  Monticello, 
for  that  purpose.  Steaming  around  the  shoal  as  rapidly  as  pos- 
sible, I  found  the  vessel  described  at  anchor  inside  the  bar  under 
the  guns  of  Fort  Caswell  and  fired  a  blank  cartridge  as  a  challenge. 
This  did  not  draw  her  out,  nor  did  the  subsequent  destruction  of 
a  large  blockade-running  steamer  which  I  drove  ashore  under  the 
batteries  in  her  attempt  to  get  in.  In  this  service  my  ship  was 
hulled  six  times.  The  Chickamau^a  would  not  fight,  probably 
suspecting  some  Yankee  trap,  whereas,  nothing  was  desired  by  us 
but  a  fair  field  and  no  favor.  With  her  extra  men  aboard  she 
was  much  the  stronger  and  might  better  have  finished  her  career 
in  a  gallant  action  on  the  ocean  than  in  the  way  she  did,  sunk  by  a 
retreating  crew  in  Cape  Fear  River. 

On  the  twelfth  of  Jamiary  everything  being  ready  the  attack 
was  resumed  against  the  forts  of  Wilmington.  These  mounted 
nearly  a  hundred  heavy  guns  and,  warned  by  Butler's  fiasco,  were 
garrisoned  by  over  three  thousand  veteran  soldiers.  The  ships, 
sixty  in  number,  advanced  in  beautiful  order,  the  iron-clads  taking 
the  lead  and  followed  by  the  heavy  frigates,  after  which  in  turn 
came  sloops  of  war  and  gunboats.  The  fire  from  the  fleet  was 
terrific  and  soon  drove  the  enemy  into  shelter.     For  three  days 
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the  bombardment  continued,  in  which  time  most  of  tlie  opposing 
guns  were  disabled  and  the  time  came  for  assault.  On  the  morn- 
ing of  the  fifteenth,  the  admiral  observing  the  Chickamau^a 
and  some  other  steamers  maneuvering  to  reinforce  the  forts  inside, 
ordered  nic  to  drive  them  away.  In  order  to  do  this  I  ran  my 
wooden  vessel  inside  of  the  iron-clad  line  and  all  other  ships 
nearest  to  Fort  Fisher,  where  I  moored  head  and  stem  and 
opened  fire  upon  the  steamers  with  my  one-hundred  pounder 
Parrott  and  with  broadside  guns  upon  the  fort.  After  driving 
these  vessels  from  position  the  fire  was  continued  upon  the  em- 
brasures. 

About  2  in  the  afternoon,  T  landed  with  forty  men  to  join  the 
assaulting  body  of  sailors  and  marines  who  were  to  storm  the  sea 
front  of  the  fort.  These  were  fourteen  hundred  in  number,  the 
officers  all  io  uniform,  bright  with  gold  lace  and  every  man 
dressed  as  for  inspection.  All  were  armed  with  cutlass  and  re-  ^| 
volver  alone,  excepting  the  marines,  who  carried  muskets  and 
were  to  cover  us  in  scaling  work. 

WheeHng  from  column  into  line,  we  marched  up  by  the  flank 
to  within  four  hundred  yards  of  the  frowning  fort  and  lay  down 
under  the  slope  of  sand  beach  until  the  signal  for  assault  should 
come  from  the  army,  who  were  to  advance  from  the  other  side.      M 

Lieutenant  Ben  Porter  and  myself  massed  our  men  and  agreed 
to  lead  the  assault,  bearing  with  us  the  admiral's  blue  flag.     In 
the  meantime,  while  we  waited,  the  whole  fire  of  the  navy  passed 
a  few  feet  over  our  heads.    Such  a  hell  of  noise  I  never  expect  to 
hear  again.     Hundreds  of  shell  were  in  the  air  at  once,  varying 
from  the  five  hundred-pounders  of  the  iron-clad  to  those  of  a  ^| 
half  and  fourth  of  that  weight,  but  all  shrieking  in  a  grand  luarttal 
chorus  that  was  a  fitting  accompaniment  to  the  death  dance  of  the  ^ 
hundreds  about  to  fall.  At  last  the  signal  came  and  we  were  up  in  ■ 
an  instant,  advancing  steadily,  until  within  a  hundred  yards  and 
then  bursting  forward  with  a  cheer  from  the  whole  line. 

The  beach  to  be  gone  over  was  level  white  sand  into  which  we 
sank,  ankle  deep,  and  which  in  the  bright  sunlight  made  targets 
of  us  all  from  contrast.  The  rebels,  meanwhile,  were  not  idle, 
but  thinking  ours  the  main  storming  party,  massed  against  us  and 
sent  a  staggering  fire  into  our  ranks  that  ploughed  through  with  fl 
deadly  effect  and  never  ceased  for  an  instant.  We  gained  the 
palisades  only  to  find  further  advance  impossible  and  all  were 
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brought  to  a  halt.  Thinking  that  T  saw  an  opening  I  sprang  for- 
ward and  had  proceeded  some  distance  when  upon  looking  be- 
hind me  I  perceived  that  I  was  not  followed,  so  I  went  down  in 
the  sand  for  shelter. 

In  a  moment  I  heard  the  voice  of  one  of  my  men  crying  out, 
"Captain  Cushing!  They  are  retreating,  sir!"  and  uptin  looking 
around  I  saw  the  whole  line  breaking  and  going  backward.  A 
hundred  yards  was  now  between  myself  and  the  retreating  force, 
and  I  was  close  under  the  muzzle  of  the  Confederate  rifles,  but  I 
made  up  my  mind  that  it  was  my  duty  to  join  my  men  and  rally 
them,  so  I  sprang  to  my  feet  amidst  what  can  only  be  called  a 
storm  of  bullets  and  passed  unharmed  to  our  force.  That  re- 
treat was  a  fearful  sight.  The  dead  lay  thickly  strewn  along  the 
beach,  and  the  wounded  falling  constantly  called  for  help  to  their 
comrades  and  prayed  to  God  that  they  might  not  be  left  behind. 
I  saw  the  wounded  stagger  to  their  feet  all  weak  and  bloody,  only 
to  receive  other  and  more  fatal  wounds,  and  fall  to  rise  no  more. 
Our  attempt  had  the  good  result  of  diverting  the  rebel  attention 
from  the  army  who  surprised  their  rear  and  gained  a  hold  upon 
their  traverses,  a  seizure  that  was  gradually  increased  until  all 
was  in  our  possession.  Noble  Ben  Porter  had  met  his  death  early 
in  our  assault  as  well  as  Lieutenant  Preston  and  many  of  the 
officers  Iiad  remained  under  the  palisades  of  the  fort  until  it 
shoitld  be  dark.  Amongst  these  were  most  of  the  ranking  officers, 
including  Fleet  Captain  Breese,  who  commanded  the  attack.  I, 
therefore,  assumed  command  and  after  intense  exertion  and  fa- 
tigue succeeded  in  collecting  a  few  hundred  men  with  whom  I 
again  proceeded  to  assault  when  I  was  met  by  an  aid  of  General 
Terry,  who  requested  me  to  place  my  men  in  the  intrenchments  in 
front  of  Bragg*s  army  that  was  about  to  attack  us  from  the  rear. 
This  I  did,  relieving  a  regiment  which  went  in  fresh  to  General 
Terry's  assistance.  At  lo  that  night  the  entire  rebel  force  sur- 
rendered. In  the  intermediate  time,  between  the  assault  and  the 
surrender,  the  tide  had  risen  and  drowned  many  of  our  wounded 
who  fell  upon  the  beach  and  swept  off  into  the  remorseless  ocean 
the  hero  clay  of  many  a  gallant  sailor.  How  few  realize  at  what  a 
cost  our  nation's  unity  has  been  purchased!  On  the  i6tli  1  was 
ordered  around  to  the  West  Bar  on  a  reconnoissance  of  the  forts 
there.  Anchoring  my  ship.  I  pulled  in  with  five  men  and  an  officer 
in  my  gig  to  demand  the  surrender  of  Fort  Caswell.     FindiuR  it 
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abandoned  I  lioistcd  the  American  flag  and  proceeded  to  talce 
possession  of  several  other  batteries  in  the  vicinity.  Pushing  on 
up  to  Smithville,  I  received  the  surrender  of  the  town  from  the 
mayor  and  hoisted  our  flag  on  the  fort,  capturing  there  large 
quantities  of  arms  and  provisions. 

Rebel  cavalry  were  in  the  streets  but  I  took  possession  of  a 
buihhn^  at  the  end  of  the  wharf  and  loading  a  lot  of  muskets 
remained  there  with  four  men  while  I  sent  away  two  sailors  with 
darkey  boats'  crews,  one  out  of  my  ship,  for  reinforcements,  and 
the  other  up  through  the  river  to  Fisher  to  notify  the  admiral. 
That  night  I  had  two  hundred  sailors  ashore  and  established 
myself  as  military  governor.  Our  first  act  was  to  seize  the  men 
who  had  piloted  blockade  runners  over  the  bar.  Tliese  I  promised 
to  hang  but  finally  concluded  to  spare  them  if  they  hoisted  upon 
Oak  Island  the  signal  lights  by  which  ships  ran  in  and  out. 

My  threat  had  its  effect  and  the  lights  were  stationed  while  I 
prepared  boats  for  boarding  any  such  vessels  as  might  be  decoyed 
into  our  trap. 

On  the  night  of  the  twentieth  a  large  steamer  came  over  the  bar 
and  made  the  private  signals  to  Fort  Caswell.  Of  course  these 
could  not  be  answered,  but  my  officer  as  directed  hailed  her  and 
said  that  all  was  right,  that  the  signal  corps  was  withdrawn  to 
Smithville.    Upon  this  she  came  up  and  anchored. 

When  we  boarded  and  informed  the  captain  that  his  vessel  was 
a  prize,  he  was  not  the  only  one  astonished.  A  champagne  sup- 
per was  in  progress  in  honor  of  successfully  running  the  blockade 
at  which  several  English  army  officers  were  making  merry,  con- 
fident that  they  were  in  the  friendly  and  hospitable  bosom  of  the 
Southern  Confederacy. 

As  we  sat  down  amongst  them  and  ordered  the  steward  to 
bring  another  case  of  champagne,  their  tongues  loosened  and  one 
in  accents  of  English  disgust,  exclaimed,  "Beastly  luck!"  "A 
most  unmitigated  sell !  "  responded  number  two. 

Aye,  gentlemen,  and  may  you  never  meet  better  luck  on  the 
same  errand!  This  was  the  steamer  Charlotte,  loaded  with  arms 
and  machinery,  and  reported  one  of  the  fastest  in  the  trade.  Ten 
minutes  later  the  Confederate  steamer  Stag  came  in,  loaded  down 
with  a  valuable  cargo  and  was  captured  in  the  same  manner. 
But,  while  the  plan  and  credit  of  success  were  all  mine,  it  was 
not  so  with  the  prize  money.    The  Malvern  and  several  light  ves- 
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sels  came  down  that  very  evening  and  being  within  signal  dis- 
tance were  entitled  to  claim  equal  shares  with  us. 

On  the  night  of  the  fifth  of  February,  with  fifty  men  in  three 
boats.  I  entered  Little  River,  the  same  place  where  I  previously 
stormed  the  battery,  and  proceeded  with  muffled  oars  to  the  small 
town  of  All  Saints  Parish,  South  Carolina.  Landing  in  the  fog 
and  taking  a  negro  for  a  guide  I  soon  had  all  the  houses  under 
guard  without  the  knowledge  of  a  single  one  of  the  inhabitants. 
Proceeding  to  a  Confederate  cotton  storehouse  I  seized  the  con- 
tents. 

In  the  morning  the  good  townspeople  were  considerably  aston- 
ished to  find  a  blue  jacket  and  musket  at  every  door.  As  no  one 
escaped  we  remained  there  quietly  all  day,  enjoying  the  poultry 
and  sweet  potatoes  that  South  Carolina  furnished  and  captur- 
ing such  mails  and  soldiers  as  came  along. 

At  night  we  drew  off  with  our  prizes  without  an  attack  from 
any  of  the  bodies  of  soldiers  in  the  immediate  vicinity.  Knowing 
that  the  news  of  our  visit  would  draw  forces  from  the  inlets  near 
by,  we  organized  an  expedition  for  the  capture  of  a  Confederate 
storehouse  three  miles  back  of  Shallotte  Inlet. 

Here  were  collected  com  and  bacon  for  the  Confederate  forces 
at  Wilmington.  We  surprised  and  captured  it  with  fifty  men, 
taking  prisoners  eight  of  the  guard,  and  burning  everything  that 
could  not  be  brought  away  in  captured  carts. 

I  now  left  the  Monticello  outside  of  Cape  Fear  River  and  went 
on  board  the  flagship  Malvern  near  Fort  Anderson,  which  the 
navy    was  about  to  attack. 

Here,  several  nights  in  succession,  I  went  up  close  under  the 
guns  of  the  rebel  fort,  to  examine  the  obstructions  and  torpedoes 
and  once  pulled  with  my  brother,  Paymaster  Cushing,  in  company 
close  up  to  the  city.  One  night  while  I  was  on  this  duty  I  found 
a  band  of  music  playing  in  Anderson  and  speeches  being  made  by 
enthusiastic  Confederates  who  were  picturing  in  glowing  terms 
the  victories  of  the  chivalrous  South  and  heaping  whole  continents 
of  scorn  upon  the  base  and  cowardly  North. 

The  Confederacy  was  about  to  tumble  but  they  were  blind  to 
the  fact.  Their  arrnies  were  all  beaten  but  one  southerner  was 
still  the  sure  conqueror  of  five  Yankees.  It  was  bright  moon- 
light and  I  enjoyed  the  music  in  which  the  bombast  was  sand- 
wiched exceedingly,  but  at  length  could  not  resist  the  temptation 
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of  sending  a  bullet  among5t  the  crowd  as  a  period  to  the  speecl 
making",  at  the  same  time  consigning-  them  with  a  shout  to  a 
place  somewhat  warmer  than  Dixie.  I  succeeded  in  astonishing 
them,  hut  the  way  the  grape  shot  flew  around  for  a  while  from 
their  guns  was  far  from  pleasant.  Their  discipline  was  evidently 
good.  Every  night  that  I  went  up  after  this  I  carried  on  my 
observations  to  the  music  of  rebel  round  shot,  but  night  firing  is 
verv  inaccurate  ami  ttieir  ainniimitifin  was  wasted. 
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REAR-ADMIRAL  PORTER  AND  STAFF  ON  THE  U.  S.  S.  "  MALVERN/ 

DECEMBER,  1864. 

Gushing,  commanding  the  Malvern,  is  at  extreme  left  of  picture 

with  cape  folded  on  his  right  arm. 


Tn  consequence  of  a  formidable  line  of  obstntctions,  and  a 
quantity  of  torpedoes  in  front  of  this  fort,  it  was  decided  unsafe 
to  attempt  running  the  fleet  by  its  guns,  and  until  that  should  be 
done  it  had  free  communication  with  the  city  above.  Our  army  was 
closing  in  upon  its  rear  but  could  not  command  the  river,  and  it 
became  necessary  for  the  navy  to  act.  I,  therefore,  proposed  to 
Admiral  Porter  the  construction  of  a  mock  Monitor,  such  as  was 
used  by  him  upon  tlie  Mississippi  River,  and  at  once  proceeded 
to  construct  it  out  of  an  old  flat  boat  and  some  canvas.  When 
complete  it  was  not  possible  to  distinguish  between  it  and  the  real 
one  near  by  at  two  hundred  yards*  distance. 
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Tlie  tide  there  runs  at  aliout  five  knots  speed  and  it  was  to  be 
the  motive  power.  Weighting  one  end  of  my  iron-clad  much 
heavier  than  the  other  so  as  to  take  it  straight  up  with  the  tide, 
I  towed  her  up  to  within  two  hundred  yards  of  the  opening  of  the 
obstructions  and  cast  adrift. 

Up  the  river  with  the  flood  tide  she  went,  apparently  steaming 
and  in  spite  of  everything  passed  successfully. 

The  consequence  was  that  the  commanding  Confederate,  know- 
ing that  the  army  was  closing  in  behind  him,  and  thinking  a 
Monitor  in  the  river  above,  evacuated  in  such  haste  as  to  leave  the 
fourteen  heavy  guns  unspiked  and  magazine  intact. 

We  took  possession  the  next  morning.  Confederate  officers 
told  me  afterward  that  this  was  the  true  reason  for  their  retreat, 
and  swore  like  pir-ates  at  the  imposition. 

1  was  soon  after  ordered  up  to  Norfolk  to  fit  a  torpedo  upon 
my  ships's  bows  to  encounter  the  anglo-rebel  iron-clads  expected 
from  Europe,  but  after  making  ready  found  that  1  was  to  be  dis- 
appointed by  their  non-appearance. 

Just  as  the  bottom  of  the  rebellion  fell  out  at  Richmond,  I  was 
detached  and  granted  leave  of  absence. 


Note.— In  the  preceding  issue  of  the  Proceedings  of  the 
U.  S.  Naval  Institute  the  article  entitled  "  William  Barker 
Gushing "  should  be  read  with  the  following  addiliotis  or 
corrections : 

The  aunt  with  whom  Gushing  was  visiting  in  Washington 
in  Januarj',  186?,  was  his  aunt  Mrs.  Fannie  Gushing  of  whom 
he  was  very  fond. 

Gushing  received  a  slight  abrasion  of  the  left  hand  at  the 
time  of  sinking  the  Albemarle. 

Gushing  was  born  in  Dcla6eld,  and  his  sister  Isabel  was 
born  in  Chicago. 

Congressman  Edwards  was  not  a  kinsman  of  Gushing  but  a 
friend  who  loved  him  as  a  son. 
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CONTROL  OF  THE  SEA:   ITS  RELATION  TO  THE 
RUSSO-JAPANESE  WAR  * 

By  Midshipman  George  C.  Manning,  Class  of  1914,  U.  S.  N.  A. 

Motto:    "All  depends  on  the  command  of  the  sea." 


In  spite  of  the  tremendous  impression  which  Admiral  Mahan's 
works  ahotit  the  influence  of  sea  power  on  history  have  made  upon 
the  minds  of  the  thinking  public,  many  people  look  upon  the  late 
war  between  Russia  and  Japan  as  a  war  in  which  the  navy  counted 
for  little.  Although  this  noted  tactician  has  shown  that  every  war 
of  consequence  has  been  won  by  that  nation  which  secured  con- 
trol of  the  sea,  and  tliat  this  victory  was  the  direct  result  of  control 
of  the  sea,  few  sec  the  application  of  this  law  in  the  Russo-Japanese 
war.  Notwithstanding  the  fact  that  eminent  military  and  naval 
critics  have  expressed  an  opinion  to  the  contrary,  many  of  us  lay 
the  blame  of  Russia's  defeat  upon  General  Kuropatkin.  The  facts 
of  the  matter  are  that,  although  the  Russian  general  was  un- 
doubtedly a  greater  strategist  than  his  opponents,  he  was  defeated 
because  of  a  lack  of  assistance  on  the  part  of  the  navy. 

General  Kuropatkin  said  in  a  letter  to  his  sovereign  that  he 
would  gladly  assume  all  the  responsibility  for  his  country's  defeat, 
but  that  this  would  be  historically  untrue.  In  an  article  in  jlfc- 
Chore's  he  made  the  following  statement  which  throws  some  light 
on  the  previous  assertion : 

In  the  war  with  Japan  the  chief  place  belonged  to  operations  on  the 
sea;  not  to  those  nn  the  land.  If  we  had  smashed  the  Japanese  fleet,  the 
war  on  Chinese  ttrritory  would  have  become  an  impossibilily  for  the 
Japanese.  As  a  matter  of  fact,  our  fleet  hcJpcd  the  land  forces  very  little 
indeed.  Our  fleet  did  nothing  to  hinder  the  Japanese  from  bringing  up 
all  sorts  of  stores,  guns,  ammunition,  and  materials.! 

'  ♦The  medal  ofifered  by  the  Admiral  Trenchard  Section,  No.  73,  Navy 
League  of  the  United  States,  to  midshipmen  of  the  3d  and  4th  classes,  for 
the  best  essay  on  a  topic  either  naval  or  patriotic  in  character,  was  awarded 

•  June  Week,  1912,  for  this  essay, 
t General    Kuropatkin:     The    Causes    of    Russia's    Defeat    by    Japan. 
McCJure's  Magazine,  Vol.  32.  p.  215. 
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These  are  the  facts  of  the  case  in  a  nutshell,  but  they  may  no^^ 
be  self-evident.  We  are  not  willing  to  grant  this  importance  to 
the  navy  without  proof.  We  demand  that  we  be  shown.  To  say 
that  without  control  of  the  sea  at  the  beginning  of  the  war  Japan 
would  not  have  been  able  to  attack  Russia  in  Manchuria,  is  well 
enough.  To  maintain  that  without  control  of  the  sea  throughout  fl 
the  war  Japan  would  not  have  been  able  to  prosecute  a  war,  is  all 
right,  too.    We  want  proof. 

Let  us  begin  with  facts  that  are  axiomatic,  indisputable.     In  ^M 
the  first  place,  Japan  is  an  island,  or  rather  a  series  of  islands. 
She  is  separated  from  China  by  bodies  of  water  too  wide  to  jump 
and  too  deep  to  wade,  across  which  there  are  no  bridges.    If  men  ■ 
and  munitions  of  war  are  to  be  transferred  from  Japan  to  the  main- 
land of  Asia,  they  must  be  sent  on  ships.    Now»  let  us  assume  for  ^_ 
the  time  being  that  Japan  has  not  unquestioned  control  of  the  sea,  ^| 
but  that  the  opposing  forces  are  about  evenly  matched  and  that  the 
control  has  not  yet  been  decided.    Vessels  conveying  soldiers  and  ^ 
stores  are  not  armed.    Every  time  one  of  these  ventures  out  of  a  ^| 
Japanese  port,  unless  escorted  by  the  entire  fleet,  she  stands  a 
good  chance  of  being  captured  by  the  enemy.     Had  Russia's  fleet 
in  Asiatic  waters  been  able  to  dispute  the  control  of  the  sea  with 
Japan,  the  latter  nation  would  have  found  it  extremely  difficult 
(if  not  altogether  impossible)  to  transport  the  men  and  supplies 
necessary  to  maintain  such  a  gigantic  struggle  as  the  war  between 
Russia  and  Japan. 

But.  of  course,  such  a  condition  of  affairs  could  not  continue 
long.  Let  us  suppose  that  in  the  battle  settling  the  supremacy 
on  the  deep  the  Russian  fleet  had  defeated  her  antagonist.  In 
other  words,  let  us  assume  that  Russia  had  had  control  of  the  sea 
and  the  Japanese  war  vessels  were  driven  to  fortified  harbors. 
Would  Japan  then  have  been  able  to  reinforce  her  armies  and  fur- 
nish them  with  the  necessary  munitions  of  war?  If  Russia  had 
control  of  the  sea  her  fleet  would  be  able  to  blockade  the  Japanese 
ports.  The  only  supply  vessels  that  could  reach  Japan's  struggling 
legions  in  Manchuria  would  be  such  as  managed  to  slip  past  the 
blockading  squadron.  If  she  had  no  army  in  China,  it  is  evident 
that  with  her  ports  blockaded  she  would  not  be  able  to  send  one 
there.  If  she  did  have  an  army  in  Manchuria,  she  would  be  unable 
to  send  it  supplies  or  reinforcements.  This  army,  unable  to  retreat 
and  cut  off  by  sea  from  its  base,  would  be  in  a  very  embarrassing 
position,  and  compelled  to  surrender  without  being  able  to  strik« 
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a  blow  at  the  enemy,  for  without  cartridges  and  food  men  cannot 
fight. 

But  this  imaginary  state  of  affairs  did  not  prevail  in  the  east 
when  Japan  attacked  Russia,  or  at  any  time  during  the  war.  From 
February  8,  1904,  when  Japan  struck  the  first  blow  until  hos- 
tilities were  closed  by  the  Treaty  of  Portsmouth,  Japan's  control 
of  the  sea  was  perfect  and  complete.  There  never  was  a  time 
when  there  was  any  doubt  who  was  master  of  the  Japan  Sea.  It 
is  to  this  and  to  this  alone  that  the  yellow  man  owes  his  tremen- 
dous victory  over  the  Russian  bear. 

Just  previous  to  the  opening  of  hostilities,  Russia  seemed  to  be 
indifferent,  careless.  Her  head  men  thought  it  impossible  that 
Japan  sliould  declare  war  against  her.  Therefore,  instead  of  con- 
centratinj^  the  larger  part  of  her  naval  forces  in  Asiatic  waters, 
she  was  content  to  leave  there  only  her  regadar  Asiatic  squadron. 
It  seems  impossible,  looking  at  the  war  to-day.  that  Russia  could 
have  been  as  blind  to  the  prospects  of  war  as  she  was.  The  Japan- 
ese were  ready  for  war,  looking  forward  to  it.  On  the  9th  of 
February.  1904,  the  protected  cruiser  Varyag  and  the  gunboat 
Coreetz  saw  transports  under  escort  of  a  powerful  squadron  of 
Japanese  war  vessels  unload  the  nucleus  of  an  army,  and  a  large 
amount  of  supplies.  These  surely  were  sufficiently  warlike  prepar- 
ations to  warn  them  that  it  was  no  time  for  listlessness.  Still 
Captain  Togo  says  of  them  :  *  "  The  Russian  ships  behaved  with  the 
utmost  unconcern  ;  their  washing  was  hanging  out  to  dry,  and  their 
swinging  booms  out  as  if  they  were  wholly  indifferent  to  the  great 
drama  about  to  be  enacted.  What  must  have  been  their  amazement 
when  they  found  we  were  prepared  for  action,  our  gunners  coming 
up  on  drck  with  their  gloves  for  loading.  Perhaps,  however,  they 
did  not  know  what  to  make  of  this."  Even  if  the  Russian  fleet 
in  the  Asiatic  waters  had  been  equal  to  that  of  the  Japanese,  it 
would  have  been  defeated  just  as  surely  if  the  oflficers  had  made 
no  more  preparation  for  the  struggle  than  they  did.  To  bring  a 
war  to  a  successful  termination  needs,  above  everything  else,  prep- 
aration, readiness. 

It  nmsL  be  remembered,  moreover,  that  in  discussing  the  rela- 
tive strength  of  the  Russian  and  Japanese  naval  forces  in  the  east, 
several  things  must  be  taken  into  account  which  cannot  be  set 
down  in  figures,  but  which  in  reality  often  count  for  more  in 
winning  battles  than  guns  and  armor.    Any  armor  is  sufficient  to 

I  •Captain  Togo:  Nnval  Battles  of  the  Russo-Japanese  War,  p.  7. 
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protect  a  ship  from  shots  tliat  never  hit.  A  6-inch  shell  that  hits 
does  more  damage  to  the  enemy  than  a  million  i2-inch  shells  that 
merely  splash  the  water.  Having  practically  no  outlet  to  the  sea 
the  Russians  are  not  sea-going,  as  are  the  Japanese,  for  their  life 
is  intimately  connected  with  the  sea.  The  ability  of  the  Japanese 
sailors  was  greater  than  that  of  the  Russian  seamen.  In  all  their 
engagements  the  little  yellow  men  proved  themselves  much  better 
marksmen  than  their  opponents.  In  a  word,  *'  the  man  behind 
the  gun  '*  on  the  Japanese  vessels,  was  both  naturally,  and  on  ac- 
count of  his  better  training,  superior  to  his  adversary  on  the  Rus- 
sian ships  of  war.  Moreover,  the  Japanese  seemed  moved  by  a 
consuming  love  of  country,  which  we  cannot  help  admiring.  On 
the  other  hand,  in  too  many  instances  the  Russian  sailors  were 
not  only  highly  indifferent,  but  actually  anxious  to  keep  out  of  the 
fight.  Men  who  fight  in  a  war  simply  because  the  czar  says  so, 
feeling  no  personal  interest  in  the  matter  one  way  or  the  other, 
do  not  have  the  same  interest,  the  same  eagerness  to  win  that 
men  have  who  feel  that  they  are  fighting  their  own  cause,  for  thdr 
own  homes  and  loved  ones.  Then,  again,  the  Russians  were  so 
over-confident  that  they  did  not  think  it  worth  while  to  make  tre- 
mendous preparations  and  sacrifices  for  this  conflict.  They 
thought  they  could  win  without  much  trouble  if  Japan  was  so  fool- 
ish as  to  declare  war.  "  Why,  therefore,  inconvenience  our- 
selves ?  "  they  asked. 

AH  these  conditions  contributed  to  give  Japan  absolute  control 
of  the  sea.  A  comparison  of  forces  at  the  seat  of  war  shortly 
before  February  S,  1904,  will  show,  moreover,  that  had  the  Rus- 
sian bluejackets  been  as  good  men  as  their  opponents,  and  had 
they  been  animated  by  as  consuming  an  enthusiasm,  the  victory 
would  most  likely  have  been  to  the  Japanese.  In  battleships,  the 
squadrons  were  about  equal  with  a  slight  advantage  to  the  Japan- 
ese. The  eight  Japanese  battleships  had  an  aggregate  tonnage 
95,517,  and  armament  of  twenty-eight  12-inch  and  eighty-eight 
6-inch  guns.  The  tonnage  of  Russia's  eight  battleships  was 
92,048,  and  their  armament  twenty  12-inch,  twelve  lo-inch  and 
eighty-nine  6-inch  guns. 

In  cruisers,  however,  both  armored  aud  protected,  the  Japanese 
bad  an  enormous  advantage.  The  tonnage  of  the  three  RussiaJi 
armored  cruisers  was  35,540,  and  their  armament  twelve  8-inch, 
forty-eight  6-inch,  and  six  4.7-inch  guns.  Japan  had  nine  armored 
cruisers  with  a  tonnage  of  76,022,  and  an  armament  of  thirty-two 
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8-inch,  one  hundred  and  eight  6-inch,  and  ten  4.7-inch  guns.  The 
Russian  protected  cruisers,  six  in  number,  had  an  aggregate  ton- 
tiBge  of  35,390,  and  were  equipped  with  fifty-four  6-inch,  and  six 
4.7-inch  guns.  This  squadron  looks  little  beside  Japan's  squadron 
of  seventeen  protected  cruisers  armed  with  three  12.6-inch,  four 
lo-inch,  eight  8-inch,  forty-one  6-inch,  and  one  hundred  and 
seven  4.7-inch  guns,  and  having  a  total  tonnage  of  61,843.  ^^* 
whether  these  facts  are  sufficient  to  show  that  the  Japanese  naval 
forces  in  the  vicinity  of  Korea  were  stronger  than  the  Russian 
forces,  it  is  indisputable  that  the  Russian  vessels  made  not  a 
single  movement  to  prevent  the  Japanese  from  transporting  to 
the  mainland  of  Korea  a  large  number  of  troops  and  an  enormous 
amount  of  supplies. 

It  seems  as  though  the  Japanese  perceived  more  clearly  than 
anyone  else  the  absolute  necessity  of  perfect  control  of  the  sea,  for 
they  made  no  formal  declaration  of  war.  They  struck  the  first 
blow,  and  got  in  a  good  one  too,  for  by  it  they  made  it  absolutely 
certain  that  their  fleet  should  be  larger  than  that  of  their  enemies. 
Their  first  blow  was  not  against  a  land  fortification,  an  attempt 
to  render  some  stronghold  untenable.  It  was  directed  against 
Russia's  naval  forces  in  the  east.  One  week  after  the  opening  of 
hostilities  that  comparison  of  forces  cited  above  was  not  still  true, 
Japan,  indeed,  still  possessed  all  that  she  had  had  at  the  beginning, 
but  Russia  had  tost  two  battleships,  three  cruisers,  and  one  gun- 
boat, destroyed  or  injured  beyond  further  usefulness,  and  the  rest 
were  afraid  to  leave  port.  On  the  13th  of  April  the  battleship 
Probicda  was  hopelessly  damaged  and  the  Petropaviorsk  ran  upon 
a  mine  and  was  entirely  destroyed  with  the  loss  of  Admiral 
Makaroff.  The  loss  of  this  eminent  tactician  was  even  a  more 
serious  blow  to  the  Russian  navy  than  the  loss  of  the  battleships. 
It  settled  it  for  good  and  all  that  Japan's  navy  was  supreme  in  the 
east.  Her  transports  and  supply  ships  were  at  liberty  to  convey 
supplies  and  troops  to  the  struggling  armies  in  Qiina,  without 
liability  to  capture  by  their  enemies. 

Not  only  at  the  beginning,  but  throughout  the  entire  war,  Japan 
had  absolute  control  of  the  sea.  In  every  naval  battle  the  Rus- 
sians were  outnumbered,  outclassed  and  hopelessly  defeated.  In 
an  attempt  to  break  the  blockade  at  Port  Arthur,  August  10,  1904, 
the  Russian  squadron  was  at  first  successful.  Owing,  however, 
to  the  death  of  the  admiral  (Wilhoeft)  and  the  incompetence  of 
his  successor,  tlie  ships  fell  into  confusion  and  retreated  back  into 
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Port  Arthur  where  they  were  ?o  closely  held  that  they  took  no 
further  part  in  the  war. 

In  an  engagement  off  Ulsan,  August  14,  1904,  Russia's  three 
armored  cruisers  in  the  Vladivostok  squadron  were  opposed  by 
four  armored  cruisers,  four  protected  cruisers,  and  a  torpedo-boat 
flotilla.  This  engagement  was  marked  by  the  skillful  maneuvering 
of  both  forces,  but  the  Japanese  vessels  sank  the  Rurik,  and  put 
the  other  two,  the  Rossia  and  the  Grombot,  to  flight  by  their  supe- 
rior forces  and  more  accurate  shooting. 

In  the  tremendous  effort  made  by  Russia  to  break  Japan's  con- 
trol of  the  Asiatic  waters  by  putting  a  fleet  in  the  east  practically 
equal  to  the  Japanese  forces,  she  met  with  a  miserable  failure.  A 
comparison  of  the  fleets  engaged  in  the  battle  of  the  Sea  of  Japan 
will  show  that  Russia  did  indeed  succeed  in  placing  a  fleet  in  the 
east  nominally  the  equal  of  the  Japanese  combined  fleet.  Russia 
had  the  superiority  in  battleships,  eight  with  a  tonnage  of  94,804, 
and  an  armament  of  iwcnty-four  12-inch,  seven  ic-inch,  four 
9-inch,  and  seventy-seven  6-inch  guns,  against  Japan's  four  with 
a  tonnage  of  57.550,  and  twelve  12-inch  and  fifty-two  6-inch  guns. 
But  in  cruisers  and  coast  defense  ironclads  Japan  had  the  advan- 
tage. Russia  had  nine  cruisers  and  three  coast  defense  ironclads  of 
59,143  ions,  and  three  10-inch,  eight  9-inch,  fifty-seven  6-inch, 
and  forty-four  4.7-inch  guns  against  Japan's  eight  armored  cruis- 
ers and  fifteen  protected  cruisers  of  I3!,625  tons,  and  three  12.6- 
inch,  four  12-inch,  four  lo-inch,  thirty-six  8-inch,  one  hundred 
and  forty-eight  6-inch,  and  eightA^-nine  4,7-inch  guns.  The  entire 
Russian  fleet  was,  therefore,  of  153,947  tons  and  had  an  arma- 
ment of  twenty  four  12-inch,  ten  10-inch,  twelve  9-inch,  one 
hundred  and  thirty-four  6-inch,  and  forty-four  4.7-inch  guns. 
This  fleet  was  opposed  to  one  of  189,175  tons,  which  had  an  arma- 
ment of  three  12.6-inch,  sixteen  12-inch,  four  loinch,  thirty-six 
8-inch,  two  hundred  and  six  6-inch,  and  eighty-nine  4.7-inch  guns. 

The  fleets  were,  therefore,  not  unevenly  matched  in  point  of 
gims  and  ships,  although  the  figures  do  show  a  slight  advantage  in 
favor  of  the  Japanese.  In  accuracy  of  fire,  in  the  spirit  which  ani- 
mated the  crows,  in  the  condition  of  ships  and  men,  in  the  speed 
which  the  fleets  could  maintain,  in  knowledge  of  their  ground, 
there  was  no  such  equality  or  anything  approaching  equality.  It 
was  due  to  these  things  that  the  yellow  men  accomi>lished  such 
a  wonderful  victory  at  Tsushima  and  destroyed  Russia's  hopes  of 
bringing  the  war  to  a  successful  issue.    Russia  had  accomplished 
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a  remarkable  feat  in  sending"  the  Baltic  ik-et  a  distance  of  13,000 
miles  to  the  scene  of  the  war,  and  keeping  it  supplied  with  coal 
and  other  necessities  in  spite  of  the  restrictions  imposed  hv  the 
neutrality  of  tlie  ports  at  which  the  fleet  stopped.  The  fleet  ar- 
rived in  sticli  a  condition,  however,  that  it  could  not  withstand  the 
vigorous  attack  of  the  Japanese  fleet. 

This  battle  settled  the  control  of  the  sea  and  the  result  of  the 
war.  It  showed  that  when  Japan  took  the  bull  by  the  horns  and 
seized  control  of  the  sea  before  Russia  woke  up  to  the  fact  that 
war  was  on,  the  war  was  won.  Rus.sia  mi^ht  send  a  fleet  from  the 
west  to  regain  control  of  the  eastern  waters,  but  she  was  sending 
a  fleet  to  defeat  and  destruction.  Many  "level-headed"  people 
considered  sending  our  fleet  around  South  America  in  time  of 
peace  a  very  hazardous  undertaking.  To  send  a  fleet  around 
Asia  and  Africa  in  time  of  war,  with  all  the  restrictions  imposed 
upon  the  fleet  by  tlie  neutrality  of  the  countries  through  which 
it  was  passing,  was  practically  impossible  if  the  fleet  was  to  arrive 
at  the  scene  of  war  in  condition  for  making  the  fight  of  its  ex- 
istence. Japan  was  fully  assured  of  her  control  of  the  sea.  She 
could  continue  her  operations  on  laud  without  fear  of  interruption. 

But  apart  from  the  fact  tliat  the  Jafianese  victories  on  land  were 
all  due  indirectly  to  control  of  the  sea,  since  without  this  suprem- 
acy she  could  never  have  put  an  army  in  Manchuria,  control  of 
the  sea  was  directly  responsible  for  several  of  the  victories  of  the 
Japanese  army.  It  was  the  work  of  the  Japanese  navy,  not  that 
of  their  army,  in  several  battles  which  defeated  the  Russian  army. 
At  Turrcntchcn,  on  May  i,  Japanese  vessels  steamed  up  the  Yalu 
River  and  opened  fire  upon  the  Russian  forces,  compelling  them  to 
retreat  at  the  moment  of  victory.  It  was  the  defeat  of  a  small 
squadron  sent  from  Port  Arthur  by  a  larger  Japanese  force  that 
made  possible  the  occupation  of  the  Liotung  peninsula  by  the 
Japanese  and  put  the  Russian  stronghold  in  a  state  of  siege. 

At  Kin  Tcheu  the  Russian  army  was  compelled  to  evacuate  a 
position  heretofore  considered  impregnable,  due  to  the  work  of  the 
Japanese  navy.  The  rapid  and  accurate  fire  poured  in  upon  the 
flank  of  the  Russian  forces  rendered  the  position  untenable. 

In  his  final  order  on  the  dispersal  of  the  combined  fleet  of 
Japan,  Admiral  Togo  said :  "  Heaven  gives  the  laurels  of  victory 
in  war  to  those  only  who  keep  themselves  in  training  in  time  of 
peace,  and  wn  the  battle  before  it  is  fought."*  This  is  what  Japan 
^b  did  in  the  Russo-Japanese  war.     When  she  seized  control  of  the 
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sea  at  the  outset,  and  so  injured  the  fleet  of  her  enemy  that  it  was 
unable  to  disturb  her  supremacy  on  the  sea,  she  decided  the  con- 
test. Practically  nothing-  could  save  Russia  from  defeat  then,  for 
it  was  shown  by  the  experience  of  the  Baltic  fleet,  in  the  battle  of 
the  Sea  of  Japan,  that  although  by  stupendous  efforts  she  mig^t 
succeed  in  putting  a  fleet  in  the  east  practically  equal  numerically 
to  that  of  her  opponents,  this  fleet  would  not  arrive  in  condition 
to  defeat  the  fleet  of  the  sunrise  kingdom. 

With  the  sea  in  the  possession  of  Japan,  retreat  was  the  only 
alternative  left  to  the  Russian  army.  Should  the  Russian  general 
defeat  hi>  opponent  and  force  him  to  retreat  to  the  sea  coast,  he 
could  net  place  the  Japanese  army  in  a  state  of  siege,  since  the 
latter  would  have  uninterrupted  communication  with  his  base. 
The  Japanese  could,  furthermore,  very  probably  concentrate 
enough  troops  at  that  point  to  raise  the  siege.  On  the  other  hand 
the  Russians  would  be  adding  more  miles  to  the  enormous  distance 
they  had  to  bring  reinforcements  and  supplies.  This  is  not  the 
most  serious  part  of  it,  for  the  roads  along  which  these  supplies 
would  liave  to  be  brought  were  open  to  attack  by  sea.  If  Japan 
was  supreme  on  this  element,  how  was  the  Russian  army  to  main- 
tain its  line  of  communications.  Clearly,  therefore,  it  was  im- 
possible for  the  Russian  army  to  advance ;  their  only  hope  lay  in 
retreating,  for  by  this  they  drew  their  wily  opponents  further  and 
further  from  their  base.  General  Kuropatkin's  plan  was  to  yield 
only  as  much  ground  to  the  Japanese  as  he  had  to  until  the  Rus- 
sian navy  could  get  control  of  the  sea.  Then  he  could  advance. 
But  the  navy  failed  to  do  its  part,  and  on  that  alone  the  outcome 
of  the  war  depended.  Russia  lost  several  battles,  both  on  land 
and  sea,  but  she  was  really  defeated  when  on  February  8  and  9, 
1904,  Japan  destroyed  half  a  dozen  of  her  best  ships  in  the  east. 
Japan  accomplished  some  remarkable  victories,  both  in  Manchuria 
and  the  Asiatic  waters,  but  she  won  the  victory  when  she  broke 
Russia's  sea  power  in  the  east  and  made  possible  a  war  in  China. 
Since,  therefore.  Japan  would  have  been  unable  to  prosecute  a 
war  in  Manchuria  without  the  control  of  the  sea,  and  since  this 
control  of  the  sea  was  the  direct  cause  of  her  victories  on  land, 
we  must  add  this  contest  to  the  long  list  of  wars  in  which  Mahan 
has  shown  that  supremacy  on  the  sea  means  ultimate  victory. 


Captain  Togo:   Naval  Battles  of  the  Russo-Japanese  War,  p.  46. 
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THE  MEAN  POINT  OF  IMPACT. 
By  Rear-Admiral  Bradley  A.  Fiske,  U.  S.  Navy. 


If  a  salv 


fired  fi 


roin  a  battleship  in  a  modem  navy  at  a 
target  lo.ooo  yards  distant,  the  mean  vertical  deviation  of  a  12-inch 
long-pointed  projectile  of  say  2400  f.  s.  would  be  between  20  and  30 
feet,  and  the  mean  deviation  in  range  between  forty-seven  (47)  and 
seventy  (70)  yards,  depending  on  the  degree  of  excellence  of  her 
gun  pointers. 

Assuming  the  three  cases  of  a  mean  vertical  deviation  of  20  feet, 
25  feet  and  30  feet,  respectively,  and  a  target  30  feet  high,  the 
probability  of  hitting  is  shown  in  the  following  table.  Four  cases 
are  considered:  one  case  assmnes  the  mean  point  of  impact  to  be 
on  the  center  of  the  target,  another  case  assumes  the  mean  point 
of  impact  to  be  50  yards  short  or  over;  another  case  assumes  it  to 
be  100  yards  short  or  over,  and  the  other  assumes  it  to  be  150 
yards  short  or  over. 


Mean  vcrttcftl 
deviation. 

Mean  point  on 
center  of  target. 

Mean  point  50 

yardK  short  or 

over. 

Nfcan  point  too 

yarda  short  or 

over. 

Mcsn  point  150 

yards  short  or 

over. 

30  feet 
as  f«t 
30  feet 

Prob.  45  % 
Prob.  j6.8% 

Prob.  31    % 

Prob.i3   % 
Prob.  39JB% 
Prob.jy   % 

Prob.  j»i% 
Prob.  16  % 
Prob.  17  % 

Prob.  la  % 

To  get  a  cicac  idea  of  the  meaning  of  this  table  let  us  Imagine 
two  hostile  fleets  meeting  in  battle,  fleets  otherwise  equal  and  hav- 
ing gun  pointers  of  equal  skill,  but  one  fleet.  A,  having  a  means  of 
getting  the  sight  bar  range  at  10,000  yards  with  an  average  error 
of  only  50  yards  (no  matter  what  the  means  might  be),  while  the 
other  fieet,  B,  had  a  means  whereby  the  error  was  100  yards.  In 
this  case,  if  the  gun  pointers  were  wel!  trained  and  the  weather 
good,  the  mean  vertical  deviation  would  be  only  about  20  feet,  and 
A  would  hit  B  two  and  a  half  times  as  often  as  B  would  hit  A.    Or 
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if  A  had  a  means  by  which  its  sicjht:  bar  ranpfe  was  lOO  yards  \NTong, 
while  B*s  was  150  yards  wrong",  A  would  hit  B  five  times  as  often 
as  B  would  hit  A.  Or  if  A  had  a  system  whereby  he  got  the  sight 
bar  range  with  an  error  of  50  yards,  while  B's  error  was  150 
yards,  A  would  hit  B  i2j'2  times  as  often  as  B  would  hit  A. 

Inasmuch  as  to  find  the  range  at  10,000  yards  with  an  error  of 
only  150  yards  is  a  distinct  problem,  and  inasmuch  as  the  conditions 
of  the  atmosphere  and  the  temperature  of  the  magazines  cause  the 
range  of  projectiles  to  vary  considerably  at  any  given  elevation,  and 
inasmuch  as,  if  the  mean  point  of  impact  be  near  the  center  of  the 
target,  it  is  obviously  desirable  to  have  the  dispersion  as  small  as 
possible,  it  would  seem  that  the  problem  of  hitting  a  distant  target 
at  sea  is  divided  into  three  very  well  defined  parts:  first,  to  find 
the  sight  bar  range,  in  order  to  ascertain  how  to  put  the  mean  point 
of  impact  as  close  as  possible  to  the  center  of  the  target ;  second, 
to  direct  and  control  the  fire,  and  third,  to  make  the  dispersion  as 
small  as  possible. 

The  first  part  naturally  divides  itself  into  two  parts  also :  first, 
to  find  the  correct  range;  second,  to  ascertain  the  corrections  due 
to  atmospheric  and  temperature  conditions,  so  tliat  if  this  correct 
range  be  given  to  the  gun  poiniers  the  mean  point  of  impact  will  be 
near  the  center  of  the  target.  The  second  and  third  parts  of  the 
problem  are,  of  course,  matters  of  fire  control  and  training  of  gun 
pointers. 

In  June,  1909,  the  writer  published  in  the  Naval  Institute  Pro- 
ceedings an  article  called  "The  Sight  Bar  Range,"  which  con- 
tained the  following  sentences.  The  range-finders  mentioned  were 
Barr  and  Stroud  range-finders  of  54-inches  base. 

There  are  two  ways  of  finding  the  sight  bar  range;  one  is  by  correcting 
a  previous  sight  bar  range  by  spotting  from  aloft,  and  the  other  is  by 
measuring  the   range  directly  with  range-finders. 

If  cither  method  be  used,  it  is  lirst  necessary  to  calibrate  all  the  guns. 
If  tlic  spoiling  method  be  used,  all  guns  of  each  caliber  must  be  calibrated 
with  a  standard  gun  of  that  caliber;  if  the  range-finder  method  be  used, 
each  gun  must  be  cahhratcd  with  the  range-finder  that  is  to  get  its  sight 
bar  range. 

On  October  9,  1908,  the  Tennessee  and  the  IVashingtott,  being  then  2040 
yards  apart,  steered  courses  diverging  three  poinls,  by  order  of  the  com- 
mander of  the  second  division,  for  half  an  hour,  and  then  converged  three 
points,  taking  simultaneous  reciprocal  range  measurements  every  five 
minutes,  each  having  first  held  up  her  "corrector"  for  the  range-finder  of 
the  other  ship.    Then  each  telegraphed  her  measurements  to  the  other  ship. 
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The  winH  that  day  was  marked  in  the  log  as  3  lo  4,  and  the  sea  as 
"moderate."  The  speed  was  11  knots  and  the  wnid  was  on  the  starboard 
bow.  The  conditions  for  range-tind«;r  work  at  sea  seemed  average,  except 
the  rate  of  change  of  range,  which  was  much  greater  than  would  probably 
occur  in  battle,  being  i6a  yards  per  minute. 

There  were  13  observations  varying  between  2040  yards  and  7300  yards. 
The  average  disagreement  between  the  range-finders  was  S3  yards,  and  the 
square  root  of  the  average  of  the  squares  of  the  ranges  was  4874  yards. 
That  is.  the  disagreement  between  the  two  range-finders  was  33  yards  at 
4874  yards. 

It  is  mathematically  probable  that  the  true  ranges  were  somewhere 
between  the  measurements  given  by  the  two  range-finders;  that  is.  that  the 
average  error  of  the  two  range-finders  was  probably  1614  yards  at  4874 
yards;  which  is  25  yards  at  6000  yards. 

It  may  be  objected  that  the  true  range  may  not  have  been  between  the 
readings  of  the  two  range-finders,  because  both  range-finders  may  have 
read  cither  over  or  short.  This,  of  course,  is  true:  but  if  so.  the  reason 
was  simply  that  the  marks  on  the  "correcturs,"  wlncli  were  made  on  board 
the  Ttnnc'ssec.  may  not  have  been  placed  at  exactly  the  right  distance 
apart;  but  this  would  lie  an  error  wholly  remediable,  because  the  Wash- 
ington Navy  Yard  could  easily  make  correct  correctors. 

However,  I  had  the  accuracy  of  our  corrector  tested  at  a  known  range, 
when  the  ship  anchored  at  Panama,  by  sending  our  corrector  on  board  the 
H'rst  Virginia,  correcting  bolli  our  range-finders  by  it,  and  immediately 
thereafter  taking  twenty  measurements  of  the  distance  of  the  cathedral 
with  each   range-finder. 

Mr.  Russell  took  these  observations,  and  the  mean  of  twenty  observa- 
tions with  the  Barr  and  Stroud  range-finder  No.  883  was  6949  yards;  and 
with  range-finder  No.  882  was  6956  yards.  The  average  disagreement 
of  the  readings  of  range-finder  No.  883,  with  its  own  mean,  was  11.8 
yards;  of  range-finder  No.  88>.  was  14.9  yards.  The  range  of  the  cathe- 
dral, as  measured  from  the  chart,  our  position  being  plotted  with  the 
utmost  care,  was  6925  yards.  Mr.  Russell  took  every  precaution  against 
flclf-dcccption,  being  honestly  anxious  to  ascertain  the  truth. 

The  difference  between  6925  yards  and  6956  yards  is  31  yards;  and  the 
error  corresponding  to  31  yards  at  6925  yards  is  23f4  yards  at  6000  yards. 

The  writer  feels  justified  in  concluding  therefore  that,  with  an  atnount 
of  training  no  grealer  than  that  given  a  gun-pointer,  the  error  of  tlie 
range-finder  method,  used  at  sea  under  average  conditions,  may  be  as- 
sumed to  be  about  25  yards  at  6000  yards. 

This  takes  no  account  of  the  fact  that  the  range-finder  is  an  instrument 
that  can  be  improved,  and  that  one  can  practice  xvith  it  a  great  deal  at  sea. 
********* 

Thus  far,  no  mention  has  been  made  of  any  factor  except  accuracy. 

Therefore,  it  may  be  objected  that,  even  if  it  be  granted  that  the 
range-finder  method  is  the  more  accurate  when  no  guns  are  firing,  yet 
the  range-finder  itself  is  liable  to  be  jarred  out  of  adjustment  by  the 
shock  of  gun-fire. 
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To  this  may  be  replied  that — 

(a)  The  turret  range-finder  mounted  on  top  of  the  turret  of  the  Ar 
kaitsas  now  the  Ozark  was  not  jarred  out  of  adjustment  when  five  X3-inch 
shots  were  fired,  on  April   15,  1907. 

(b)  The  range-finder  of  the  Tennessee  was  not  jarred  out  of  adjustment 
at  her  battle  practice  in  November,  IQ08.  Of  course,  the  shrouds  and 
stays  of  the  lower  mast  and  topmast  were  up  taut  and  the  pedestal  of  the 
range-finder  was  carefully  stayed. 

(c)  It  is  easy  to  make  a  range-finder  so  strong,  mechanically,  that  it 
could  not  possibly  be  jarred  out  of  adjustment. 

It  may  also  be  objected  that  the  vibration  of  ship  during  gun-fire  is  SO 
great  that  no  observer  could  possibly  get  range-finder  readings. 

To  this  it  may  be  replied  that  there  nuist  be  occasional  *'  cease  firings,*" 
in  order  to  ascertain  the  range,  no  matter  what  method  be  employed. 
When  using  the  spotting  method  it  is  nece55ar>'  to  wait  after  each  turret 
shot  or  salvo  until  the  splash  is  seen  before  any  correction  can  be  made  to 
the  last  sight  bar  range,  say  10  seconds;  similarly  when  using  the  range- 
finder  method  a  new  measurement  can  be  begun  in  less  than  five  seconds 
after  the  discharge,  and  completed  in  five  seconds  more — under  average 
conditions.  This  ten  seconds  is  not  time  lost,  in  either  case,  becaust 
during  this  time  the  guns  are  being  loaded. 

Postscript. 

Since  this  article  was  mailed  to  the  Nava!  Institute  it  has  been  pointed 
out  that  the  article  may  be  construed  as  advocating  the  abolition  of  spot- 
ting.   The  article  docs  not  advocate  the  abolition  of  spotting. 

The  writer  believes  in  spotting;  that  is,  in  having  observers  above  the 
smoke,  who  tell,  from  the  fall  of  the  projectiles,  whether  the  range  used 
was  too  small  or  too  great 

He  believes,  however,  that  spotting  should  be  auxiliary  to  range  finding; 
not  that  range  finding  should  be  auxiliary  to  spotting. 

It  seems  to  him  that  the  principal  role  of  spotting  is  simply  that  of  rais- 
ing or  lowering  the  mean  point  of  impact,  by  correcting  for  some  actuai 
change  of  I.  V.  of  the  index  of  powder  being  used,  //  1/  occurs;  or  some 
change  in  the  "coincidence  adjustment"  of  the  range-finder,  if  it  occurs; 
or  for  both. 

So  why  not  use  spotting  simply  to  regulate  the  coincidence  adjustment 
of  the  range-finder  (or  range-finders)  and  raise  or  lower  the  mean  point 
of  impact  in  this  way?    This  can  be  done  by  a  simple  mechanical  device. 

The  danger  of  depending  upon  spotting  alone  may  be  seen  when  we 
recognize  the  fact  that,  if  the  enemy  has  good  range-finders,  and  if  the 
enemy's  admiral,  after  the  fieets  are  drawn  up  in  parallel  columns,  will 
carry  out  the  well-known  "  follow  my  leader"  tactics,  changing  the  course 
of  the  leader  back  and  forth,  say  one  point  each  side  of  the  middle  course, 
he  will  change  the  range  irregularly  and  frequently,  hack  and  forth,  about 
93  yards  a  minute ;  the  fleet  speed  being  here  supposed  to  be  15  knots. 

The  gradual  changes  of  course  and  distance  will  not  bother  the  enemy's 
range-finders,  so  they  can  keep  our  range  all  the  time ;  but  on  our  lofty  and 
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exposed  fire-control  platforms,  our  armies  of  spotters,  changc-of-rangc- 
projector-men,  and  telephonists  will  not  be  able  to  find  and  transmit  cor- 
rectly the  sight  bar  range. 

Since  this  article  appeared  the  writer  has  heard  many  arguments 
among  officers  on  the  subject  of  getting  the  mean  point  of  impact 
on  the  target;  the  minority  contending  that  the  range-finder  offers 
such  a  promising  means  that  we  shonid  do  our  utmost  to  get  good 
range-finders,  tn  mount  them  on  pedestals  as  short  as  possible,  on 
as  firm  foundations  as  possible,  with  covers  to  protect  them  from 
the  wind,  and  that  we  should  train  a  body  of  range-finder  observers 
at  least  as  carefully  as  we  train  gun  captains  ;  the  majority  standing 
firm  on  the  platform  that  it  is  useless  to  work  along  this  line,  be- 
cause "  practical  tests  in  the  fleet "  have  conclusively  proved  that 
the  range-finder  is  inaccurate  and  unreliable. 

Other  navies,  especially  the  British  and  the  German,  have  a 
greater  respect  for  the  range-finder  than  we  have.  This  was  to  be 
expected  of  the  Brntish,  because  the  Barr  and  Stroud  range-finder 
is  a  British  product,  and  the  British  Navy  made  exhaustive  tests  of 
that  instrument  many  years  ago.  But  the  Germans  seem  to  have 
stolen  a  march  on  everybody  and  to  have  solved  scientifically  and 
practically  the  whole  problem  of  placing  the  mean  point  of  impact 
on  the  target.  If  our  information  is  correct  tiicy  haz'e  already  de- 
vised and  adopted  a  method  of  applying  the  necessary  temperature 
and  weather  conditions  to  the  range  tables,  and  }iaxfe  already 
acinaily  built  range-finders  of  long  base  into  their  turrets,  where 
they  are  protected  not  only  from  gun  fire,  but  from  the  wind,  and 
where  they  can  be  given  a  mounting  very  firm  vertically,  but  leav- 
ing the  instrument  free  from  bending  forces  horizontally,  thus 
almost  eliminating  the  eflects  of  the  vibration  of  the  ship  and  the 
shock  of  gun  fire. 

'  If  our  information  is  correct  (and  it  probably  is)  the  Germans 

have  employed  their  marvelous  ability  in  applying  the  principles  of 
science  to  practical  aflfairs  (which  is  the  most  potent  single  cause 
of  their  pre-eminence  in  all  departments  of  endeavor,  which  ability 
is  developed  in  their  leaders  to  the  point  of  genius) — they  have 
employed  this  ability  to  increase  the  fighting  power  of  their  fleet  by 
a  means  as  efficacious  as  the  increase  in  the  number  of  the  ships. 

eitudc  towards  the  range-finder  is  freely  disclosed  in  the 
lister,  which  is  not  a  confidential  publication,  but  is  sent 


ioo6 


TiiF.  Mean  Point  of  Impact. 


everywhere.  The  Navy  Register  shows  hy  the  ratings  given  to 
men.  and  the  extra  pay  allowed  for  various  services,  the  values 
which  we  attach  to  various  positions  and  duties.  There  is  not  one 
word  said  about  range-finder  observers,  and  yet  practically  every 
other  specialty  in  a  ship  is  recognized.  Besides  the  various  ratings 
themselves  we  have  over  a  dozen  positions  in  which  special  re- 
nnincration  is  awarded ;  which  practically  states  to  every  navy  the 
fact  that  we  attach  no  importance  whatever  to  range  finding. 

Yet  there  is  no  work  in  a  ship  which  requires  greater  skill  than 
that  of  range  finding;  in  fact,  it  may  be  truthfully  asserted  that 
more  special  and  personal  skill  is  rcfiuircd  to  do  range  finding 
under  difficult  conditions  than  to  do  any  other  work  on  board  ship. 

Not  only  is  this  work  difficult,  but  it  is  exceedingly  important. 
It  is  to  be  exercised  in  the  most  critical  time  that  a  naval  officer  can 
imagine — the  opening  of  a  battle— in  those  few  pregnant  moments 
that  decide  which  fleet  is  to  secure  the  initial  advantage — almost 
the  same  thing  as  victory. 

Yet  our  Nazfy  Register  shows  that  we  attach  less  importance  to 
the  man  who  is  to  get  us  the  opening  range  in  battle  than  to  a 
coxswain  of  a  steam  launch,  captain  of  the  hold,  jack-o*-the-dust 
or  tailor's  helper. 

One  result  of  our  attitude  is  the  well-known  fact  that  we  have 
not  a  single  trained  range-finder  observer  in  the  navy.  Another 
result  is  that  we  thoughtlessly  mount  our  range-finders  on  flimsy 
supports,  where  they  vibrate  tremendously,  and  are  literally 
"  shaken  with  the  wind.*' 

Another  result  is  that  we  have  allowed  another  navy  to  get  ahead 
of  us  in  a  matter  which  involves  victory  or  defeat  in  battle,  and  in 
which  we  took  the  lead  five  years  ago. 

A  peculiar  phase  of  the  situation  is  the  !>maU  amount  of  training 
needed  in  order  to  get  fairly  good  results.  During  the  past  year 
the  writer  has  caused  the  Barr  and  Stroud  range-finders  of  the 
Fifth  and  Third  Divisions  to  be  used  whenever  occasion  offered; 
and  in  all  cases  the  instnmient  has  seemed  to  respond  gratefully  to 
good  care  and  skilful  handling. 

On  June  30,  1912,  while  at  anchor  at  Key  West,  I  directed 
Lieutenant  (j.  g.)  Frank  Russell  and  Ensign  Leslie  L.  Jordan, 
who  had  had  a  fair  amount  of  experience  with  the  range-finder, 
to  take  a  scries  of  ten  readings  each  of  the  distance  of  tlie  Sand 
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Key  Light  House.  The  range-finder  (15-foot  base)  had  not  been 
corrected  for  two  or  three  weeks,  and  w^e  did  not  know  the  exact 
distance  of  the  Hght  house,  but  these  readings  would  show  how 
closely  the  range-finder  would  repeat.  The  mean  of  Mr.  Jordan's 
readings  was  10,746  yards,  and  the  mean  of  the  variations  of  his 
readings  from  10,746  yards  was  39.7  yards.  The  mean  of  Mr. 
Russell's  readings  was  10.743  yards,  and  the  mean  of  his  variations 
was  29.1  yards.  In  all  cases  Mr.  Russell  and  Mr.  Jordan  made  the 
optical  contact  without  knowing  the  reading  of  the  scale,  and  then 
read  the  scale. 

Mr.  Russell  then  took  ten  readings  of  an  uncharted  smoke-stack. 
The  mean  of  his  readings  was  12.020  yards,  and  the  mean  variation 
of  his  readings  from  12,020  yards  was  30  yards. 

As  this  was  extremely  good,  I  determined  to  ascertain  the  degree 
of  accuracy  of  the  range-finder  at  the  first  opportunity. 

On  July  3  I  had  the  position  of  the  Georgia  very  carefully 
plotted.  The  distance  of  the  lighthouse  from  the  position  of  the 
range-finder  was  measured  on  the  chart  as  carefully  as  possible  and 
found  to  be  11,050  yards. 

I  then  directed  the  Nezv  Jersey  to  hold  up  her  corrector  board 
to  llie  Georgia,  and  directed  the  Georgia  to  adjust  the  15-foot 
range-finder  on  the  forward  turret  by  the  New  Jersey's  board. 
This  was  done,  but  as  soon  as  it  was  done  the  ship  swung  so  that 
the  range-finder  would  not  bear  on  tlie  lighthouse. 

The  next  forenoon,  however,  the  ship  swung  back  to  her  former 
position,  and  Mr.  Russell  took  the  following  ten  readings: 


No. 


Readings. 

11.025 
10.975 
rr.ooo 
11.050 
11.050 
11.025 
11,050 
11,025 

II. 07s 
11.025 


10  110,300 


Mean    11,030 


Variation 
from  Mean. 

Varialtun  iroro 
Range  by  Chart. 

5 

25 

45 

75 

30 

50 

20 

0 

20 

0 

5 

25 

20 

0 

5 

25 

45 

^ 

5 

25 

200 


250 


20 


25 
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Half  an  hour  later  Mr.  Jordan  took  the  following  ten  readings 


No.  Readings. 

1  ".075 

2  11,100 

3  ".025 

4  11,050 

5  ihios 

6  11,050 

7  10,995 

8  11,100 

9  ",005 
10  11,075 


Variation 
from  Mean. 

Variation  from 
Range  by  Chart. 

17 

25 

42 

SO 

33 

25 

8 

0 

47 

55 

8 

0 

63 

55 

42 

SO 

53 

45 

17 

25 

10 


"o,s8o  330  330 


Mean   11,058  33  33 

The  conditions  under  which  these  observations  were  made  were 
better  than  the  average ;  the  atmosphere  was  fairly  clear,  there  was 
not  enough  wind  to  shake  the  instrument,  and  the  ship  was  steady. 
Yet,  it  must  be  distinctly  comprehended,  these  conditions  did  not 
increase  the  accuracy  of  the  range-finder;  they  merely  permitted 
accuracy  to  be  obtained  without  requiring  a  very  high  degree  of 
skill  from  the  observer. 

The  tests  made  in  the  Georgia  supply  a  curious  and  gratifying 
verification  of  the  results  obtained  in  the  Tennessee.  To  say  that 
the  results  obtained  in  the  Tennessee  as  published  in  the  Institute 
Proceedings  were  received  with  incredulity  would  be  to  put  the 
matter  mildly ;  but  nevertheless  they  were  correct.  In  the  article 
published  in  the  Institute  Proceedings  the  conclusion  was, 
"  With  an  amount  of  training  no  greater  than  that  given  to  a  g^n 
pointer  the  error  of  the  range-finder  method  used  at  sea  under 
average  conditions  may  be  assumed  to  be  about  25  yards  at  6000." 
Now  this  was  with  a  54-inch  range-finder.  With  that  range-finder 
the  error  at  11,000  yards  would  have  been  25  multiplied  by  11" 
divided  by  6*,  or  84  yards,  supposing  the  atmosphere  to  be  perfectly 
clear  in  both  cases.  With  a  similar  range-finder  having  a  15-foot 
or  180-inch  base  the  error  at  11,000  yards  would  have  been  84 
multiplied  by  54  divided  by  180.  or  25.2  yards. 

If  it  be  granted  that  these  tests  prove  that  the  ranirc-findcr  itself 
is  accurate,  and  that,  if  properly  handled  under  favorable  con- 
ditions, excellent  results  will  be  obtained,  it  remains  simply  to 
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recognize  the  fact  that  unfavorable  conditions,  such  as  vibration, 
wind  and  relative  movement  between  target  and  range-finder,  do 
not,  and  cannot,  alter  the  accuracy  of  the  range-finder  as  an  instru- 
ment. They  merely  make  it  necessary  for  the  observer  to  be  skilful. 
This  seems  to  mean  that  we  ought  to  mount  range-finders  prop- 
erly, and  to  train  observers,  so  that  under  difficult  circumstances 
we  shall  be  able  to  take  advantage  of  all  the  accuracy  of  which  the 
instrument  is  capable,  shorten  the  time  of  getting  the  mean  point 
of  impact  on  the  target,  and  keep  it  as  close  to  the  center  of  the 
target  as  possible.  . 
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NOTES  ON  THE  APPLICATORY  SYSTEM  OF  SOLVING 
WAR  PROBLEMS,  WITH  EXAMPLES  SHOWING 
THE   .\DAPTATION   OF  THE   SYSTEM   TO   NAVAL 

PROBLEMS. 

By  Members  of  the  Staff,  U.  S.  Naval  War  College. 


I 


The  Estimate  of  the  Situation. 

This  is  the  foundation  upon  which  is  based  the  deductive  or 
applicator)'  system  of  studying  and  solving  war  problems. 

This  system  is  the  ground  work  upon  which  the  Germans  have 
been  building  for  so  many  years,  and  to  which  all  military  writers 
ascribe  her  wonderful  development  in  leadership  and  in  knowl- 
edge of  the  art  of  war. 

It  stands  alone,  without  a  rival,  and  has  so  stood  for  a  hundred 
years.  It  has  been  consecrated  by  success  in  its  application  to 
conditions  of  war,  and  it  behooves  any  who  would  seek  to  gain 
efficiency  in  the  art  to  follow  in  the  wake  of  its  most  successful 
teachers. 

We  have  not  been  diligent,  heretofore,  in  getting  at  this  root  of 
success ;  to  see  in  what  kind  of  substance  it  germinated  and  from 
which  it  extracted  vigorous  life. 

We  should  not  at  this  late  day  disdain  to  begin  our  professional 
life  anew  so  far  as  it  is  concerned  with  the  study  of  the  art  of  war, 
and  begin  at  the  A  B  C,  which  we  have  too  long  neglected  in  our 
desire  to  practice  without  its  knowledge. 

Wc  are  in  exactly  the  same  position  as  the  youth  at  school 
who  chafes  at  his  books  and  longs  to  get  out  into  the  practices  of 
life.  He  disdains  the  course  that  the  experience  of  ages  has  shown 
to  be  the  best  and  surest  road  to  success.  He  goes  forth  into  life 
a  mediocre  man ;  or,  if  he  achieve  success,  it  is  because  of  other 
attributes  the  development  of  which  by  proper  training  would 
have  assured  to  him  a  higher  success. 
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It  is  equally  true  that  no  amount  of  education  or  training 
would  assure  success  to  some,  but  no  one  can  deny  that  careful 
and  assiduous  training  is  vastly  beneficial  even  to  the  stupid. 

So  with  this  system  of  traininpf  in  war — it  is  not  designed  to  cre- 
ate genius.  That  springs  from  a  seed  of  its  own,  the  germ  of 
which  has  never  yet  been  discovereti.  Its  whole  aim  is  to  pro- 
vide a  higher  education,  a  better  training  for  the  mass.  It  will 
not  stultify  genius,  and  it  will  raise  the  standard  of  average 
ability. 

This  system  of  training  had  its  origin  in  the  Prussian  general 
staff  many  years  ago.  It  was  not,  however,  until  after  the  suc- 
cesses of  Prussia  in  her  war  with  Austria,  in  1866,  and  the  suc- 
cesses of  United  Germany  at  war  with  France,  in  1870.  that  other 
nations  were  led  to  inquire  seriously,  into  her  system  of  training. 

Not  until  then  was  its  principle  grasped  and  its  efficacy  ap-' 
preciated.  But  unfortunately  we  were  not  among  those  who  felt 
the  necessity  of  thus  reasoning  from  effect  to  cause. 

We,  as  a  nation,  arc  reluctant  to  shape  our  course  in  accord- 
ance with  foreign  standards. 

Wc  are  surfeited  as  a  people  with  an  overweening  self-stiffi- 
ciency  that  is  a  natural  outgrowth  of  our  origin  and  development 
as  a  nation  and  our  position  in  the  world. 

As  military  men  we  have  inherited  this  trait  and  have  therefore 
been  slow  to  recognize  the  virtues  in  any  system  of  training  that 
has  not  been  evolved  by  us. 

It  may  be  pardonable  for  the  masses  to  feel  that  the  military 
inheritance  left  us  by  those  who  fought  in  our  past  wars  dis- 
counts any  system  of  training  evolved  or  discovered  abroad.         1 

But  it  is  not  pardonable  for  military  men,  whose  profession  is' 
the  conduct  of  war,  to  fail  to  search  out  the  truth ;  and,  having 
found  it,  by  whomsoever  discovered,  to  fail  to  follow  it. 

It  has  only  been  a  few  years  since  the  voice  of  command  was 
heard  in  our  army,  and  that  voice  demanded  criticism  of  our  past 
military  history  and  not  blind  worship  of  ultimate  results.     It^| 
demanded  that,  at  least  among  military  men,  war  be  studied  ac- 
cording to  a  system,  and  as  there  was  but  one  system  they  em-  ^ 
braced  that  one.  H 

Now,  war  is  war;  and  whether  we  choose  to  study  it  as  anm* 
or  navy  men,  it  is  still  the  same  subject,  only  handled  with  dif- 
ferent tools. 
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We  cannot  learn  how  properly  to  use  those  tools  until  we  know 
something-  of  the  art  that  we  are  going  to  practice  with  them. 
Knowing  the  art  is  common  ground  for  us  all,  knowing  our  tools 
is  our  especial  science ;  but  each  with  his  own  tools  may  become 
better  able  to  apply  them  to  the  task  co-operatively  if  each  is  well 
grouniled  in  his  knowledge  of  the  art. 

Strangely  enough,  we  of  the  navy,  with  all  our  spirit  of  alert- 
ness and  progressiveness  in  perfecting  the  details  of  our  instru- 
ments, have  not  yet  awakened  to  the  fact  that  there  is  an  art  in 
the  employment  of  those  instruments  in  combination  as  well  as  a 
science  in  their  use  as  individual  units. 

Or,  if  we  have  appreciated  the  existence  of  the  art.  we  have 
failed  to  realize  the  virtues  of  the  only  known,  well  designed 
system  of  training  that  alone  can  lead  us  to  a  higher  development 
of  our  profession  ami  make  us  fit  for  the  conduct  of  war. 

That  we  may  not  longer  continue  in  ignorance  of  our  basic 
necessities,  the  rndeavor  of  Ibis  paper  will  he  to  lay  bare  once 
more  the  principle;  and  to  urge  the  importance  of  grounding  our 
study  of  war  upon  a  system  that  has  been  and  is  a  torch  of 
progress  in  the  art.  and  which  we  have  hitherto  failed  to  see;  or, 
seeing,  have  not  firmly  grasped. 

The  events  that  led  up  to  the  formulation  and  adoption  of  this 
system  of  training  are  interesting  historically  and  illuminating. 

We  all  know  how  the  armies,  led  by  the  genius  of  Frederick 
the  Great,  established  the  integrity  of  Prussia  and  became  the 
j^model  in  discipline,  organization  and  training  for  all  the  conti- 
nental powers. 

We  know,  too,  how  intolerant  of  criticism  or  of  suggested 
change  in  methofl  were  the  leaders  who  came  after  Frederick  the 
Great. 

How  could  any  system  of  training  for  the  conduct  of  war  in 
the  Napoleonic  era  be  better,  they  maintained,  than  the  brilliant 
heritage  left  to  them  in  Prussia  less  than  50  years  before  by  the 
great  king? 

Steeped  in  their  self-sufficiency,  disdaining  to  learn  from  events 
that  forecasted  a  radical  change  of  system,  they  had  their  awaken- 
ing at  Auerstadt  and  at  Jena  in  1806. 

The  disasters  that  there  befel  the  Prussians  were  not  incident 
to  any  decay  in  their  race,  their  spirit,  or  their  fortitude;  nor  to 
a  neglect  in  their  training  according  to  the  system  that  had  been 
handed  down  to  them. 
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They   were   still   soldiers   in   every   sense  of  the   word ;   zrn 
they  were  pitted  against  soldiers,  in  1806,  no  more  valiant  than 
those  over  whom  tlieir  fathers  had  won  so  many  victories  under 
the  great  Frederick. 

The  causes  were  elsewhere  to  he  sought ;  and  out  of  the  over- 
whelming disasters  of  Auerstadt  and  Jena,  and  the  utter  humilia- 
tion forced  upon  Prussia  by  the  treaty  of  Tilsit,  in  1807,  there 
sprang  a  spirit  of  determination  to  search  out  and  expose  tlie 
truth. 

The  truth  that  seemed  to  stand  out  as  particularly  condemna- 
tory of  their  highly  prized  organization  and  system  of  training 
was,  that  it  needed  the  genius  of  a  Frederick  the  Great  to  make 
it  effective  in  war. 

They  realized  that  they  did  not  have  a  Frederick  the  Great; 
that  they  were  living  upon  a  tradition ;  and  that,  therefore,  when 
the  first  clash  came,  with  the  great  genius  of  modern  war,  their 
organization  and  system  went  down  to  utter  defeat  and  ruin. 

They  may  have  realized,  too,  that  Napoleon's  system  of  train- 
ing possessed  the  same  inherent  weakness  that  underlay  their 
own ;  for  Napoleon's  system,  deprived  of  the  genius  of  his  own 
leadership,  met  defeat  more  often  than  it  did  victory. 

It  is  a  significant  Jiistorical  fact  that  Napoleon's  marshals,  with 
probably  but  one  exception,  Davout,  after  many  years  of  active 
campaigning  under  his  direction  and  guidance  seemed,  when 
acting  independently,  unable  to  apply  successfully,  against  the 
forces  opposed  to  them,  the  principles  of  grand  tactics  that  made 
their  master  the  greatest  soldier  of  modern  times. 

The  general  principle  underlying  the  deductions  made  from 
their  experience  by  the  Germans^  relative  to  a  system  of  training^ 
seems  to  have  been  that  it  is  safer  mid  wiser  to  dez'clop  by  training 
a  high  average  of  ability  in  leadership  than  to  trust  to  untrained 
"  common  sense  "  or  to  the  development  of  a  genius  in  time  of 
war  to  lead  mediocrity  to  success. 

In  this  crisis  the  Prussians  were  fortunate  in  recognizing  the 
wisodm  of  Schamhorst,  who  pointed  out  to  them  the  way  that 
ultimately  led  to  victories  of  even  greater  import  to  Prussia  as  a 
nation  than  her  former  defeats  had  been. 

Under  his  guidance  was  instituted  a  real  staff  college,  whose 
function  was  to  take  up  the  studies  of  campaigns  and  to  formulate* 
solve  and  discuss  concrete  war  problems. 
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These  problems  seemed  at  first  to  be  based  only  on  the  studies 
of  past  campaigns,  but  later  tbey  were  cast  also  in  the  mold  of 
possible  future  campaigns. 

Under  tlie  direction,  first  of  Scharnhnrst,  then  of  his  pupil 
Muffling,  and,  for  31  years  prior  to  his  retirement,  in  1888,  of 
von  Moltke,  this  system  of  training  was  developed.  In  1870  its 
fruition  was  seen  in  the  unbroken  succession  of  victories  over  the 
French,  whose  generals,  be  it  remembered,  had  had  far  more 
experience  in  the  field  in  active  operations  than  the  German  gen- 
erals had  had  up  to  that  time. 

Thus  was  inaugurated  and  systematized  what  may  be  termed 
a  new  art — the  art  of  waging  war  in  time  of  peace. 

The  basis  of  this  system  of  training  is  founded  upon  a  method 
of  teaching  how  to  approach  the  solution  nf  war  problems.  It  is, 
therefore,  in  its  beginning  a  training  in  mental  processes.  Later 
the  conclusions  derived  from  the  mental  processes  are  translated 
into  action. 

This  system  of  training  embraces  three  phases. 

The  first  phase  is  embodied  in  the  estimate  of  the  situation — a 
mental  process  which  leads  up  to  and  expresses  the  decision,  or 
what,  under  the  circumstances,  you  have  made  up  ynur  mind  to 
do. 

The  second  phase  teaches  us  how  properly  tn  translate  the 
decision  into  an  order.  Having  made  up  your  mind  to  do  some- 
thing, how  arc  you  going  to  do  it? 

The  third  phase  translates  the  mental  processes  into  action 
and  has  to  do  with  carrying  out  on  the  field  or  in  the  game 
the  tactical  or  strategical  dispositions  made  in  the  order. 

At  first  it  may  seem  to  savor  of  a  return  to  class-room  days  to 
have  to  make  what  appears  to  he  a  labored  preliminary  to  a  de- 
cision on  a  war  problem,  but  we  must  bear  in  mind  that  we  are 
dealing  in  war  with  an  art  in  the  practice  of  which  we  are  mere 
tyros,  and  for  the  study  of  which  we  have,  heretofore,  employed 
no  tangible  system  of  training  or  practice,  and  it  behooves  us  to 
make  our  profession  our  business.    - 

Short  cuts  to  fame  in  the  art  of  war  are  reserved  only  for  tlie 
genius. 

Were  there  other  equally  good  and  more  direct  methods  of 
learning  how  properly  to  solve  a  war  problem,  or  how  to  obtain 
in  a  concrete  way  a  training  in  time  of  peace  for  the  conduct  of 
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war,  it  is  safe  to  say  that  it  would  have  been  discovered  at  some 
time  during;  the  hundred  years  that  have  passed  since  the  incep- 
tion of  this  system. 

When  this  system  of  training  is  thoronghly  understood  and 
sedulously  practised  it  ensures  the  development  of  military  char- 
acter. It  trains  the  individual  in  military  judg^nent,  in  dccision» 
in  command  and  leadership. 

It  assures  thoroughness  and  similarity  of  treatment  of  any  war 
problems.  This  feature  of  its  method,  combined  with  a  good 
knowledge  of  military  history,  leads,  under  good  direction,  to  a 
proper  application  of  military  principles  and  to  an  approximate 
agreement  in  judgment  or  decision.  If  it  does  not  accomplish 
this  end  entirely,  it,  at  least,  lends  to  eliminate  that  which  is  in- 
herently and  essentially  erroneous. 

All  this  ensures  to  a  superior  the  guarantee  of  a  trained  judg- 
ment in  his  subordinate,  and  inspires  that  confidence  that  leaves 
untrammelled  and  stimulates  the  exercise  of  initiative  on  the 
part  of  a  subordinate. 

The  first  phase  of  this  system  of  training  is  embodied,  as  was 
staled  before,  in  the  estimate  of  the  situation. 

This  is  a  term  used  in  a  military  sense  to  express  that  logical 
process  of  thought,  which,  applied  to  a  concrete  strategical  or 
tactical  problem,  enables  one  to  arrive  at  a  definite  strategical  or 
tactical  decision. 

It  involves  a  careful  consideration,  from  the  commander's  view- 
point, of  all  the  circimistances  aflFecting  the  particular  problems. 

It  embraces  a  full  consideration  of  any  strategical  or  tactical 
situation  under  four  subheads,  namely: 

T.  The  mission. 

Their   strength,  disposition   and  probable 


forces ; 


Their  strength,  disposition  and  courses  of 


2.  Enemy 
intentions. 

3.  Our  own  forces 
action  open  to  us. 

4.  The  decision. 

The  mission  is  a  clear  and  concise  statement  of  the  orders  or 
instructions  under  which  the  commander  is  acting  or  a  statement 
of  what  he  deduces  from  his  knowledge  of  the  situation. 

It  is  an  answer  to  the  question  :  What  is  the  task  set  before  me? 

Quoting  from  Captain  Roger  S.  Fitch's  pamphlet  on  the  sub- 
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ject  of  Estimating  Situations,  we  find  the  requirements  o£  the 
mission  clearly  set  forth  and  expressed  as  follows : 

-When  a  command  is  acting  merely  as  an  integral  part  of  a  larger 
command  its  mission  is  ordinarily  determined  for  it  by  hiRher  authority. 
In  tlie  case,  however,  of  a  praclically  independent  conunand,  or  in  any 
case  where  a  force  is  acting  under  instructions  of  a  discretionary  nature, 
the  commander  will  ordinarily  have  to  deduce  his  mission  from  his 
knowledge  of  the  general  situation,  his  acquaintance  with  the  intentions 
or  desires  of  the  superior  who  sent  him  forth,  and  his  appreciation  of  the 
existing  military  situation. 

Akhough  each  situation  influences  the  mission  and  conduct  of  an 
independent  leader  in  quite  a  different  manner  than  it  would  if  his  com- 
mand were  directly  dependent  upon  another,  and  he  himself  merely  obey- 
ing precise  and  dcfmite  orders  susceptible  of  but  one  interpretation,  yet  in 
the  one  case  no  less  than  in  the  other,  the  general  purpose  of  the  supreme 
commander  must  always  be  bonie  in  mind.  The  means,  however,  by 
which  the  general  purpose  may  best  be  furthered  will  differ  greatly.  As 
General  von  Vordy  says :  "  The  officer  who  suddenly  encounters  the 
enemy  while  patroling  with  his  platoon  must  cimduct  his  actions  from  a 
different  point  of  view  than  if  he  commanded  his  platoon  as  skirmishers 
in  front  of  his  company.  A  division  in  an  army  corps  will  generally  he  so 
situated  that  it  must  carry  out  an  action  even  though  it  be  completely 
annihilated  in  so  doing,  and  then  it  would  still  be  promoting  the  general 
purpose ;  on  the  other  hand,  a  division  widely  separated  from  an  army 
would,  as  ^  rnte,  utterly  fail  to  accomplish  its  mission  if  it  allowed  itself 
to  be  annihilated." 

Under  the  second  siib-heatl — Enemy  forces — we  should  deduce 
from  the  best  reliable  information  at  hand,  what  his  strength  is, 
how  disposed,  and  what  his  probable  intentions  are. 

It  seems  manifest  here  that,  if  the  judgment  of  one  who  is 
estimating  the  situation  for  himself  is  trained  and  practiced,  he 
will,  by  putting  himself  in  the  place  of  the  enemy  cummander, 
conceive  with  good  judgment  what  that  commander  would  or 
should  do.  His  decision  would,  therefore,  be  based  on  better 
knowledge  of  the  cnctny's  probable  intentions  than  if  he  tnerely 
made  a  rough  guess  of  the  basis  of  outward  indications  of  the 
enemy    dispositions. 

Under  the  third  sub-head — Our  Own  Forces — a  statement  of  the 
strength  of  our  own  forces  and  all  the  circimistances  that  may  have 
a  bcarin,^  upon  the  relative  slren^h  and  mnhility  of  the  two  op- 
posing forces  is  comprehended. 

Then  follows  a  review  of  tlie  various  courses  of  action  open 
to  our  forces  that  might  lead  up  to  the  accompUslmient  of  the 
mission. 
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These  courses  of  action  should  be  clearly  outlined  and  d< 
nitely  considered. 

When  we  have  gotten  so  far  in  our  estimate  we  should  be  pre- 
pared to  weigh  carefully  the  various  methods  that  suggest  them- 
selves as  possibly  satisfying  the  demands  of  the  mission:  and. 
by  a  process  of  elimination  we  arrive  at  the  fourth  subhead  of  the 
estimate — The  Decision. 

I  cannot  do  better  than  quote  here  from  Captain  Fitch's  digest 
on  the  Decision. 
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Having  carefully  weighed  the  advantages  and  disadvantages  of  the 
various  methods  open  to  him,  the  commander  should  definitrly  decide  upon 
the  one  plan  of  action  which  promises  the  best  opportunity  of  enabling  him 
to  accomplish  his  true  mission.  A  commander's  decision  upon  a  single 
definite  plan  of  action  is  therefore  the  culmination  of  his  estimate.  It  i* 
the  cap-stone  of  the  struaurc  which  he  has  built  upon  and  around  his  ^1 
mission.  ^1 

Biiddeckc,  after  stating  that  the  marks  of  sound  tactical  procedure  are 
"  simplicity  and   a  firm   adherence "  to   the  line  of  action  adojUed,   says :  ^_ 
"  The  dedsion,  once  reached,  must  be  unwaveringly  carried  out  with  our  ^M 
whole  energy.    This  condition  is  of  so  great  importance  in  tactical  affairs 
that  the  best  course  of  action,  if  carried  out  half-heartedly,  will  come  to 
naught,  while  a  mistake  in   the  choice  of  courses  can  often  be  entirely  ^M 
offset  by  decided  and  confident  action.*'  ^| 

As  Griepcnkerl  says,  ".^rrizr  at  a  deHnite  decision 1  warn  you 

against  half  measures.    For  example,  if  you  have  decided  to  attack,  do  so 
with  all  your  troops  I  if  you  wish  to  retreat,  do  not  come  to  a  halt  again 
after  a  few  miles  without  the  weightiest  reasons.     Be  perfectly  clear  in  ^_ 
your  oivH  mind  -a/hat  you  want  to  do  and  then  carry  it  out  to  the  letter."      ^M 

The  ideal  employment  of  the  system  would  be  a  combination 
of  its  three  phases  in  any  one  situation ;  that  is,  assuming  any 
war  problem,  make  first  an  estimate  of  the  situation  on  each  side 
which  leads  to  a  decision  :  then  write  the  orders  to  carry  the 
decision  into  execution ;  then  carry  on  the  action  on  the  game 
board  to  test  the  decision  and  order. 

That  would  consume  more  time  than  can  be  allotted  in  the 
short  session  of  a  summer  conference,  and  we  would  hardly  be 
prepared  to  go  so  far  until  we  liave  had  necessary  practice  in  the 
elements  of  the  general  scheme. 

We  shall  have  accomplished  a  satisfactory  result  and  all  that 
could  be  expected  in  the  time  if  we  become  thoroughly  acquainted 
with  those  elements. 

In  considering  the  problems  it  is  well  to  have  in  mind  certain 
pertinent  facts. 
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The  main  one  is,  to  confine  yourself  to  the  problem  in  hand. 
Solve  that  problem  and  not  one  that  you  may  think  is  more 
probable  or  better. 

There  were  cases  last  year  (1911)  when  members  did  not  like 
the  conditions  laid  down  in  the  problems,  and  their  solutions  were 
influenced  by  considerations  not  comprehended  in  the  situation 
placed  before  them. 

That  this  is  not  an  unusual  or  altogether  unreasonable  attitude 
can  be  seen  by  historical  reference  that  is  at  once  interesting  and 
illuminating. 

In  von  MolCke's  verbal  criticism  of  the  solution  of  his  53d 
problem,  presented  to  the  German  Staff  College,  in  1876,  there 
is  found  the  following  comment : 

Some  other  gcndcmen  have  made  the  situation  still  more  difficult  for 
themselves  than  that  which  the  prohlcm  presented,  and  have  assumed  that 
the  enemy  is  standing  already  at  Dasdorf,  and  had  already  occupied 
the  defiles  of  the  Wandlitzcr  Sec,  and  at  Stolzcnhagen.  There  arc  some 
even  who  imagine  the  enemy  to  be  already  at  Zerpenschleuse.  They  said 
to  themselves:  "Since  the  enemy  comes  from  Berhn,  he  can  just  as  well 
march  those  16  miles  to  Basdorf."  Well,  it  is  possible,  but  the  problem 
says  nothing  about  it.  The  enemy  can  certainly  march  with  the  cavalry 
and  artillery,  and  let  the  infantry  go  by  rail  to  Bernau,  in  order  to  keep 
it  as  fresh  as  possible. 

I  adnnt  that  the  whole  siuation,  so  bricfiy  stated,  is  somewhat 
improbable.  A  Prussian  division  is  marching  from  Frankfort  to  Zeh- 
denick,  while  the  enemy  is  at  Berlin.  But  to  state  everything  in  the 
problem,  the  whole  history  of  a  campaign  would  have  to  be  given  as  an 
introduction.  Not  till  then  could  one  say:  "That  is  possible  and  that  is 
impossible." 

I  have  taken  the  5th  division  because  its  composition  is  very  simple 
and  known  to  all.  I  could  just  as  well  have  taken  a  Swedish  or  Russian 
division,  but  then  we  had  to  work  with  troops  unknown  to  us.  Gentlemen, 
you  had  therefore  to  accept  the  situation  simply  as  the  problem  slated  it, 
and  not  to  look  for  anything  special  beyond  what  is  given,  otherwise  there 
is  no  limit  to  speculation.  The  enemy  need  not  at  all  come  from  Berlin; 
he  can  also  come  from  a  greater  distance.  You,  therefore,  must  not  look 
behind  the  situation  fur  a  special  trick,  and  think  we  wish  to  lay  a  trap 
for  you. 

Also  in  his  criticism  of  the  solution  of  his  59th  problem  we  find 
as  follows : 

You  will  get  one  more  problem  which  is  simpler,  and  you  will  work  it 
out  simply  also,  and  not  bring  in  things  which  lie  outside  of  it.  If  gen- 
tlemen have  puzzled  their  heads  as  to  whether  the  uth  and  13th  .\rmy 
Corps  are  following  behind  the  iith  Army  Corps,  if  ihey  ask:    What  will 
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happen  if  the  enemy  makes  a  left  turn  at'Kcrstenhausen  in  order  to  unite 
with  the  Western  Corps  somewhere  m  Westphalia,  or  if  he  advances  on 
Cassel  on  the  right  bank  of  the  FtiUla?  Well,  gentlemen,  these  are  quite 
new  problems,  and  all  the  military,  strategical,  and  political  circumstances 
would  have  to  be  presented  to  you.  You  must  confine  yourselves  to  what 
is  given. 

In  conclusion,  I  wish  further  to  remark  that  a  logical  development  of  the 
idea,  a  correct  and  clear  manner  of  writing,  and  a  good  style  are  also 
factors  which  have  something  to  say  when  the  problem  is  criticised, 
even  if  it  is  not  solved  exactly  in  the  sense  which  presents  itself  to  me 
as  correct. 

It  is  not  within  any  one's  province  to  say  wJlh  authority  that 

any  one  solution  is  the  correct  one.  The  effort  is  to  reach  a  good, 
logical  and  acceptable  solution.  No  more  is  deiTianded  and  no 
more  can  be  expected. 

It  is  sij2;-nificant  in  this  regard  to  quote  again  from  von  Moltke's 
remarks  in  connection  with  his  53d  problem : 

This,  gentlemen,  is  only  an  example:  in  it  1  have  given  you  only  my 
opinions;  this  does  not  preclude  others  from  being  equally  correct. 

Again  in  his  criticism  of  the  solutions  of  his  63d  problem  he 
says : 

Other  gentlemen  have  arrived  at  different  results.  That  cannot  be 
wondered  at;  diflferent  opinions  may  exist,  if  they  are  only  brought  out  in 
a  logical  and  clear  manner. 

Again  in  his  treatment  nf  tlie  discussion  on  his  65th  problem 
he  says: 

There  are  several  papers  which  have  not  adopted  exactly  the  same 
measures  which  I  propose,  but  which  are  clearly  and  logically  written, 
and  from  which  a  correct  military  judgment  may  be  inferred.  That  is  the 
main  point,  for  in  war  as  well  as  in  art  there  is  no  fixed  rule;  talent 
cannot  in  either  be  replaced  by  a  regulation. 

In  respect  to  the  method  of  handling  the  discussion,  if  members 
of  the  conference  should  feel  that  the  discussion  is  too  much 
abridged  and  that  it  does  not  lead  to  a  final  consensus  of  opinion 
on  the  solutions  presented,  it  is  submitted  that  our  allowance  of 
time  does  not  permit  of  protracted  discussion,  and  that  a  consensus 
of  opinion,  even  if  desirable,  would  be  difficult  to  obtain. 

In  this  connection  it  is  interesting  to  quote  from  von  Moltke 
and  get  his  idea  on  the  method  of  closing  a  discussion  on  a 
problem : 

Well,  gentlemen.  I  must  unfortunately  break  off  these  exercises.  \  think 
if  we  had  still  more  time  and  could  discuss  some  of  the  answers,  we  would 
very  easily  come  to  an  understanding. 
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In  closing  I  wisli  to  state  that  various  authorities  support  the 
views  herein  expressed.  The  views  of  this  eminent  authority, 
von  Moltke,  on  strategy  as  given  in  one  of  his  discussions,  and 
his  conclusions  as  to  the  only  methods  of  furthering  education  in 
the  art  of  war.  are  here  quoted: 

TTiat  is  nearly  all  that  I  have  to  say  in  reference  to  these  pa(>er5.  If 
one  wishes  to  answer  such  questions  as  are  set  here,  one  likes  to  look  for 
certain  rules  and  axioms.  Such  can.  however,  be  only  offered  by  science, 
and  that  in  our  case,  is  strategy*.  But  strateg>'  is  not  of  a  kind  like  the 
abstract  sciences.  These  have  their  invariable  and  precise  truths  upon 
which  we  can  build,  and  from  which  we  can  draw  further  conclusions. 
The  square  on  the  hypothenusc  is  always  equal  to  the  sum  of  the  squares 
described  on  the  sides  which  contain  the  right  angle;  that  remains  always 
true,  be  the  right-angled  triangle  large  or  small,  be  its  vertex  turned  to 
the  cast  or  the  west 

Strategy  is  the  application  of  common  sense  to  the  conduct  of  war.  The 
difficulty  lies  in  its  execution,  for  we  are  dependent  on  an  infinite  number 
of  factors,  like  wind  and  weather,  fogs,  wrong  reports,  etc.  If,  therefore, 
theoretical  science  alone  will  never  lead  us  to  victory  wc  must  nevertheless 
not  entirely  disregard"  it.  General  V.  Wlllisen  very  truly  says:  '*  It  is  only 
a  step  from  knowing  to  doing,  hut  it  is  a  still  greater  from  not  knowing 
to  doing."  The  best  lessons  for  the  future  we  draw  from  our  own  expe- 
rience ;  but  as  that  must  always  be  limited  wc  must  make  use  of  the 
experience  of  others  by  studying  military  history.  Besides  which,  another 
means  of  furthering  our  education  is  the  working  out  of  such  supposed 
warlike  situations  as  our  problems  present 


Problem.* 

Situation, — War  was  declared  between  Red  and  Blue  18  Janu- 
ary. 1909.    The  Blue  main  fleet  left  Guantanamo  on  that  date  for 

*  In  problem  work,  types  of  vessels  are  indicated  as  follows: 
.•\A  All  big  gun  battleships. 

A  Battleships,  ist  class. 

N  Battleships,  2d  class. 
BB  Rattle  cruisers. 

B  Armored  cruisers, 

M  Monitors  and  C  D.  vessels. 

C  Cruisers,  ist  class. 

F  Cruisers,  2d  class. 

D  Gunboats.' 

S  Naval  scouts. 

E  Merchant  scouts. 

V  Destroyers. 

t  Torpedo  boats. 

g  Torpedo  gunboats  and  despatch  vessels, 
sm  Submarines. 
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the  Pacific  via  Magellan  Strait.  The  Pacific  detachment  under 
command  of  Rear-Adniiral  J—  is  at  Seattle.  This  detarhmrnt 
consists  of  6  B,  4  C,  5  V  ami  3  colliers. 

On  10  February,  1909,  at  9  a.  m.,  Rear-Admiral  J—  receives 
information  ihat  a  large  Red  convoy  of  transports  with  escort  was 
sighted  at  6  a.  m.,  8  February,  in  Lat.  51**  30'  N.,  Long.  160* 
W.,  steaming  eastward,  speed  about  ten  knots. 

The  Pacific  detachment  is  organized  as  follows: 


Dwision  Ten. 
Rear-Admiral  J- 
B-i.  B-2.  B-3. 

Dnision  Ulnrn. 
Reak-Aduiral  H- 
B-4,  B-s,  B-6. 
R£ac-Aduikal   J 


Division  TkirUfn. 
ChTThlH  W 

C-i,  C-2.  C-i,  C-4 
Destroyer  DivitioH  Seven, 

COMMANDUt  F 

V-i.  V-2,  V-3,  V-4.  V.5. 


commands. 
Required. — Rear-Admiral  J— 's  estimate  of  the  situation. 


I 


Estimate  of  the  Sm;ATioN. 

Mission: — To  prevent  tliis  enemy  force  from  landing  on  our 
coast. 

Enemy  Forces. — Their  strength,  disposition  and  probable  in- 
tentions. 

Information  regarding  the  strength  and  disposition  of  the 
enemy  forces  is  very  indefinite.  All  that  is  known  is  that  there 
is  a  large  convoy  of  transports  with  an  escort  steaming  towards 
our  west  coast.  The  escort  would  likely  be  a  formidable  one,  for 
such  a  movement  on  the  part  of  the  enemy  would  indicate  that 
he  was  directing  his  ma.ximnm  effort  towards  invasion,  and  the 
protection  necessary  for  the  transport  of  a  large  body  of  troops 
would  entail  the  employment  of  a  navAl  force  very  considerably 
superior  to  any  force  that  wc  might  at  present  be  able  to  send 
against  it. 

The  necessity  of  guarding  the  convoy,  liowcvcr,  entails  a 
tactical  weakness  which  might  be  taken  advantage  of. 

Judging  from  the  position  in  which  this  force  was  sighted 
and  il»  course,  it  seems  most  probable  that  it  is  proceeding  on 
a  great  circle  course  from  the  enemy  home  country  to  the  Pugcl 
Sijtmd  region.  The  enemy,  therefore,  probably  intends  to  occupy 
that  region  as  the  first  ^tep  in  his  invusiun. 


I 


Applicatory  System  of  Solving  War  Problems.      1023 


This  force  will  probably  be  proceeding  with  a  strong  screen 
well  advanced  from  his  train  and  from  the  main  body  of  tlie 
escort.  At  night  he  will  probably  adopt  a  close  screening  forma- 
tion around  his  train. 

Our  Oicn  Forces, — Their  strength,  disposition  and  the  courses 
of  action  open  to  us. 

Our  own  forces  consists  of  6  B,  4  C,  5  V  and  3  colliers,  This 
force,  though  small,  represents  all  that  we  have  in  this  theater  of 
war. 

There  is  nothing  else  with  which  to  oppose  the  evident  purpose 
of  the  enemy,  and  the  situation  demands  immediate  and  well  di- 
rected activities. 

The  courses  of  action  open  to  us  arc : 

1.  To  remain  w*ithin  the  waters  of  the  Puget  Sound  region; 
to  deliver  an  attack  upon  the  convoy  in  those  waters  in  case  that 
be  the  enemy  objective. 

2.  To  proceed  to  gain  contact  with  the  enemy  forces  to  de- 
termine their  strength  and  dispositions  with  a  view  to  attacking 
the  convoy  before  it  arrives  on  our  coast. 

Inasmuch  as  the  strength  of  the  enemy  escort  is  not  known,  and 
since  it  may  be  much  stronger  than  the  forces  in  this  command, 
it  would  be  extremely  hazardous  to  await  his  entrance  into  the 
Straits  of  San  Juan  de  Fuca  before  preparing  an  attack. 

The  enemy  will  realize  that  he  will  be  opposed  by  whatever 
force  we  may  have,  and  if  he  reach  the  straits  unmolested  he  will 
be  in  a  position  to  guard  the  entrance,  after  his  convoy  shall  have 
passed,  against  any  force  that  may  tn.'  to  enter,  and  he  wnll  be 
able  to  push  ahead  a  strong  reconnoitering  force  to  uncover  the 
position  of  any  naval  force  of  ours  tliat  may  be  inside  the  straits 
or  the  sound.  He  would  then  be  able  either  to  defeat  or  contain 
that  force  and  it  could  no  longer  menace  his  convoy. 

Our  naval  force  inside  the  straits  could  for  a  time  be  under 
the  protection  of  the  series  of  Puget  Sound  fortifications,  but 
they  could  be  contained  behind  those  fortifications,  and  the  work 
of  landing  the  enemy  troops  could  be  carried  on  with  security. 

Employed  in  this  way  our  naval  force  would  come  in  the  cate- 
gory of  what  .Admiral  Mahan  has  called  a  "  fortress  fleet/'  and 
which  he  designates  as  a  faulty  and  vicious  employment  of  an 
active  naval  force. 
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The  fortifications  would  most  likely  fall  because  they  could 
be  taken  in  reverse;  and  when  that  time  comes,  this  force,  em- 
ployed behind  those  defenses,  will  be  lost  without  accomplishing 
its  mission  or  seriously  menacing  the  progress  of  the  enemy's 
campaign. 

The  first  course  mentioned  must,  therefore,  be  rejected.  The 
second  course  mentioned  conserves  the  mobility  of  this  force, 
and  tends  to  clear  up  the  situation  by  providing  us  with  informa- 
tion relative  to  the  strength  and  disposition  of  the  enemy's  es- 
cort, which  is  an  absolute  necessity  in  order  that  proper  dispo- 
sitions can  be  made  with  a  view  to  harassing  and  attacking  the 
convoy. 

Bad  weather  conditions,  likely  to  be  met  with  at  this  season  of 
the  year  in  the  northern  Pacific  Ocean,  may  cause  a  considerable 
elongation  of  the  enemy's  formation  beyond  his  power  to  suc- 
cessfully protect ;  it  may  even  cause  a  scattering  of  his  force. 
These  conditions  shoukl  be  favorable  to  our  purpose  and  they  are 
possible  advantages  that  we  should  be  in  a  position  to  grasp. 

Deci^ion.-r-To  proceed  to  sea  with  my  entire  force  with  a  view 
to  attacking  the  enemy  convoy. 

This  completes  Rear-Admiral  J — 's  estimate  of  the  situation. 

Having  arrived  at  the  above  decision,  based  upon  the  reason- 
ing which  precedes  it,  Rear-Admiral  J —  then  concerns  himself 
with  the  tactics  of  the  dispositions  he  intends  to  make  of  his  forces 
and  arrives  at  the  following  tactical  decisions  as  a  basis  of  his 
orders : 

Tactical  Decisions. 

1.  To  proceed  at  noon. 

2.  To  follow  great  circle  course  from  Tatoosh  towards  point 
where  enemy  was  sighted. 

3.  To  form  a  scouting  line  of  40  to  50  miles  in  advance  of  main 
body  with  25  miles  between  vessels. 

4.  To  keep  armored  cruisers  and  destroyers  together, 

5.  To  send  colliers  to  rendezvous  60  miles  S.  W,  of  Cape  Dis- 
appointment. 

6.  To  appoint  a  rendezvous  for  combatant  vessels  20  miles 
West  (mag.)  of  Tatoosh  Id. 

7.  To  use  cipher  B  for  wireless. 

8.  To  remain  in  B-i  with  main  body. 


I 
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Campaign  Orders. 

Both  before  and  during  the  progress  of  military  and  naval 
operations,  the  general  plan  and  strategic  objective  will  probably 
be  laid  down  in  letters  of  instruction  issued  by  the  commander-in- 
chief  or  other  superior  authority. 

Routine  orders  will  govern  administrative  features,  and  include 
leral  orders,  special  orders  and  circulars. 

In  naval  operations  tactical  movements  will  generally  he  di- 
rected by  signal. 

Campaign  orders  will  apply  to  situations  comprising  both 
strategical  and  tactical  features,  and  in  character  and  scope  are 
intermediary  between  tlie  letters  of  instruction  and  tactical  sig- 
nals. Ordinarily  campaign  orders  will  not  include  administrative 
details,  which  arc  better  left  to  general  and  special  onlers. 

The  commander  first  makes  an  estimate  of  the  situation,  and 
on  that  bases  his  decision  upon  a  definite  plan  of  action.  He  then 
proceeds  to  draft  tlie  orders  carrying  the  decision  into  effect. 
These  orders  then  are  the  means  employcil  by  the  commander  to 
acquaint  his  subordinates  with  the  disposition  of  the  enemy's 
forces,  and  of  his  own  supporting  forces,  his  decision,  and  the 
character  of  co-operation  expected  of  the  various  units  of  his 
command. 

The  form  for  naval  compaign  orders  is  virtually  the  same  as 
that  adopted  by  the  army  for  field  orders,  this  in  turn  being  based 
on  the  German  "  Operation  Order."  Some  alterations  in  the 
army  form  have  already  been  made  to  adapt  it  to  naval  condi- 
tions, and  organization,  and  it  is  possible  that  other  changes  may 
become  necessary  after  sufficient  experience  in  use  of  the  form. 

For  army  purposes,  field  orders  are  issued  orally,  by  dictation, 
or,  in  writing,  though  '^critten  orders  are  the  rule.  For  naval 
purposes,  campaign  orders  will  be  written  and  addressed  to  the 
subordinates  charged  with  the  execution.  On  occasions  they 
must  be  sent  by  wireless,  their  adaptation  to  this  method  of  trans- 
mission constituting  a  question  to  be  discussed,  when  the  form 
of  the  order  itself  comes  up  for  discussion. 

As  the  form  in  use  at  the  Xaval  War  College  is  based  ultimately 
on  ilie  German  model,  reference  is  made  here  to  the  various  Ger- 
man authorities  and  to  tht  Field  Service  Regulations  of  our  Army. 

In  formulating  a  solution  to  a  military  order  problem,  Griepen- 
kerl  lays  down  the  following  requirements: 
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1.  Read  the  problem  carefully  several  times,  map  (chart)  in 
hand. 

2.  Study  carefully  on  the  map  (chart)  the  ground  (region) 
under  consideration. 

3.  Realize  accurately  your  own  situation  and  that  of  the  enemy. 

4.  Read  the  appropriate  sections  in  the  Tactical  Guide  (Tac- 
tical Signal  Book).  On  principle,  verify  everjthing  about  which 
you  may  be  anywise  in  doubt. 

5.  In  the  movement  of  troops  (forces)  calculate  by  measure- 
ment of  distances,  the  time  necessary. 

6.  Consider  the  counter  measures  likely  to  be  adopted  by  the 
enemy. 

7.  Arrive  at  a  definite  decision. 

8.  Consider  the  distribution  of  your  troops  (forces).  All  the 
forces  concerned  in  the  operation  must  be  included  in  the  order. 

9.  Formulate  the  order. 

To  comply  with  these  requirements  in  a  naval  campaign  order 
involves  a  careful  study  of  the  chart  of  the  area  under  considera- 
tion. It  will  occasionally  be  found  that  unless  this  be  done  the 
contemplated  movements  cannot  be  executed.  It  may  be  possible 
that  a  reference  to  the  sailing  directions  of  the  vicinity  may  be 
necessary. 

The  Tactical  Signal  Book  prescribes  the  methods  by  which  cer- 
tain movements  will  be  executed  and  is  authority  on  distances,  in- 
tervals and  bearings  in  formation.  By  making  use  of  the  re- 
quirements of  the  Tactical  Signal  Book  it  will  often  be  found  that 
the  orders  may  be  shortened  and  still  more  often  that  detailed 
explanations  may  be  avoided.  If  it  should  be  necessary  to  vary 
from  the  Tactical  Signal  Book,  it  will  follow  that  the  contem- 
plated movement  must  be  prescribed  in  detail. 

The  commander  is  supposed  to  know  accurately  his  own  situa- 
tion. In  regard  to  the  situation  of  the  enemy  he  will  be  compelled 
to  make  allowance  for  unknown  factors.  The  most  usual  error  is 
to  assume  tliat  the  enemy  is  inactive.  Really  he  is  likely  to  do 
the  very  thing  that  may  be  most  embarrassing. 

The  decision  and  distribution  of  forces  is  given  in  the  problem 
posed. 
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Formulation  of  a  Campaign  Order. 

Every  order  must  be  logically  arranged.  Each  order  is  para- 
graphed and  all  pertaining  to  the  same  subject  must  be  united  in 
the  same  paragraph.  The  most  important  matter  appears  first. 
In  establishing  a  formation,  as  in  a  military  march  order,  the 
forces  are  noted  in  the  order  of  formation. 

The  order  must  be  brief.  Brief  sentences  are  most  easily  un- 
derstood. Conjectures,  expectations,  reasons  for  meausres 
adopted,  detailed  instructions  for  a  variety  of  possible  events, 
have  no  place  in  an  order.  Test  the  order  to  sec  if  some  super- 
fluous word  may  not  be  omitted,  or  whetlier  some  shorter  and 
more  suitable  expression  may  not  be  used.  Rewriting  an  order  is 
good  exercise — it  is  rarely  found  that  an  order  cannot  be  improved 
by  consideration  and  rewriting.  The  acid  test  would  be  to  re- 
write the  order  and  find  it  impossible  to  put  it  in  any  other  form 
than  that  in  which  it  was  previously  written.  The  final  form 
should  be  such  that  for  transmission  it  must  be  copied  verbatim — 
to  omit  or  to  add  a  word  would  alter  the  meaning. 

Orders  slwuld  be  clear  and  deiinite.  Expressions  depending 
on  the  view-point  of  the  observer  as  right,  left,  ahead  of,  astern 
of,  on  this  side,  beyond,  etc.,  are  not  admissible  and  compass 
bearings  should  be  substituted.  The  terms  von,  rear,  right  Hank, 
and  left  Hank  are  applicable  to  portions  of  forces  in  formation 
but  might  not  be  practicable  for  use  after  contact  with  the  enemy. 

An  order  must  be  positive.  The  commander  must  accept  the 
entire  responsibility — there  should  be  no  attempt  to  divide  it  with 
his  subordinates.  If  misunderstandings  arise,  the  chief  fault  is 
considered  to  lie  with  the  officer  issuing  the  order.  Such  ex- 
pressions as  *'  attempt  to  capture/*  *'  as  far  as  possible,"  "  as  well 
as  you  can,"  should  never  enter  an  order,  and  "  according  to 
circumstances"  is  a  term  absolutely  prohibited.  Do  not  use  the 
terms  "  expect "  or  *'  presume,*'  as  the  expectations  or  presump- 
tions may  not  be  verified,  confusion  ensues  and  subordinates  lose 
confidence  in  the  judgment  of  the  commander.  The  more  dif- 
ficult the  circumstances  the  more  clear  and  positive  must  be  the 
order. 

An  order  must  not  trespass  on  the  province  of  the  snbordmate. 
This  is  one  of  the  most  difficult  requirements  to  be  fulfilled  and 
the  most  frequent  of  all  errors,  both  in  actual  operations,  and  in 
the  solution  of  problems.     Great  commanders  have  been  guilty 


I028     Applicatory  System  of  Solving  War  Problems. 


of  it  habitually,  and  to  it  some  owed  their  downfall.  The  d 
of  execution  must  be  left  to  the  subordinate,  who  is  probably 
belter  qualified  to  deal  with  theiii.  It  follows,  therefore,  that  an 
order  should  not  attempt  to  prescribe  the  method  of  operations 
tno  far  in  advance — a  time  limit  is  placed  on  the  period  which  one 
compaign  order  is  intended  to  cover.  It  is  an  error  to  extend  an 
operation  of  an  order  so  far  ahead  that  in  the  meantime  conditions 
may  have  entirely  changed.  Such  orders  must  be  recalled  and 
others  substituted  and  this  is  demoralizing.  In  practice  it  is 
usually  possible  for  the  commander  to  interfere  if  tlie  attainment 
of  the  object  in  view  is  considered  jeopardized,  but  there  must 
always  be  urgent  reasons  for  interfering  with  a  subordinate's 
freedom  of  action.  This  applies  more  particularly  to  American 
psychological  characteristics  than  to  those  of  other  nations. 

It  is  possible  that  on  occasions,  for  special  purposes,  and  for 
reasons  known  probably  to  the  commander  alone,  he  may  decide 
to  give  detailed  instructions  in  regard  to  some  particular  matter. 
For  instance,  in  establishing  a  scouting  line,  it  will  usually  only 
be  necessary*  to  prescribe  the  scouting  bearing  and  interval.  The 
commander  of  the  scouts  will  most  likely  conduct  the  scouting 
cflxciently,  at  any  event  it  must  be  assumed  that  he  will  do  so. 
Still  the  commander  of  the  forces  may  desire  to  hold  the  scouts 
to  a  certain  line  or  he  may  wish  to  gradually  advance  or  retire 
the  scouting  line.  Or  he  may  desire  to  make  a  special  investiga- 
tion of  some  port  or  island  or  vicinity  in  which  case  it  would  be 
proper  for  him  to  prescribe  these  details  for  the  commander  of  the 
scouts.  Again  the  personality  of  the  commander  receiving  the 
orders  may  influence  their  character.  The  higher  a  commander, 
the  shorter  and  more  general  may  be  hJs  orders.  In  the  final  es- 
sence, however,  the  continuity  of  the  whole,  the  unity  of  leader- 
ship, and  the  leader's  own  views  and  intentions  outweigh  all  other 
considerations. 

In  every  order  particulars  of  time  and  place  must  be  so  care- 
fully stated  as  to  preclude  any  error. 

Orders  issued  by  subordinates  should  not  be  mere  repetitions 
of  those  from  higher  authority  with  additions  of  their  own.  New 
orders  are  generally  clearer  and  more  satisfactory. 

Arrangements  for  retreat  are  communicated  confidentially  to  a 
few  senior  commanders  onlv. 
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ORDER  FORM. 

Campaign  Order  No.  

Name  of  Detachment  or  Force. 
Name  of  Ship. 
Location  of  Ship. 

■  Day  of  Month,  Month,  Year,  Time  of  Day. 

w                            Forces.  t.  Information    of    the    enemy, 

(a)  Name  of  subdivision.  and  information  of  our  own  forces, 
Rank  and  name  of  Commander.  in  the  theater  of  operation.s  but 
Composition  of  subdivision.  under  other  command. 

(b)  Name  of  subdivision.  2.  Plan  of  the  Commander. 
Rank  and  name  of  Commander.  3.  (a)  The  (name  of  sudivision 
Composition  of  subdivision.  "  (a)  "  underscored)   will 

(c)  Name  of  subdivision.  

Rank  and  name  of  Commander.  <b)   The    fname  of  subdivision 

Composition  of  subdivision.  "  (b)  "  underscored)  will 

(c)  The  (name  of  subdivision  "  (c)  "  underscored)  wil!  

(x)  Contains  instructions  in  which  all  the  subdivisions  under  paragraph 
three  are  equally  concerned. 

4.  Orders  or  instructions  concerning  the  train. 

5.  Where  messages  wil!  reach  the  Commander  of  the  whole  force. 

(Sig.)  Name  of  Commander  of  Force. 
B  Hank, 

■  Commanding  (Name  of  Force). 
Copies  to 

Commanders  of  forces  concerned. 
How  sent  by  (wireless,  guard  boat,  aid, 

delivered  in  person,  etc.). 
Attest  of  delivery  (for  file  copy). 
Name,  rank. 
Alternative  Form  of  Authentication: 

By  order  of  (C-in-C.) 
Name, 
Rank, 
(Title  of  official  acting  for  C-in-C.) 

Explanation  of  Form. 

The  beading  follows  generally  the  form  prescribed  by  the  Navy 
Department.  *'  The  name  of  the  detachment  or  forces."  and  ''  the 
name  of  the  ship  "  should  be  preceded  by  the  natne  of  the  nation- 
ality., as  "United  States  Scouting  DetachmenC  "  U.  S.  S. 
Mohii^an,''  If  the  ship  is  a  flagsliip  the  word  ''flagship"  should 
follow  the  name  of  the  ship  on  the  same  line  with  it. 
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On  the  next  line  follows  the  name  of  the  place  at  which  the 
ship  is:  if  at  sea,  the  location  by  latitude  and  longitude. 

On  the  4th  line  is  the  date  expressed  in  tlie  order  indicated  in 
the  form.  The  day  of  the  month  is  given  in  figures.  The  month 
is  written  out.  The  year  is  indicated  by  the  last  two  figures.  The 
hour  is  noted  to  minutes  and  whether  a.  m.  or  p.  m. 

Example :  "  9  June  1 1,  10.15  ^-  "^•" 

Times  of  "  noon  *'  and  "  midnight  "  should  be  written  out. 

On  the  left,  one  inch  from  the  margin,  and  on  the  same  line  as 
"  Location  of  ship  "  is  "  Campaign  Order  "  ;  beneath  it  the  num- 
ber of  the  order. 

Tlie  order  begins  without  "  Sir ''  or  other  form  of  address. 

The  first  act  in  writing  the  order  after  the  heading  and  num- 
bering of  the  order  is  to  write  *' forces"  In  the  place  indicated 
in  the  fonn.  "Forces"  enumerated  in  this  fonn  are  those  con- 
cerned in  the  order. 

The  subdivisions  of  ^'forces"  are  lettered.  The  subdivisions 
of  the  "forces"  are  those  that  the  commander  in  his  estimate 
of  the  situation  decided  were  necessary  and  proper. 

The  forces  are  subdivided  and  named  according  to  the  func- 
tions they  are  to  fulfill,  and  not  according  to  the  administrative 
or  tactical  organizations  given  in  the  fleet  roster.  In  each  case 
the  name  of  the  subdivision  is  followed  on  the  next  line  by  the 
rank  and  name  of  the  commander  of  that  subdivision  and  on  the 
line  following  by  the  composition  of  the  subdivision.  This  com- 
position is  indicated  by  squadrons  or  divisions  if  the  subdivision 
is  large,  by  single  vessels,  if  the  subdivision  is  formed  of  parts  of 
divisions. 

In  a  military  order  the  subdivisions  are  arranged  in  order  of 
importance ;  for  instance,  in  an  order  of  attack  in  the  order  of — 
artillery,  main  body,  reserves,  cavalry,  engineers.  If  it  is  march 
order  the  subdivisions  are  arranged  in  the  order  of  march,  as — 
independent  cavalry,  advance  guard,  main  body,  signal  troops, 
etc.  In  a  naval  campaign  order  they  will  be  arranged  in  the 
general  order  of  formation.  When  a  subdivision  is  commanded 
by  the  commander  of  the  whole  force  his  name  is  omitted  under 
the  name  of  the  subdivision  that  he  commands  in  person. 

A  small  interval  is  left  on  the  right  of  the  space  occupied  by 
"  forces "  and  one  blank  line  is  left  beneath  this  space.  The 
remainder  of  the  order  is  written  on  the  available  space. 
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Paragraph  r  contains:  (i)  Information  of  the  enemy:  then 
(2)  of  our  own  forces  in  the  theater  of  operation,  but  under 
other  command.  It  is  conducive  to  clearness  to  separate  the  in- 
fomiation  of  the  enemy  and  the  information  of  our  own  forces 
by  paragraphinj:^. 

The  information  regarding  the  enemy  will  usually  be  very 
nearly  a  repetition  of  the  conditions  stated  in  the  problem,  though 
it  is  not  always  necessary  to  include  all  the  conditions  stated  as 
they  are  primarily  for  the  information  of  the  officer  writing  the 
order. 

It  is  preferable  that  each  officer  should  give  his  own  under- 
standing of  the  case  and  not  give  a  statement  of  the  situation 
word  for  word.  "  Even  wlien  the  commander,  lacking  satisfactory 
or  exact  knowledge,  is  unable  to  give  definite  information  of 
the  enemy,  a  statement  of  what  seems  to  him  most  probable,  based 
on  the  best  information  he  has,  deserves  a  place  in  the  order,  but 
it  should  be  stated  as  a  belief  or  probabilitv,  and  not  as  a  positive 
fact." 

In  Paragraph  i,  and  after  the  information  of  the  enemy,  is  en- 
tered such  information  of  our  own  forces  other  than  those  ad- 
dressed which  it  is  considered  desirable  for  them  to  have.  This 
should  include  information  of  any  force  whose  action  may  influ- 
ence in  any  way  the  operations  of  the  forces  included  in  the  order. 

Geographical  names  usually  are  found  in  this  paragraph. 
Wlierever  these  names  are  mentioned  they  must  be  printed  unless 
they  are  clearly  and  legibly  written.  Such  names  should  be 
written  all  capitals  in  typewriting.  As  an  instance,  in  one  of  the 
problems  last  year  BASHEE  was  not  written  in  capitals  and  it 
became  BASHU. 

In  a  military  order  where  geographical  names  enter  to  a  great 
extent,  it  is  a  custom,  where  names  are  pronounced  differently 
from  the  way  tliey  are  spelled,  to  enter  the  phonetic  pronuncia- 
tion also. 

Paragraph  2  contains  a  comprehensive  statement  of  the  general 
plan,  sufficient  to  insure  intelligent  co-operation  between  the 
units  of  the  command.  "  It  is  unwise  to  include  too  many  de- 
tails of  the  plan  in  orders,  but  it  is  essential  to  disclose  sufficient 
to  enable  subordinates  to  conduct  themselves  intelligently.'*  '*  It 
is  always  of  importance  that  subordinates  should  understand  the 
object  of  what  is  ordered,  so  they  may  strive  to  attain  it  them- 


1032     Applicatorv  System  of  Solving  War  Problems. 


selves  even  should  changes  in  the  general  situation  demand  on 
their  part  dOfercnt  action  from  that  originally  contemplated." 

In  paragraph  3  the  duties  of  each  group  or  subdivision  of  the 
forces  ar«  expressed  in  general  temis,  the  details  being  left  to  the 
commander  uf  the  group. 

Paragraph  3  is  subdivided  into  lettered  paragraphs,  corre- 
sponding with  the  lettered  subdivisions  under  **  forces."  Each  of 
these  subparagraphs  under  paragraph  3  begins  with  the  name  of 
the  subdivision  concerned  underscored,  followed  by  the  word 
"will  *'  and  then  a  statement  of  the  duty  of  that  subdivision. 

In  paragraph  3  will  usually  be  found  dates  and  times.  These 
will  Invariably  be  spelled  out  in  full.  Tlie  only  abbreviations 
allowed  in  the  bodv  of  an  order  are  "  a.  m./'  "  p.  m.,"  "  Lat./' 
'•  Long.."  "  N."  "  Sr  "  E."  "  W;*  "  G.  M.  T./'  "  L.  M.  T." 

All  numbers  of  whatever  character  except  paragraph  numbers 
that  occur  in  the  body  of  the  order  or  under  '* forces'*  must  be 
spelled  out  in  full.  Courses  and  bearings  shall  be  given  in  degrees 
from  zero  to  360,  and  shall  always  be  defined  as  "  true  *'  or 
"  magnetic/' 

i\iragraph  (x)  contains  instructions  that  apply  to  all  of  the 
subdivisions  under  paragraph  3.  such  as  course,  fleet  speed, 
rcnedzvous,  etc.  Methods  of  communication  are  usually  referred 
to  under  paragraph  (x). 

Paragraph  (x)  is  intended  as  a  means  of  making"  the  order 
brief,  instead  of  repeating  direction  for  each  subdivision  of  the 
forces  under  "(a),"  "(b),"  "(c),"  etc.,  of  paragraph  (3).  All  of 
these  directions  that  apply  to  all  of  the  forces  are  assembled  and 
placed  in  paragraph  (x). 

Paragraph  4  contains  instructions  for  non-combatant  units, 
such  as  colliers,  supply  ships,  repair  ships,  hospital  ships,  cor- 
responding to  the  military  train.  "  Train  "  is  used  to  indicate  all 
non-combatant  vessels  that  accompany  the  fleet,  in  default  of  a 
better  term. 

After  paragraph  4  are  inserted  any  additional  paragraphs  found 
necessary. 

In  the  body  of  the  order  the  composition  should  be  as  nearly 
as  possible  independent  of  punctuation,  in  order  to  facilitate  ac- 
airate  transmission  by  wireless,  if  that  should  be  necessarv. 

In  the  last  paragraph,  or  in  paragraph  5  if  no  extra  paragraphs 
arc  found  necessary,  is  indicated  where  messages  will  reach  the 
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commander  of  the  whole  force.    Usually  it  is  sufficient  to  give  thej 
location  or  intended  movements  of  the  flagship. 

The  order  is  signed  by  the  name  of  the  commander  followed,] 
on   the  next  line  by  his  rank   and  on  the  3d  line  by  the  word 
'*  commanding  "  and  the  name  of  tlie  forces  which  he  conmiands. 

If  signerl  by  the  chief  of  staflF  or  by  an  authorized  subordinate^ 
of  the  commander-in-chief,  the  words  "  By  order  of  the  C-in-C  " 
should  be  written  under  paragraph  5,  followed  by  the  rank  and 
title  of  the  official  acting  for  the  C-in-C.  ' 

Relow  the  line  giving  the  title  of  the  officer  signing  and  to  the 
left  is  noted  to  whom  the  order  is  sent,  and  in  the  next  line  how 
sent. 

On  the  file  copy  of  the  order  is  an  attest  of  delivery  with  the 
signature  and  rank  of  the  officer  responsible  for  the  delivery. 

In  transmitting  an  order  by  wireless  paragraphs  I  and  2  are:^ 
sent  and  then  "forces*'  are  sent,  after  which  the  remainder  of 
the  order   is  sent  as  written. 

After  having  been  carefully  worked  out  the  order  should  be 
copied  neatly  and  legibly  and  signed.  It  will  sometimes  appear 
that  parts  of  the  order  are  superfluous,  especially  when  trans- 
mitted by  signal  or  wireless.  For  instance,  the  list  of  forces  when 
all  forces  are  present ;  paragraph  4  when  there  is  no  train — in 
this  case  write  the  paragraph  number  and  leave  the  line  blank; 
also  when  an  order  is  sent  from  the  flagship,  and  no  shifting  of 
the  flagship  is  contemplated.  It  is  considered  best  to  follow  the 
form  strictly  and  to  fill  it  out  entirely,  to  make  sure  that  nothing 
has  been  forgotten. 

In  framing  a  solution  it  will  be  found  much  easier  to  understand 
the  principles  on  which  the  order  is  based  than  to  apply  these 
principles  to  the  case  in  hand, 

Appende<l  is  an  acceptable  solution  of  a  problem  in  the  formu- 
lation of  orders. 

Problem. 

Situation. — War  was  declared  between  Red  and  Blue  18  Jan- 
uary, 1909,  The  main  Blue  fleet  left  Guantanamo  on  that  date 
for  the  Pacific  via  Magellan  Strait.  The  Pacific  detachment 
under  command  of  Rear-Admiral  J —  is  at  Seattle.  This  de- 
tachment consists  of  6  B,  4  C,  5  V  and  3  colliers. 

On  ]0  February,  1909,  at  9  a.  m.,  Rear-Admiral  J —  receives 
information  ihat  a  large  Red  convoy  of  transports  with  escort  was 


i 


I034     Applicatory  System  of  Solving  War  Problems. 

sighted  at  6  a.  m.  8  February,  in  Lat.  51°  30'  N.,  Long.  160* 
W.,  steaming  eastward,  speed  about  ten  knots. 
Rear-Admiral  J —  decides : 

1.  To  proceed  to  sea  with  his  entire  force  at  noon  with  a  view 
to  attacking  the  red  convoy. 

2.  To  form  scouting  line  of  4  C  50  miles  in  advance  of  main 
body  with  25  miles  between  vessels. 

3.  To  keep  armored  cruisers  and  destroyers  together. 

4.  To  follow  great  circle  course  from  Tatoosh  towards  point 
where  enemy  convoy  was  sighted. 

5.  To  send  colliers  to  rendezvous  sixty  miles  S.  \\\  of  Cape 
Disapppointment. 

6.  To  appoint  a  rendezvous  for  combatant  vessels  20  miles 
west  magnetic  of  Tatoosh  Island. 

8.  To  use  cipher  "  B  "  for  wireless. 

9.  To  remain  in  B-i  with  main  body. 

The  Pacific  detachment  is  organized  as  follows: 

Division  Ten.  Division  Thirteen. 

Rear-Admiral  J Captain  W 

B-i,  B-2.  B-3.  C-i,  C-2,  C-3,  C-4. 

Division  Eleven.  Destroyer  Division  Seven. 

Rear-Admiral  H Commander  F 

B-4.  B-s  B-6.  V-i,  V-2,  V-3,  \-4.  V-5. 

Rear-Admiral  J commands. 

Required. — Orders  issued  by  Rear-Admiral  J — . 

SOLUTION. 
Campaign  Order  No.  i. 

Blue  Pacific  Detachment, 

Blue  B-i,  Flagship, 

Seattle, 

10  February  09,  9,30  a.  m. 

I.  A  large  Red  convoy  of  trans- 
FoRCES.  ports  with   escort  was   sighted  at 

(a)  Scouts.  six  a.   m.,  eipht  February  in  Lat. 

Captain  W .  fifty-one  thirty  N.,  Long,  one  sixty 

Division  Thirteen.  \V.     steaming    eastward     at     ten 

(b)  Main  Body.  knots. 

Division  Ten  and  Eleven.  2.  This  force  will  proceed  to  sea 

Destroyer  Division  Seven.  to  attack  the  Red  convoy. 

3.  (a)  The   Scouls,  when   clear 
of  San  Jl'ax  ue  FrcA  Strait,  will 
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maintain  scouting  line  North  true  fifty  miles  in  advance  of  Main  Body. 
Scouting  distance  twenty-five  miles. 

(b)  The  Main  Body  will  follow  Great  Circle  route  from  Tatoosh  to 
point  where  convoy  was  sighted. 

(x)  Get  underway  at  noon.  Standard  speed  fifteen  knots.  Use  cipher 
"  B."  Rendezvous  twenty  miles  two  seventy  magnetic  from  Tatoosh 
Island. 

4.  Train  will  proceed  to  a  rendezvous  sixty  miles  two  twenty-five  true 
from  Cape  Disappointment. 

5.  B-i  will  be  with  Main  Body. 

J.. 

Rear-Admiral, 

Commanding  Pacific  Detachment. 
Copies  to 

Rear  Admiral  H ,  Captain  W — =-,  Commander  F . 

Extract  to  Colliers. 
By  Guard  Boat. 
Quiix, 
Flag  Secrctao'- 


Notes  on  Solution. 

The  heading  and  numbering  of  the  order  follow  the  prescribed 

form. 

"Forces"  are  written  in  the  space  allotted.  As  division  thir- 
teen is  to  form  a  scouting  line  the  vessels  of  this  division  may 
be  called  "  Scouts  "  or  *'  Screen."  The  "  Main  Body  "  is  com- 
posed of  the  armored  cruisers  and  destroyers,  but  no  commander 
of  the  main  body  is  mentioned  tmder  "forces'*  as  Rear-Admiral 
J — ,  the  detachment  commander,  commands  the  main  body. 

In  paragraph  i  is  information  of  the  enemy.  This  is  complete, 
as  the  nature  of  the  expedition  requires  that  each  unit  have  the 
fullest  possible  knowledge  of  the  situation.  Paragraph  i  con- 
tains no  information  of  own  forces  as  all  such  forces,  under 
other  command,  are  too  remote  to  have  any  bearing  on  the  con- 
templated movement  of  the  Pacific  detachment. 

In  paragraph  2  is  a  brief,  comprehensive  statement  of  the  plan. 
"  It  is  unwise  to  include  too  many  details  ....  It  is  always  im- 
portant that  subordinates  should  understand  the  object  of  what 
is  ordered."  This  general  statement  of  the  plan  is  intended  to 
further  intelligent  co-operation  of  the  forces. 

In  paragraph  3  arc  the  instructions  for  the  subdivisions.  These 
instructions  do  not  carry  the  plan  beyond  the  first  hostile  contact. 
Rear-Admiral  J —  wisely  decided  to  await  that  contact  and  then 
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adjust  his  further  plan  to  the  situation  then  obtaining.  It  would 
be  desirable  for  Rear-Admiral  J —  to  formulate  plans  of  action 
to  fit  possible  situations  resulting  from  hostile  contact  if  there 
were  sufficient  data  available  on  which  he  could  base  such  plans. 
As,  however,  he  is  not  informed  of  the  strength  or  disposition 
of  the  escort  he  is  compelled  to  await  further  information. 

The  remainder  of  the  order  needs  no  discussion. 

Some  officers  may  think  the  tactical  dispositions  faulty,  the 
decisions  of  Rear-Admiral  J — ,  as  stated  in  the  problem,  unsound, 
but  such  questions  are  not  involved  in  the  solution.  The  problem 
is  to  embody  the  decisions  of  Rear-Admiral  J —  in  a  clear,  brief 
order  arranged  in  logical  sequence  in  accord  with  the  spirit  of  a 
form  that  has  been  found  by  experience  suitable. 


[oormionTEn.] 

U.  S.  NAVAL  INSTITUTE.  ANNAPOLIS,  MD. 


THE  ORIGIN  OF  OUR  SIGNAL  BOOK* 
W  LiEUT.-CoMMANDER  Ralph  E.\rle,  U.  S.  Naw. 


In  order  to  give  the  origin  of  our  present  signal  book  it  is  neces- 
sary to  mention  briefly  the  b'ves  of  the  English  commanders  and 
the  conditions  under  which  they  developed  it. 

For  our  Revolutionary  War.  England  was  thoroughly  unpre- 
pared principally  through  her  own  mal-adniinistration.  In  Europe 
all  her  old  time  enemies  seized  this  opportunity  to  injure  her  by 
throwing  in  their  lot  with  America  and  thereby  possibly  gain  some 
advantage  to  themselves.  Thus  England  was  hard  put  to  pro- 
vide ships  and  men  for  her  navy  on  the  coast  of  America. 

Lord  Richard  Howe,  who  was  born  in  1725,  became  an  admiral 
in  the  English  Navy  when  the  Rcvoliilion  broke  out.  and  was  ap- 
pointed to  the  command  of  the  insufficient  naval  forces  operating 
in  America  against  the  colonies.  Despite  the  far  more  powerful 
French  fleet  of  Count  D'Eslaing,  he  relieved  Philadelphia,  later 
frustrated  the  French  attempts  on  New  York  and  Newport,  and 
compelled  the  French  to  sail  for  the  West  Indies.  Yet  he  never 
in  this  campaign  won  a  single  victory. 

While  busy  with  this  task  he  started  the  compilation  of  a  signal 
system. 

At  this  time,  the  English  Navy,  though  suffering  reverses  on  all 
sides,  was  the  best  and  most  efficient  in  the  world,  yet  its  signal 
code,  and  probably  the  codes  of  all  nations,  was  certainly  verj' 
crude. 

All  information  and  directions  to  commanders  of  ships  as 
to  how  to  act  in  battle  were  at  that  time  contained  in  the 
Fighting  Instructions.  This  code  originally  contained  less  than 
20  maneuvers,  and  to  signal  these  was  a  comparatively  simple 
matter.     The  complete  signal  code  was  composed  of  these  five 

•All  the  information  in  this  article  is  taken  from  Sea  Kings  of  BrUaint 
Vol.  3,  by  G.  A.  R.  CalUnder.  B.  A.,  of  the  Royal  Naval  College,  Osborne, 
published  by  Longmans,  Green  &  Co. 
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flags,  one  red,  one  white,  one  blue,  one  yellow  and  the  union  jack. 
The  one  requirement  stipulated  in  those  days  for  signals,  that 
they  be  instantly  recognized  when  hoisted,  was  thus  obtained. 
To  make  more  than  five  signals  the  flags  were,  used  in  this  way : 
Each  flag  meant  a  single  message,  but  the  particular  message  de- 
pended on  the  place  where  it  was  hoisted;  thus,  the  fore  truck, 
main  truck,  mizzen  truck,  spanker  gaff  and  after  flag  staflF  were 
used  as  places  for  hoists,  and  thus  these  five  places  and  five  flags 
gave  25  possible  signals. 

Lord  Anson,  when  first  lord,  however,  had  authorized  the  is- 
suance of  additional  instructions,  and  thus  it  came  about  that 
there  was  no  means  of  signalling  them,  and  confusion  became  the 
order  of  the  day. 

A  sample  page  of  the  famous  Fighting  Instructions  *  is  repro- 
duced herewith. 


Number. 


I 

IX 

X 

XIII 

XVI 

XVII 


Fighting  Instructions. 


Flag. 


Line  ahead Union  Jack. 

To  go  about  beginning  with  the  van..i  Union  Jack. 
To  go  about  beginning  with  the  rear. .  j  Union  Jack. 

BatUe I  Red 

Fill  sails  and  carry  on !  Vtllow 


After  passing  the  enemy  on  opposite  ;  Union  Jack, 
tack,  to  go  about  all  together.  | 


Where  Shown. 


Mizzen-peak. 

Fore-top. 

Mizzen*top. 

Fore-top. 

Fore-top. 

Fore-top  and  at 
mizzcn-top. 


Number. 
XV 

XIX 

XIV 


XXVI 

xxvin 


XXXV 


Additional  Fighting  Instructions. 


Flag. 


Hatukc's    Quibcron    Maneuver, — To      Red    with    white 
chase,   and  .leading  ships  to   form         cross, 
while  chasing.  I  j 

Vernon's   Maneuver. — Closer   action.    Half    blue,    half  ' 

white.  ! 


Where  Shown. 
Main-top. 


Fore-top, 
N.  R.— Under 
"  Battle  Flag." 


■  Hiitvke's  Finistcrre  Maneuver. — When    Dutch  Flag. 
I      in  chase  to  pass  on  disengaged  side 
!      of  those  already  engaged.  1 


j  hotincy's  yturtiiiiquc  Matieuz'Cr. — To      Spanish  Flag 

mass  attack  on  apart  of  the  enemy's  ; 
j       line.  '  I 


Main-top, 


Forc-t»»p. 


Roiini'v's    "  ij  April"    Mancu:-cr. 
Cutting  the  enemy's  line. 


Blue  and  yellow  ■  Fore-top. 

cheijuer.  ' 


These  were  compiled  in  a  hopeless  muddle,  no  system,  no  be- 
ginning, end.  or  method  whereby  a  signal's  meaning  could  be 
determined  save  by  a  frantic  hurried  search  through  many  pages. 


*  From  Sea  Kings  of  Britain,  Vol.  in. 
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Lord  Howe  originated  and  completed  the  compilation  of  the 
first  signal  book  while  still  in  command  in  America.  His  ar- 
rangement of  subject  matter  was  this:  A  page  was  devoted  to 
the  use  of  each  flag.  On  each  page  was  arranged  the  several 
meanings  that  the  tiag  of  the  page  might  have. 

Lord  Howe  returned  to  England  in  the  fall  of  1778  to  find  an 
entirely  uns>Tnpathctic  and  unappreciative  populace,  the  insults 
of  which  impelled  him  to  retire  from  the  service  in  a  manner  simi- 
lar to  Lord  Keppel. 

We  remember  that  Lord  Keppel,  one  of  England's  greatest 
admirals,  at  Ushant  in  July.  1778,  doing  his  best,  which  means  he 
did  wonders  with  an  inferior  force,  was  unable  to  make  the  fight  a 
decisive  victory,  and  because  of  this  was  court  niartialed  but  most 
honorably  acquitted.  He  felt,  however,  that  as  the  ministry  in 
power  had  put  him  on  trial  for  his  life  he  could  not  again  serve 
under  them,  and  so  he  resigned,  thus  leaving  the  direction  of 
affairs  in  the  Channel  without  a  head. 

Lord  Howe,  on  his  retirement,  turned  over  his  signal  book  to 
his  friend,  Captain  Richard  Kenipenfelt,  then  senior  officer  in  the 
Channel,  no  successor  for  Keppel  having  been  appointed. 

Kempenfelt  was  interested  and  enthusiastic  in  this  work  and  de- 
termined that  the  whole  system  of  the  Fighting  Instructions  should 
be  abohshed  because  of  their  utter  inefficiency. 

A  study  of  the  early  battles  fought  under  these  instructions 
show  one  that  all  the  victories  would  have  been  made  more  com- 
plete and  defeats  less  disastrous  if  a  signal  code  had  existed.  For 
example:  if  Lord  Keppel  at  the  Battle  of  Ushant,  July  27,  1778, 
could  have  made  his  point  of  view  known  to  Sir  Hugh  Palliser 
of  the  Formidable  the  result  would  have  been  a  glorious  victor}' 
in  place  of  an  inconclusive  fight :  Rodney's  strategem  and  the 
completeness  of  his  success  at  the  Battle  of  Martinique,  April  17, 
1780.  was  ruined  by  Carkett  in  the  Stirling  Castle  leading  the  van, 
who  incorrectly  interpreted  the  construction  Rodney  wished  placed 
on  Instruction  XXI,  and  Rodney  on  account  of  defective  signal 
methods  was  unable  to  impart  his  commands  to  the  erring  com- 
mander. 

Kempenfelt  at  work  on  Howe's  signal  book  invented  or  evolved 
the  Numeral  Code,  deriving  possibly  some  assistance  from 
French  sources,  which,  however,  no  one  but  himself  would 
have  troubled  to  study.     lie  used  16  flags,  and  each  flag  was  al- 
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lotted  a  pag'c  in  the  book.  The  significations  were  not  sorted  out 
under  each  flag:.  The  flags  signified  i6  numerals  (i  to  i6). 
Each  was  used  in  turn  to  give  a  page  its  numerals  and  on  each 
individual  page  the  whole  i6  were  grouped  again,  thus  allowing 
of  16  entries  per  page.  The  masts  or  locations  in  which  a  flag 
was  hoisted  no  longer  formed  a  part  of  the  code.  Two  Rags 
were  required  in  each  hoist,  and  the  message  conveyed  was  thus 
inteqjreted:  A  hoist  of  8  and  14  was  read  by  turning  to  page  8 
and  reading  entry  number  14.  The  combinations  possible  were 
thus  16  times  16,  giving  256  possible  signals  logically  arranged 
and  quite  easily  found. 

So  Kempenfelt  at  last  laid  the  foundation  for  the  present  signal 
codes  in  use  by  the  navies  of  the  world.  Nelson  without  this  signal 
system  would  have  been  nearly  helpless  at  Trafalgar,  while  with  it 
at  Martinique  Lord  Rodney  could  have  prevented  Carkett  from 
ruining  the  hope  of  his  life. 

In  1782  the  administration  changed.  Lord  Keppcl  becoming  first 
lord  of  the  Admiralty,  and  Lord  Howe  was  at  once  called  from  his 
retirement  and  placed  in  command  of  the  Channel  Fleet.  Here 
Kempenfelt  was  chosen  as  his  flag  captain,  and  together  the  two 
officers  issued  the  5'iV«a/  Book  in  its  earliest  working  shape. 

Kempenfelt  was  unfortunately  drowned  when  the  Royal  George 
sank  at  her  moorings  in  Portsmouth  Harbor  on  August  29,  1782. 

During  the  next  twelve  years  Lord  Howe  left  thus  without  his 
able  co-worker  carried  on  the  work,  amending,  correcting,  im- 
Ijroving  the  code,  but  above  all  getting  it  recognized  and  adopted 
in  the  fleet.  The  signal  success  of  all  his  campaigns  and  his  final 
victory  completely  popularized  the  Sigiusl  Book  with  the  service. 

Lord  Howe's  remarkable  career  had  its  greatest  victory  in  his 
defeat  of  the  French  in  1794  at  the  battle  known  as  the  "  Glorious 
First  of  June."  Then  after  he  had  calmed  the  famous  mutiny  of 
1797  he  was  allowed  to  retire  from  active  service.     He  died  id 

1799- 

This  article  serves  to  indicate  the  condition  of  signals  at  the 
lime  of  the  Revolution,  each  captain  being  apparently  compelled 
to  work  out  his  own.  and  as  giving  one  of  these  codes  the  article 
which  follows  on  the  signal  system  of  Samuel  Barron  may  be  of 
interest. 


4 

n 


MD. 


RY  COM- 


U.  S.  N., 

^ich  colors. 

^  tion.    The 

he  frigate' 

hetis  and 

d  a  set  of 

e  another 

Iconvoying 

I  historical 

I  assertion. 

\rt  Totten, 

^  others  of 

el  Barron, 

\  American 
s 

a  contrast 
le  Depart- 
kt  up  late, 
r  ink,  and 
V  !Spokc  the 
imps  were 
unpleasant 

\^eral  times 
fStd  out  a 
s-nails  in- 
is,  it  is  so 
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neatly  executed  I  take  pleasure  in  submitting  the  work  of  this 
forgotten  and  unknown  midshipman  of  long  ago  to  his  present 
brethren,  the  officers  of  the  United  States  Navy. 

SIGNALS  ADOPTED  BY  THE  COMMANDER  OF  THE  U.  S.  5. 
GEORGE  WASHINGTON  IN  1799, 

SIGNALS  BY  DAY 

For  all  Captains  to  come  on  board  the  Commodore  A  Dutch  Ensign 
For  the  fleet  to  weigh  and  make  sail  out  of  the  Harbour 

A  Portugues  Ensign 
For  the  sternmost  Vessels  to  make  all  the  sail  they  can 

A  French  Ensign 
For  the  fleet  to  make  the  best  of  their  way  close  to  the  Tvind 

An  English  Ensign 
For  the  fleet  to  make  the  best  of  their  way  large  or  from  the  wind 

A  Spanish  Ensign 

For  the  Heet  to  observe  the  motions  of  the  Commodore  &  attend  to 

them  An  American  Jack 

Should  any  of  the  fleet  be  in  distress  and  not  able  to  keep  up  with 

the  Commodore,  they  will  hoist  their  Eftsigns  at  the  Maintop 

Gallant  or  Topmost  head — 

//  any  of  the  Fleet  wants  to  speak  the  Commodore  he  will  hoist 
his  Ensign  at  his  Fore  top  Gallant,  or  Topmast  head — 

Should  any  of  the  Fleet  discover  a  strange  sail,  he  will  haul  up 
his  Foresail,  lower  his  light  sails  and  hoist  his  Colours — 
For  the  fleet  to  keep  close  to  the  Commodore,  he  will  hoist  a  white 

Flagg— 
For  the  headmost  Vessel  to  heave  to,  to  let  the  sternmost  come 
up  .A  Red  &  white  Flagg — 

SIGNALS  BY  NIGHT 

Should  any  one  of  the  fleet  discover  a  strange  sail,  he  will  hoist 
a  Lanthorn  in  the  best  place  to  be  seen  &  fire  a  Gun,  if  he  has  one — 

The  fleet  will  be  careful  not  to  go  ahead  of  the  Commodore,  as 
he  will  carry  an  easy  sail  all  Night  tliat  the  sloxv  sailing  Vessels 
may  keep  up — 

The  Fleet  will  be  very  careful  to  keep  close  together — 

Should  any  of  the  fleet  either  by  day  or  by  night  run  ahead  or 
keep  at  such  a  distance  as  the  Commodore  thinks  imprudent,  & 
he  has  occasion  to  fire  a  Gun,  they  are  to  observe  for  every  Gun  he 
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fires  he  will  make  the  offender  for  the  first  pay  two  Dollars,  the 
secofid  three  &  all  after  four — 

If  the  Fleet  is  to  shift  for  themselves  the  Commodore  mil  hoist 
two  lights,  one  over  the  other  &  if  convenient  lire  a  Gun 

The  Commanders  of  Merchant  Vessels  will  please  to  pay  the 
strictest  attention  to  the  signals  as  it  will  be  the  means  of  expedite- 
ing  the  Convoy,  6*  to  take  care  to  destroy  them  in  case  of  Capture 

On  Board  Geo,  Washington  Prince  Ruperts  Bay 

Fehy  I'*  1799— 

Pat^  Fletcher 


[oorTBiQerED.  ] 

U.  S.  NAVAL  INSTITUTE,  ANNAPOLIS,  MD. 


HIGH  PRESSURE  TURBINE  PUMPS* 
By  Lieut.   (J.  G.)  V.  V.  Woodward,  U.  S.  Navy. 


i 


In  the  present  day  the  rotary  principle  of  the  turbine  seems 
to  be  the  ideal  taken  for  the  motion  of  all  primary  machines,  and 
the  reciprocating  principle  is  gradually  losing  its  prestige  in  the 
mechanical  world.  In  no  field  has  the  rotary  principle  experienceil 
such  marked  success  in  the  last  few  years  as  it  has  in  that  of  high 
lift  or  high  pressure  pumping,  although  the  realization  of  its  pos- 
sibilities for  such  duties  is  perhaps  older  than  that  of  the  steam 
turbine  itself.  The  present  use  of  the  turbine  pump  has  extended 
into  such  a  wide  field  that  it  is  difficult  to  find  services  to  which  it 
cannot  be  advantageously  applied. 

It  might  therefore  be  of  interest  to  take  a  few  moments  to  trace 
the  development  of  machines  of  this  design,  beginning  in  the  early 
part  of  the  eighteenth  century  when  the  first  crude  machine  that 
conceived  the  turbine  idea  was  brought  into  use.  This  rotary 
contrivance  was  for  the  purpose  of  raising  water  from  a  lower  to  a 
higher  level,  and  it  is  the  forerunner  of  pumps  of  the  turbine  type. 
This  pump  was  designed  and  built  by  a  Frenchman,  and  consisted 
of  an  inclined  tube  made  fast  to  a  vertical  shaft  by  arms,  the 
ilower  end  of  the  tube  being  immersed  in  a  pool  of  water  to  be 
aised  to  the  higher  level.  When  the  shaft  was  revolved  in  the 
proper  direction  the  water  was  lifted  up  and  ejected  from  the  top 
of  the  tube,  the  height  the  water  reached  depending  upon  the 
velocity  of  rotation  of  the  shaft.  Fig.  i  shows  a  rough  sketch  of 
this  crude  pimip.  The  driving  power  was  probably  transmitted 
to  the  shaft  by  means  of  a  belt  and  pulley. 

About  the  same  time  another  Frenchman  devised  an  improve- 

•  A  lecture  delivered  before  the  School  of  Marine  Engineering,  Annapo- 
lis, Md.,  April  8,  1912. 
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mcnt  in  what  was  known  as  the  Hessian  Bellows  so  that  they  might 

be  applied  to  both  "  wind  and  water." 

Note. — From  th^  little  information  obtainable  on  the  Hessian  Bellows, 
I  would  take  it  to  be  a  rotary  contrivance  of  some  sort  used  for  the 
ventilation  of  mines.  It  is  interesting  to  note  here  the  development  of 
the  centrifugal  pump  made  in  one  step,  that  from  the  crude  machine 
shown  in  Fig.  x  to  the  paddle  wheel  impeller  typt  shown  in  the  Hessian 
Bellows.  The  impeller  as  used  today  is  the  same  as  that  of  the  Hessian 
Bellows,  except  that  modern  developments  have  introduced  curved  blades. 


w/et 


/     / 
/     / 
/     / 
/     / 
/    / 

/    / 

<    J 


—    ovtfiT:^  \ 


Fig.  I. 


The  Frenchman's  improvement  in  this  ancient  apparatus  con- 
sisted in  enclosing  his  radial  wings  or  paddles  in  a  cylindrical 
chamber,  the  portion  of  the  chamber  around  the  periphery  of  the 
wheel  being  spiral  in  shape.  The  drawings  of  this  machine 
show  clearly  the  volute  casing  of  the  modem  centrifugal  pump. 
At  the  time  of  the  completion  of  this  fan  machine  there  was  no 
means  of  driving  it  other  than  by  hand,  so  that  it  was  about  a 
century  later,  when  steam  motive  power  came  into  existence, 
before  the  ideas  were  carried  out  in  actual  practice. 
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In  the  past,  centrifugal  pumps  were  considered  by  engineers, 
and  accepted  by  them,  as  being  a  suitable  means  for  easily  and 
cheaply  raising  water  to  low  heads.  Further  than  this  they  were 
useless.  It  was  not  realized  that  they  were  capable  of  dealing  with 
high  heads  or  pressures,  in  fact,  this  idea  became  the  generally 
accepted  rule  in  engineering  practice  and  it  took  many  years  of 
strenuous  effort  on  the  parts  of  the  deeper  thinking  engineers  to 
remove  it.  It  is  shown,  however,  by  the  patents  of  one  Gwynne, 
an  Englishman,  that  the  above  rule  was  not  altogether  universal. 
Included  in  his  patent  papers  is  the  design  of  a  series  or  multiple 
stage  centrifugal  pump  with  four  wheels.  This  patent  is  the  first 
proposal  on  record  for  the  use  of  the  centrifugal  impeller  in  series, 
and  though  the  form  of  his  impellers  (being  flat  or  radial  like  a 
paddle),  and  his  pump  having  no  guide  vanes  in  the  casing,  would 
prohibit  it  from  having  even  a  low  efficiency  with  the  heads  dealt 
with  to-day,  still  it  shows  the  conception  of  a  machine  quite  a  good 
deal  in  advance  of  the  times. 

Although  the  water  turbine  with  its  vanes  was  a  matter  of  com- 
mon knowledge  at  this  time,  there  appears  to  have  been  no  at- 
tempt made  to  reverse  its  action  for  the  purpose  of  raising  water 
under  higher  heads  and  with  a  corresponding  high  efficiency.  It 
was  not  until  about  1825  that  an  invention  did  embody  the  reversal 
of  the  turbine  action  for  the  accomplishment  of  the  above  men- 
tioned purpose.  This  consisted  in  incorporating  the  curved  vanes 
of  the  turbine  in  the  casing  of  the  pump,  the  vanes  being  so  shaped 
that  there  is  an  easy  conversion  of  the  kinetic  energ)'  of  the  water 
leaving  the  impeller  blades,  into  pressure  in  the  pump  casing. 
The  first  turbine  pump  developed  along  these  lines  was  used  in 
the  Navy  Yard,  New  York,  in  1830.  Since  that  time  the  pump  has 
developed  rapidly  and  has  finally  reached  the  stage  of  the  pressure 
turbine  pump  which  is  being  used  at  the  present  time  for  boiler 
feed  and  other  duty  requiring  high  lifts. 

A  centrifugal  pump  is  exactly  the  reverse  of  the  turbine  wheel. 
In  the  turbine  the  water  approaches  the  wheel  with  a  high  velocity 
and  in  a  direction  making  a  small  angle  with  the  direction  of 
motion  of  the  circumference  of  the  wheel,  and  thus  the  water  has 
a  high  velocity  of  wiiirl  whicli  it  imparts  to  the  wheel.  When  the 
water  leaves  the  wheel  its  velocity  is  small  and  the  velocity  of  whirl 
should  bi;  zero.  In  the  centrifugal  pump  these  conditions  are 
entirely  reversed ;  the  water  enters  the  wheel  with  a  small  velocity 
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and  leaves  it  with  a  high  velocity.  If  the  casing  surrounding  the 
wheel  afhnits  of  this  velocity  being  diminished  gradually,  the 
kinetic  energy  of  the  water  is  converted  into  useful  work,  but  if 
not,  it  is  destroyed  by  eddy  motions  or  currents  in  the  casing,  and 
the  efficiency  of  the  pump  is  accordingly  low. 

The  simplest  form  of  the  centrifugal  pump  is  one  in  which  the 
water  enters  the  mipeller  wheel  at  the  center,  either  under  head  or 
by  vacuum  produced  by  the  rotation  of  the  impeller,  the  water 
then  gradually  acquires  the  velocity  of  the  impeller  as  it  proceeds 
towards  the  ends  of  the  blades  and  it  is  finally  thrown  off  int^H 
some  whirlpool  chamber  which  encases  the  impeller.  Suppos^^ 
the  velocity  of  water  leaving  the  impeller  blades  be  v  feet  per 
second,  then  as  each  pound  of  water  leaves  the  impeller  the  re- 
action retards  the  impeller  with  a  force  -  — ,  this  force  multiplied 

by  z-  (  which  equals  ■ j    is  the  kinetic  energy  per  pound  of 

water  received  per  second  from  the  impeller.  This  energy  i^| 
gradually  changed  into  pressure  in  the  whirlpool  chamber,  and 
by  tlie  time  the  water  reaches  the  delivery  pipe  it  has  a  sufficient 
pressure  to  force  it  up  the  pipe.  The  efficiency  of  the  pump  de- 
pends primarily  upon  the  curvature  of  the  impeller  blades  and  upon 
the  shape  and  size  of  the  whirlpool  chamber  with  its  guide  vanes. 
The  theoretical  height  to  which  a  pump  will  raise  water  is  given 
by  the  familiar  formula  v=V2gh  (the  velocity  acquired  by  a  bod| 
falling  ftom  the  height  h).  In  the  case  of  the  pump  v  would 
the  velocity  of  the  periphery  of  the  impeller  and  h  would  be  tl 
height  to  which  the  water  would  be  raised  by  an  impeller  turnin| 
at  this  velocity.  In  actual  practice,  however,  the  height  h  is  n 
duced  somewhat  by  friction  losses  and  eddy  currents. 

It  has  been  proved  experimentally  that  water  cannot  pass  aloi 
a  path  of  suddenly  changing  curvature  without  loss  of  energy,  ai 
this  loss  will  become  greater  the  greater  the  velocity  of  the  watei 
Upon  this  fact  depends  the  designing  of  machines  like  centrifu| 
pumps  and  turbines  which  act  upon  or  are  acted  upon  by  watei 
If  water  he  compelled  to  flow  along  a  pipe  which  suddenly  chang< 
in  diameter,  it  produces  in  itself  little  whirls  or  eddies  which  act  like 
wheels  to  help  it  around  the  comers,  just  as  rollers  under  a  log  hel|H 
the  log  to  be  moved  more  easily.  But  wherever  such  eddies  are  s^V 
up  energy  is  wasted,  not  only  around  the  comers  but  by  the  smaller 
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eddies  which  are  set  up  and  carried  along  by  the  water.  Suppose 
we  make  the  water  flow  along  the  pipe  shaped  as  at  A  in  Fig.  la, 
there  will  be  eddies  set  up  carryin^^  the  water  around  the  curva- 
ture from  A  to  C.  If  the  water  flows  along  a  curve  at  N  and  it 
is  made  to  pass  around  a  similar  curve  at  M,  you  do  not  experience 
as  much  waste  of  energy  in  the  second  curve  M  as  you  did  in  the 
first  at  N ;  but  if  the  water  first  pass  along  a  curve  at  R  and  then 
around  a  curve  at  S,  similar  but  bent  in  the  opposite  direction,  you 
will  get  fully  as  much  waste  at  S  as  you  did  at  R.  The  little 
eddies  created  at  N  are  available  at  M  but  tliose  produced  at  R 
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have  to  he  destroyed  and  new  ones  created  rotating  in  the  opposite 
4irection  in  order  to  carry  the  fluid  around  the  cur\'e  at  S. 
L  It  is  evident  then  that  in  order  to  reduce  the  loss  of  energy  as 
much  as  possible,  great  care  must  be  exercised  in  designing  a 
centrifugal  pump  or  turbine ;  to  provide  for  tlie  water  a  path  free 
from  abmpt  changes  in  direction.  The  angles  for  the  vanes  and 
any  other  guiding  surfaces  must  be  properly  determined  and  placed 
so  that  llie  water  may  pass  into  and  out  of  the  impeller  without 
sudden  change  in  direction  or  velocity,  and  all  curves  should  have 
a  gradual  change  such  as  would  be  obtained  if  we  could  use  an 

lastic  material  of  some  sort  in  the  place  of  the  metal  used  in  the 

nstruclion  of  the  pump.    It  is  most  iaiporlant  that  tlie  angle  of 

the  base  of  the  impeller  blad  luch  that  the  water  will  not 

eceivc  shock  on  enti  and  the  direction  of 
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flow  must  be  as  nearly  as  possible  the  same  the  instant  after 
entering  the  impeller  as  it  was  the  instant  before  entering.  This 
fact  is  dearly  illustrated  by  a  simple  analogy  as  follows: 

Take  the  case  of  a  swiftly  moving  vehicle  of  any  kind,  such  as  a  street 
car.  We  wish  to  board  the  street  car  while  it  is  in  motion.  It  is  almost 
a  certainty  that  you  would  hardly  find  a  person  who  would  wait  until  the 
car  had  arrived  opposite  him,  and  then  tlirow  hitnself  in  a  line  at  right 
angles  to  the  motion  of  the  car  upon  the  platform.  If  the  car  were 
moving  at  all  rapidly,  the  shock  resulting  from  abrupt  change  of  direction 
of  motion  would  most  probably  result  in  serious  injury  to  the  person.  The 
logical  method  of  boarding  the  car  would  be  to  run  alongside  for  a  few 
steps  in  the  direction  the  car  was  moving,  and  after  gaining  sufficieni 
momentum,  to  mount  the  platform.  Now  we  have  the  case  of  practically 
no  change  of  direction  of  motion,  and  the  shock  from  change  of  velocity 
of  motion  would  be  reduced  to  a  minimum,  thereby  making  the  probability 
of  injury  quite  small. 

The  next  point  to  consider  is  the  most  efficient  method  of  con- 
verting the  kinetic  energy  of  the  water  leaving  the  impeller,  into 
pressure  to  be  exerted  at  the  entrance  to  the  discharge  pipe.  In 
the  modern  design  this  is  accomplished  by  arranging  the  discharge 
chamber  incasing  the  impeller  in  such  a  way  that  the  velocity  of 
the  water  is  gradually  reduced  before  the  delivery  pipe  is  reached, 
and  with  as  small  losses  from  friction  and  eddies  as  is  possible. 
Two  improvements  have  aided  toward  this  end.  The  first  is  the 
introduction  of  guide  vanes  around  the  impeller,  the  two  figures 
2  and  3  show  the  first  and  latest  types  of  guide  vanes.  In  pumps 
fitted  with  guide  passages  or  vanes,  the  water  is  discharged  into 
a  certain  number  of  narrow  channels  distributed  around  the  cir- 
cumference of  the  impeller,  these  channels  diverging  outward. 
The  vanes  are  generally  cast  in  the  section  of  a  hollow  cylinder 
which  fits  around  the  impeller.  Its  inside  circumference  is  care- 
fully machined  to  make  a  smooth  running  fit  with  the  impeller. 
As  will  be  seen  from  Fig.  3,  the  modem  guide  passages  are  so 
shaped  that  the  entering  angle  from  the  impeller  will  be  the  same  as 
the  angle  at  which  the  water  leaves  the  impeller  blade  tips.  The 
vane  passages  work  on  the  familiar  theory  of  the  Venturimeter, 
i.  r.,  the  whirling  velocity  of  the  water  from  tlie  impeller  gradually 
decreases  and  the  hydraulic  pressure  gradually  increases  a* 
the  ends  of  the  passages  arc  approached.  If  the  vanes  are  care- 
fully and  properly  designed  the  total  energ>*  of  the  water,  minus 
friction  and  eddy  losses,  will  be  converted  into  pressure  by 
the  time  the  water  has  reached  the  whirlpool  chamber,  the  velocitv 
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at  this  point  being  as  low  as  six  feet  per  second  in  an  efficient 
pump.  The  vanes  must  not  be  too  short  as  this  will  not  allow  of 
sufficient  length  for  the  proper  conversion. 

Referring  to  the  figures :  In  Fig.  2  the  water  enters  through 
the  eyes  of  the  impeller  M,  and  is  thrown  from  the  blade  tips 
against  the  curved  surface  of  the  vanes  B  which  in  this  old  t\'pe 
was  made  adjustable.  After  passing  through  the  passages  between 
the  guide  vanes  in  which  part  of  the  velocity  of  the  water  is  trans- 


I 


Fig.  4. 


formed  into  pressure  the  water  passes  out  into  the  discharge 
through  the  openings  AA.  As  will  be  seen  from  the  sketch,  the 
crude  shape  of  these  first  constructed  guide  vanes  was  such  as 
to  prevent  an  efficient  energy  pressure  conversion. 

In  Fig.  3  we  have  an  example  of  the  modern  pump  with  its  vane 
passages.  X  is  the  shrouded  impeller  which  throws  off  the  water 
into  the  efficiently  shaped  vane  passages  B.  in  which  there  is  al- 
most total  velocity  pressure  conversion.  After  passing  through  B 
the  water  enters  the  volute  chamber  A  where  there  is  a  further 
small  velocity  pressure  conversion. 
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A  late  design  of  the  diffusion  vane  plate  or  difFuser  has  been 
along  the  lines  of  reducing"  friction,  since  this  has  been  the  pur- 
pose of  designers  after  having  perfected  a  suitable  method  for  the 
energy  pressure  conversion.  Professor  J.  Novak,  of  Austria,  has 
designed  a  pump  with  rotating  difFuscrs.  In  this  pump  the  dif- 
fusers  or  vane  plates  have  passages  similar  to  those  in  the  ordinary 
pump,  but  the  plate  is  free  to  be  rotated  upon  the  shaft  of  the 
impeller.  As  a  result  of  this  arrangement  there  is  a  decided  ad- 
vantage ;  t.  €,,  reduction  of  the  water  friction  on  both  sides  of  the 
impeller.  The  new  diffuser  consists  of  one  or  more  shells  rotating 
separately.  These,  as  stated  before,  are  so  shaped  as  to  form  an 
easy  passage  from  the  impeller  to  tlie  volute.  The  diffuser  shells 
revolve  freely  on  their  axis  and  the  water  discharged  from  the 
impeller  keeps  them  in  motion.  It  is  easily  seen  then,  bearing  in 
mind  the  rotating  diffusers,  that  the  ratio  of  velocity  existing  be- 
tween tlie  water  and  the  revolving  diffusers  is  much  less  than  that 
produced  by  the  stationary  diffusion  vanes  ordinarily  used,  and 
with  this  reduction  in  the  relative  velocity  there  is  a  very  appre- 
ciable lowering  of  friction  losses.  Professor  Novak  gives  an 
increase  in  efficiency  of  the  rotating  diffusers  over  the  stationary 
diffusion  vanes  of  20  per  cent.  This  figure  is  the  result  of  numer- 
ous tests  conducted  by  himself. 

Fig.  4  is  interesting,  showing  the  efficiency  of  a  pump  with  and 
without  vanes. 


The  Volute  or  Whirlpoul  Chamber. 
The  suggestion  of  one  authority  on  hydraulics,  that  the  water 
leaving  the  impeller  should  be  discharged  into  a  chamber  in  which 
a  free  spiral  vortex  could  be  set  up.  thereby  converting  the  kinetic 
energy  of  the  water  into  pressure,  has  been  adopted  by  all  de- 
signers of  centrifugal  pumps.  In  Fig.  5  consider  the  casing  that 
is  concentric  with  the  impeller,  practically  the  whole  of  the  kinetic 
energy  is  destroyed  by  the  eddy  motions  of  the  water  and  the 
efficiency  of  piunps  having  such  a  casing  is  generally  much  less 
than  50  per  cent.  In  this  type  the  water  area  of  the  chamber 
around  the  impeller  is  constant,  and  tlierefore  the  velocity  will 
continually  increase  as  the  delivery  pipe  is  approached.  There 
will  be  streams  of  water  from  tlie  impeller  impinging  with  streams 
of  different  velocities  in  the  chamber,  and  there  will  be  large 
losses  from  the  resultant  shock.    A  particle  of  water  leaving  the 
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impeller  at  the  top  of  the  casing  has  a  certain  velocity,  by  the  time 
it  has  reached  the  bottom  of  the  casing  the  velocity  of  this  particle 
has  increased,  due  to  constant  area  of  chamber,  but  the  water  com- 
ing off  the  impeller  at  this  point  (the  bottom),  has*the  same 
velocity  that  the  first  particle  originally  started  with,  hence  it  can 
be  readily  seen  that  as  the  particle  with  the  high  velocity  strikes 
the  particle  with  the  low  velocity  that  there  will  be  shock,  which 
as  stated  means  loss.  Also  there  is  a  large  loss  from  eddy  currents, 
for  the  reason  that  as  we  proceed  from  the  top  of  the  impeller 
around  to  the  discharge,  the  volume  of  water  is  constantly  in- 
creasing and  there  has  been  no  allowance  made  for  it  by  gradually 


Fig.  5. 


increasing  the  volume  of  the  chamber..  The  effect  of  this  is  to  set 
up  small  whirls  and  back  currents. 

In  order  that  there  shall  be  a  minimum  waste  of  energy  in  the 
whirlpool  chamber  the  water  must  follow  a  law  known  in  hy- 
draulics as  the  law  of  natural  flow,  t.  c,  the  velocity  of  the  water 
traveling  in  a  spiral  path  varies  inversely  as  its  distance  from 
the  center  of  the  spiral.  Hence  the  adoption  of  the  spiral  chamber 
or  volute.  It  can  be  seen  from  the  second  sketch  in  Fig.  5  that 
as  the  water  progresses  toward  the  discharge  pipe  its  spiral  path 
takes  it  farther  from  the  center  of  the  impeller  with  the  propor- 
tionate decrease  in  the  velocity.  In  this  instance  the  impeller  is 
eccentric  with  the  casing,  and  at  the  top  the  impeller  makes  a 
close  fit  with  the  casing.    Since  the  impeller  discharges  uniformly 
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all  around,  the  area  of  the  section  bet^\'een  the  casing  and  the  im- 
peller at  any  point,  say  at  BC,  is  made  proportional  to  the  volume 
of  water  discharged  from  the  wheel  between  the  point  at  the  top 
and  the  point  half  way  down  BC.  That  is.  the  width  of  the 
chamber  at  BC  will  be  proportional  to  the  water  discharged  from 
the  impeller  between  the  point  A  and  the  point  BC.  The  sketch 
shows  a  casing  which  will  satisfy  this  condition.  In  construc- 
tion the  casing  is  widened  out  perpendicular  to  the  paper  intead 
of  laterally.  This  fomi  (the  gradually  increasing  area  of  water 
space)  permits  of  a  uniform  velocity  aronnd  the  casing  and  conse- 
quently there  is  very  little  loss  of  head  from  the  shock  of  water 
of  different  velocities  impinging  on  each  other,  as  was  the  con- 


Fic.  6. 


dition  in  the  first  type  of  chamber.  Before  the  introduction  cf 
guide  vanes  the  above  casing  was  the  type  used  on  all  pumps,  h  is 
called  a  volute.  The  same  casing  is  used  in  the  design  of  all 
modern  pumps  except  that  the  guide  vanes  are  introduced  and  the 
impeller  is  not  placed  quite  so  near  the  top  of  the  casing.  Fig.  6 
shows  a  line  sketch  of  the  casing  with  the  guide  vanes  installed. 


The  Impeller. 

Another  important  point  in  the  design  of  the  centrifugal  pump 
is  the  curvature  of  the  blades  of  the  impeller :  the  blades  being 
either  flat  (radial),  backward  curved,  i.  e.,  curving  away  from  the 
direction  of  rotation  of  the  impeller,  or  forward  curve,  1.   c. 
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curving  toward  the  direction  of  rotation  of  the  impeller.     Ii  has 
been  proved  that  the  efficiency  is  considerably  less  with  the  flat 
and  forward  curved  blades  than  with  the  backward  curved  blades, 
and  for  this  reason  and  others  mentioned  later  the  impellers  of  ^ 
all  modern  pumps  are  of  the  backward  curved  type.  ( 

From  experiments  conducted  on  two  seven  inch  impellers,  one 
with  flat  blades  and  tlie  other  with  tlie  backward  curved  blades,  it 
was  found  that  the  efficiency  of  the  latter  over  the  former  was  about 
8  per  cent,  and  remained  constant  at  all  points  of  the  revolution 
quantity  curve,  and  tlie  horsepower  applied  to  the  shaft  was  about  h 
22  per  cent  less  in  the  case  of  Uie  backward  curved  blades.  We  can  | 
assume,  and  the  assumption  is  a  true  one,  that  the  friction  loss  of 
the  water  is  the  same  in  both  cases.  We  must  then  attribute  the 
superiority  of  the  backward  curved  blades  to  the  small  amount  of 
slip  or  internal  circulation.  Suppose  that  the  impeller  is  at  a  stand-^| 
still  and  that  we  are  forcing  water  into  the  eyes  under  pressure  " 
of  some  sort.  Considering  tlie  path  of  the  water  in  the  curved 
blades  the  velocity  will  be  found  to  be  practically  uniform  through- 
out the  length  of  the  passage  because  the  passage  is  of  almost 
uniform  cross  section.  Now  in  tlie  flat  blades  we  have  the  case 
of  a  diverging  channel  in  which  the  velocity  gradually  decreases. 
According  to  a  law  of  hydraulics,  all  streams  in  a  channel  have 
a  tendency  to  flow  back  to  the  region  of  low  pressure  from  whence 
they  came,  i.  c,  there  is  an  internal  circulation  or  back  flow  setH 
up  which  is  greater  the  greater  the  divergence  of  the  channel. 
.\  result  of  this  is  that  there  is  a  considerable  loss  in  energy,  and 
going  on  tlie  assumption  that  this  back  flow  does  take  place  ^| 
in  the  channel  between  the  flat  blades,  it  is  evident  that  the  work 
absorbed  will  be  greater  when  this  circulation  does  not  take  place, 
as  is  the  case  with  the  backward  curved  blades.  This  is  the  chief 
reason  for  the  greater  eflliciency  of  the  backward  curved  blades 
(t.  r.,  the  very  much  less  divergence  of  the  channel  between  them) , 
and  leads  to  the  conclusion  that  for  maximum  efficiency  the  blades 
of  the  impeller  should  be  so  designed  that  the  velocity  of  flow 
through  the  impeller  is  practically  constant.  This,  of  course, 
refers  to  the  impeller  at  a  standstill;  when  running  the  water  in 
the  channels  would  gradually  increase  in  velocity  as  it  approached 
the  ends  of  the  blades,  due  to  the  centrifugal  force  of  the  rotating 
impeller,  which  is  the  object  sought,  and  is  a  condition  that  must 
exist.    The  curves  in  Fig.  4  show  the  efficiency  in  the  two  types 
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of  blades.    Figpire  7  is  self  explanatory  and  shows  what  is  meant 
by  the  different  types  of  blades. 

One  of  the  advantages  of  the  backward  curved  blades  is  that  it 
is  possible  to  vary  the  amornt  of  water  discharged  by  varying  the 
speed  of  the  impeller,  whereas  this  is  not  possible,  to  any  appreci- 
able extent,  with  the  fiat  or  fonvard  curved  blades.  With  flat 
or  forward  curved  blades  the  kinetic  energy  of  the  water  as  it 
leaves  their  tips  is  very  much  greater  than  in  the  case  of  the  back- 
ward curved  type,  and  this  energy  is  so  great  that  an  enormous 
volute  would  have  to  be  constructed  in  order  to  allow  of  the  energy 
being  converted  into  pressure.  The  prohibitive  size  of  the  volute 
required  is  one  reason  for  not  using  this  type  of  blade.  Also  the 
great  stress  set  up  on  the  volute  casing  by  the  centrifugal  force 
of  the  discharged  water  would  require  the  casing  to  be  made  of 


Fig.  7. 


infinitely  strong  and  heavy  material,  the  requirements  in  this  case 
being  such  that  they  could  not  be  fulfilled  mechanically.  There  is 
one  case  on  record  of  a  test  of  a  specially  constructed  pump  of  very 
small  dimensions  using  flat  blades  and  working  against  a  lift  of 
350  feet,  where  the  pressure  in  the  volute  casing  due  to  the  cen- 
trifugal force  was  7250  pounds  per  square  inch. 

The  use  of  the  backward  curved  blades  allows  us  to  use  a  casing 
of  small  dimensions,  due  to  the  small  value  of  the  kinetic  energy 
of  the  water  leaving  the  impeller,  their  use  also  gives  us  very 
much  better  efficiency  for  the  reason  that  the  losses  due  to  the 
shock  of  water  on  entering  and  leaving  the  impeller  are  greatly 
reduced  over  that  experienced  in  the  flat  blades. 

All  impeller  blades  are  now  made  shrouded,  1.  e.,  the  wheel  is 
made  with  two  flat  faces  and  the  blades  are  set  down  between  the 
faces,  or  better  the  blades  are  cast  with  the  wheel.  The  open  im- 
peller, that  is,  the  paddle  wheel  t\T)e,  not  only  gives  rise  to  ex- 
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ccssive  friction  due  to  the  contact  of  the  rapidly  moving  water  in 
the  impeller  with  the  stationary  pump  casing,  but  eddies  are  set 
up  between  the  edges  of  the  impeller  and  tlie  casing.  The  shrouded 
or  inclosed  impeller  is  not  subject  to  these  losses,  as  the  retaining 
shrouds  or  side  plates  revolve  with  the  blades  and  with  the  con- 
tained water.  The  blades  of  open  impellers  must  run  close  to  the 
pump  casing  in  order  to  prevent  leakage.  This  trouble  is  not 
present  with  the  shrouded  impeller,  which  can  run  with  a  reason- 
able amount  of  clearance,  although  for  the  best  efficiency  this 
should  be  as  small  as  possible.  Most  impellers  are  made  of  bronze, 
the  metal  best  adapted  to  withstand  the  action  of  water  and  re- 
tain their  original  shape  and  smoothness.  Bronze  also  takes  a  high 
pohsh  and  permits  of  more  accurate  castings  being  made.  Impellers 
are  all  hand  finished,  inside  and  out,  polished,  and  then  balanced 
at  a  high  rotative  speed. 

Experiments  have  shown  that  blades  not  shrouded  give  losses 
from  the  side  friction  of  the  water  on  the  casing  of  from  four  to 
five  times  that  of  the  shrouded  blades. 

As  water  passes  through  the  impeller  at  relatively  high  veloci- 
ties, any  irregularities  on  the  surface  will  be  highly  wasteful  of 
energy.  The  losses  on  the  outside  of  the  impeller  are  due,  in  the 
greater  part,  to  eddy  current?,  and  their  amount,  besides  depending 
upon  the  nature  of  the  surface,  increases  as  the  square  of  the 
velocity  at  which  the  impeller  travels.  To  generate  a  given  pres- 
sure or  head,  the  periphery  of  the  impeller  must  run  at  a  certain 
definite  velocity.  Then  a  square  inch  of  the  outside  surface  of  the 
impeller  will  meet  a  certain  resistance  as  it  revolves,  which  multi- 
plied by  the  impeller  velocity  will  give  us  the  rate  at  which  energy 
is  being  wasted.  Therefore,  of  two  pumps  generating  a  given 
head,  the  larger  diameter  impeller  will  have  a  greater  number  of 
square  inches  of  surface  moving  at  any  given  velocity  and  will 
therefore  waste  more  energy.  The  surface  of  a  circle  varies  as 
the  square  of  tlie  radius  so  that  the  external  impeller  friction  for  a 
given  head  varies  as  the  square  of  the  radius  of  the  impeller.  It 
is  at  once  clear  that  the  smaller  we  can  make  our  impeller  for  a 
given  duty  the  more  efficient  will  be  our  pump.  Hence  all  design- 
ers of  modern  pumps  make  their  impellers  as  smalt  as  is  possible 
and  yet  do  the  work  required  of  them. 

A  short  explanation  of  an  item  mentioned  in  the  early  part  of 
the  paper.  In  practically  all  cases  of  discs  or  wheels  rotating  in 
water,  the  resistance  to  motion  is  smaller  the  less  the  clearance 
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between  the  moving  part  and  the  sides  of  the  vessel  in  which  it 
is  contained.  Therefore  all  side  and  end  clearances  of  the  im- 
peller should  be  cut  down  to  a  minimum ;  also  the  casing  and 
impeller  should  have  machined  and  polished  surfaces.  From  ex- 
periments made  on  several  twelve  inch  impellers  it  was  found  that 
a  rough  east  iron  impeller  revolving  in  a  rough  cast  iron  casing 
absorbed  2.9  horse-power  at  2000  r.p.m.  with  a  side  clearance  of 
f^-inch,  while  the  same  impeller  in  the  same  casing,  but  painted, 
absorbed  only  2.0  horse-power.  As  stated,  the  efficiency  of  the 
open  bladed  impeller  is  very  small  compared  to  the  shrouded 
impeller,  and  very  large  clearances  will  decrease  this  efficiency 
still  farther.  As  an  example:  tlie  side  clearance  of  a  four  bladed 
open  impeller  (rough)  was  increased  from  J4  to  J^-inch.  In  the 
first  case  the  resistance  was  3.6  times  that  of  a  polished  im- 
pe]ler»  while  in  the  second  case  it  was  4.7.  The  above  illustrates 
clearly  the  necessity  of  perfect  castings,  free  from  all  blow  holes 
and  other  imperfections ;  also  the  importance  of  small  clearances 
and  smooth  and  highly  pohshed  impellers  and  casings. 

As  will  be  seen  later  on,  the  use  of  shrouded  impellers  gives 
us  a  means  of  taking  up  the  end  thrust  experienced  in  high  lift 
pumps. 

End  Thrust. 

Due  to  the  side  pressure  on  the  impeller  caused  by  the  entering 
water  striking  it  under  pressure,  there  results  an  end  thrust  on  the 
shaft  of  the  pump  which  is  not  balanced  by  the  water  leaving  the 
impeller  at  the  periphery.  In  the  single  stage  pump  the  thrust  is 
very  small  and  is  taken  up  either  by  the  use  of  a  small  thrust 
bearing  on  the  end  of  the  shaft  or  by  the  use  of  a  twin  volute  cas- 
ing. This  design  of  casing  permits  the  water  being  taken  in  at 
both  sides  of  the  impeller,  thereby  making  the  thrust  on  one  side 
equal  to  the  thrust  on  the  other  side.  The  twin  volute  is  shown 
in  Fig.  8. 

The  thrust  bearing  needs  no  explanation. 

The  end  thrust  in  the  series  pump  is  taken  up  in  four  different 
ways:  (a)  by  means  of  a  thrust  bearing;  (b)  by  placing  the 
impellers  back  to  back,  Fig.  9;  this  method  requires  the  water  to 
follow  a  most  tortuous  path  from  one  stage  to  another  and  con- 
sequently is  used  in  two  tage  pimips  only;  (c)  by  cutting  a  small 
hole  in  the  impeller  near  the  boss  allowing  the  water  to  get  on  the 
back  side  of  the  impeller  thereby  equalizing  the  pressure,  this  can  be 
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seen  in  Fig.  lo  at  A  which  shows  the  hole ;  (d)  by  placing  a  small 
balance  disc  on  the  last  stage,  this  is  much  on  the  same  order  of 
the  dummy  piston  used  on  steam  turbines  to  take  up  the  steam 
thrust,  the  area  of  the  disc  is  so  designed  that  the  proper  balancing 
prcsure  will  be  exerted  on  the  shaft.  All  series  pumps  are  usually 
fitted  with  a  small  tlirust  block  to  prevent  creeping  of  the  shaft 
and  to  insure  proper  alignment  betw^ecn  the  fixed  and  the  moving 
parts  of  the  pump. 
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Shaft  Packing  and  Lubrication. 
At  each  end  of  the  shaft  where  it  passes  through  the  casing 
there  is  placed  the  ordinary  type  of  stuffing  box,  the  rubbing  sur- 
face being  lubricated  by  the  water  trickling  through  from  the  pump 
casing.  The  bearings  of  the  jnunp  are  of  the  self  oiling  type  or 
forced  lubrication.  The  bearing  of  the  division  plates  between  the 
stages  is  of  white  metal,  being  a  white  metal  collar  around  the 
shaft  lubricated  by  water. 


The  Series  or  High  Pressure  Pump. 

We  now  come  to  the  high  pressure  or  high  lift  pump,  such  as 

is  used  for  fire  pumps,  boiler  feed  pumps,  nn'ne  drainage  pumps, 

and  numerous  other  high  lift  duties.   This  pump  consists  of  from 

two  lo  12  separate  impcliers,  depending  upon  the  lift,  all  inclosed 
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in  one  large  casing  but  each  impeller  separated  from  the  next  by  a 
division  plate.  The  impellers  and  passages  are  so  arranged  that  the 
water  passes  successively  through  tliem  before  it  enters  the  dis- 
charge outlet.  Briefly  the  action  is  as  follows :  water  enters  through 
the  suction  opening  and  enters  the  eyes  or  inlets  of  the  first  impeller 
where  it  comes  in  contact  with  the  impeller  blades.  The  blades  im- 
part velocity  to  the  water,  and  the  latter  passing  through  the  impel- 
ler outlets  meets  the  diffusion  vanes  which  vanes  change  the  velocity 
into  pressure.  Tlie  water  then  passes  into  a  small  volute  chamber 
of  the  stage,  thence  through  the  stage  discharge  outlet  into  the 
eyes  of  the  impeller  of  the  next  stage.  The  water  which  now  has  a 
pressure  due  to  the  first  impeller,  is  again  acted  upon  as  in  the 
operation  of  the  first  impeller,  and  when  it  leaves  the  second  set  of 
diffusion  vanes  its  pressure  has  been  correspondingly  increased. 
The  water  continues  through  the  successive  stages,  acted  upon  in 
each  one  as  above,  until  it  passes  out  the  final  discharge  outlet  to  the 
delivery  pipe.  Regarding  the  pressure  of  the  water  at  final  dis- 
charge, it  will  be  as  many  times  as  great  as  the  pressure  at  the  end 
of  the  first  stage  as  there  are  impellers  in  the  pump.  An  efficient 
seven  stage  pump  will  give  a  lift  of  2200  feet,  being  about  960 
pounds  per  square  inch,  or  the  pressure  given  by  one  stage  is  137 
pounds  per  square  inch.  However,  in  modern  practice,  a  pressure 
of  from  90  to  no  pounds  per  square  inch  per  stage  is  rarely 
exceeded  and  seldom  readied. 

The  usual  form  of  boiler  feed  pump  consists  of  from  five  to 
six  stages  with  a  split  casing,  the  pump  shaft  being  connected  to 
the  motor  shaft  through  a  flexible  coupling.  The  split  casing 
allows  the  pump  rotor  to  be  taken  out  as  a  whole  for  cleaning 
or  overhauling.  This  type  is  much  simpler  than  the  built  up  type 
in  which  the  stages  and  their  chambers  are  added  on  longitudinally^ 
and  the  whole  held  together  by  through  stay  rods.  Tlie  main  joint 
against  heavy  pressure,  in  the  split  type,  is  a  plain  one,  the  two 
halves  of  the  casing  being  held  together  by  numerous  heavy  bolts 
equally  spaced,  and  as  the  casing  flanges  are  carefully  machined 
the  joint  is  a  rigid  one  and  easily  kept  tight.  Fig.  10  shows  the 
first  two  stages  in  part  of  a  high  pressure  scrits  pump. 

The  curve  in  Fig.  11  shows  the  performance  of  one  of  these 
pumps  driven  at  constant  speed  with  varying  quantity,  the  con- 
ditions under  which  a  boiler  feed  pump  on  board  ship  would  be 
working.    The  efficiency  of  this  pump  varies  between  50  and  80 
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per  cent,  according  to  the  design,  a  fair  average  would  be  70  per 
cent ;  taking  the  efficiency  of  a  motor  driving  the  pump  at  a  con- 
stant speed  as  90  per  cent,  the  combined  efficiency  will  be  63  per 
cent,  the  70  per  cent  being  the  manometer  efficiency  of  the  pump, 
I.  e.,  the  ratio  of  the  actual  head  delivered  to  the  theoretical  head. 
Under  these  conditions  you  will  notice  from  the  curve  that  while 
the  quantity  is  varying  from  60  per  cent  to  120  per  cent  of  normal 
and  the  head  about  15  per  cent,  the  efficiency  of  the  pump  drops 
but  6  or  7  per  cent  below  its  normal  value.  The  figure  63  per  cent 
is  the  efficiency  of  the  pump  at  normal  rated  capacity. 
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The  efficiency  curve  coincides  nearly  with  the  head  curve,  the 
efficiency  falling  oflf  as  the  head  is  decreased,  hut  the  head  in  a 
boiler  feed  is  not  likely  to  be  changed  much  for  the  reason  that  the 
steam  pressure  in  the  boiler  is  practically  a  constant.  There  might 
be  a  slight  increase  in  head  due  to  the  closing  down  of  the  check 
valves,  but  the  efficiency  in  this  case  varies  but  little  up  to  the 
rated  capacity.  If  it  should  so  happen,  which  is  not  likely  to  be 
the  case,  that  all  checks  should  be  closed  at  the  same  time  thereby 
increasing  the  head  until  the  impeller  churned  water,  the  efficiency 
of  the  pump  would  reduce  to  zero,  but  the  power  required  to  drive 
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the  pump  would  be  only  about  40  per  cent  of  the  jv^wer  required 
at  normal  capacity. 

As  before  stated  tlie  condition  that  would  be  met  with  aboard 
ship  would  be  that  of  varying  quantity.  Consulting  the  curve 
again  we  see  that  the  efficiency  varies  but  little  even  down  to  20 
per  cent  of  normal  quantity  delivered,  and  as  the  quantity  delivered 
increases  up  to  normal  the  efficiency  increases. 

There  is  a  small  increase  in  power  required  when  the  head 
against  which  the  pump  is  working  is  decreased.  This  increase 
is  due,  to  a  great  extent,  to  the  drop  in  efficiency  caused  by  the 
increased  friction  set  up  by  the  larger  volume  of  water  which 
flows  through  the  pump  when  the  head  is  decreased.  The  extent 
of  the  overload  in  this  case  is  limited  to  25  per  cent,  which  could 
be  easily  met  in  the  design  of  the  machine  driving  the  pump.  It 
is  not  necessary  to  say  that  all  pumps  for  boiler  feed  duty  would  be 
designed  with  a  margin  of  safety  such  that  the  maximum  head 
likely  to  be  met  would  not  exceed  the  normal  rated  capacity  of 
the  pump. 

The  characteristics  of  the  centrifugal  pump  have  an  important 
bearing  on  its  operation  under  different  working  conditions,  and  it 
may  be  of  interest  to  consider  the  difference  between  them  and 
those  of  the  reciprocating  pump.  With  the  centrifugal  pump  the 
pressure  head  varies  as  the  square  of  the  speed,  and  the  quantity 
of  water  discharged  is  directly  proportional  to  the  speed;  in  the 
case  of  the  reciprocating  pump  the  quantity  dischargeil  is  also 
proportional  to  the  speed  but  the  pressure  head  will  remain  prac- 
tically constant  at  all  speeds.  From  this  we  see  that  the  charac- 
teristic of  the  centrifugal  pump  gives  it  an  advantage  over  the 
reciprocating  type,  i.  e.,  it  is  impossible  to  subject  the  pump  an<l 
discharge  pipe  line  to  a  higher  pressure  than  that  corresponding 
to  the  operating  speed.  For  this  reason  it  is  possible  to  run  the 
centrifugal  pump  at  its  normal  rated  speed  with  the  discharge 
valve  closed.  It  is  a  well  known  fact  that  when  a  centrifugal 
pump  is  running  at  constant  speed  and  the  head  is  gradually  in- 
creased, a  point  is  reached  at  which  the  pump  ceases  to  deliver 
any  water,  because  the  head  at  this  point  will  exactly  balance  the 
pressure  delivered  by  the  pump,  and  the  impeller  will  simply  chum 
the  water  in  the  casing.  This  would  be  the  condition  when  the 
pump  was  running  at  normal  speed  with  the  discharge  valve 
closed.    This  point  can  be  made  clearer  by  imagining  a  pump  to 
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be  discharging  into  a  vertical  standpipe  of  infinite  length.  As  the 
punip  is  started  and  brought  up  to  normal  speed  the  water  grad- 
ually rises  in  the  pipe  until  it  reaches  the  maximum  head  or  height 
against  which  the  pump  is  designed  to  deliver.  The  water  now 
comes  to  a  standstill  and  the  Impeller  churns  the  water,  but  the 
energy  generated  by  this  churning  will  he  sufficient  to  hold  the 
water  at  the  level  at  which  it  stopped.  If  the  pipe  could  now  be 
shortened  below  this  level  the  flow  of  water  through  the  pump 
would  again  start.  So  in  the  case  of  the  closed  discharge  valve, 
if  the  valve  is  opened  the  head  is  lowered  and  the  flow  again  set 
up.  The  surplus  pressure  generated  in  the  pump  always  holds 
the  water  against  the  face  of  the  closed  valve  at  a  pressure  equal 
to  the  maximum  head  of  the  pump,  if  the  pump  be  running  at  nor- 
mal, or  if  not.  at  a  pressure  corresponding  to  the  speed  at  which 
the  impeller  is  turning. 

It  is  a  fact  that  while  closing  the  discharge  valve  of  a  recipro- 
cating pump  will  result  in  the  pump  being  heavily  overloaded,  this 
operation  has  quite  the  opposite  eflFect  in  the  case  of  the  centri- 
fugal pump,  in  which  case  the  load  is  increased  by  the  opening  of 
the  discharge  valve.  This  increase  is  due  to  the  fact  that  when  the 
pressure  in  the  delivery  is  reduced  by  increasing  the  opening  of 
the  delivery  valve  the  surplus  pressure  produced  by  the  pump  is 
converted  into  velocity  thereby  causing  an  increase  in  the  quantity 
of  water  discharged.  An  overload  on  a  centrifugal  pump  will 
result  if  the  speed  is  increased  above  that  required  to  generate 
the  normal  discharge  pressure. 

The  requisite  characteristics  of  a  good  boiler  feed  turbine  pump 
are  as  follows:  the  horsepower  required  should  reach  a  maximum 
at  about  the  amount  discharged  corresponding  to  the  maximum 
efficiency,  which  quantity  would  be  tliat  for  which  the  pump  is 
designed.  After  tliis  point  is  passed  the  power  taken  becomes  less 
as  the  flow  increases,  so  that  should  the  head  on  the  pump  be  sud- 
denly diminished,  as  through  the  breakage  of  the  discharge  line,  or 
the  sudden  opening  of  a  large  number  of  checks  at  the  same  time, 
the  horsepower  consumed  will  actually  decrease,  thus  rendering 
an  overload  in  such  a  case  impossible.  This  fact  makes  possible 
the  use  of  smaller  motors  or  turbines  and  permits  the  use  of  a 
motor  or  turbine  which  has  the  maxin:um  efficiency  at  tlie  output 
of  the  pump  under  normal  working  conditions. 
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As  an  example  of  an  improperly  designed  pump:  say  at  no 
delivery  the  pump  generated  a  Iiead  of  200  pounds  (delivery  valve 
closed).  When  the  valve  is  opened  the  head  immediately  rises 
until  the  pump  is  delivering  350  gallons  per  minute  (normal), 
when  the  head  is  found  to  be  260  pounds.  As  the  amount  deliv- 
ered increases  the  head  falls.  Tlie  greatest  efficiency  of  the  pump 
is  obtained  at  450  gallons  per  minute  say ;  the  head  generated  at 
this  point  would  be  about  235  pounds,  which  should  therefore  be 
the  working  head  of  the  pump  instead  of  260  pounds  wliich  it 
generates  at  a  normal  discharge.  The  head  at  no  delivery  being 
200  pounds  the  pump  would  not,  when  working  against  a  static 
head  as  in  a  standpipe,  begin  to  deliver  until  the  speed  has  been 
considerably  increased  or  a  bvpass  opened.  The  power  consumed 
by  this  pump  would  steadily  increase  from  the  point  of  no  dclivciry 
up  to  the  maximum  quantity  discharged.  This  means  that  if  the 
discliarge  of  the  pump  be  siiddenly  opened,  as  when  beginning  to 
pump  into  an  empty  boiler,  or  when  all  the  checks  on  the  feed 
line  are  suddenly  opened,  the  amount  of  power  consumed  would 
be  excessive  thereby  causing  a  heavy  overload ;  and  the  install- 
ation of  a  very  large  motor,  in  comparison  with  the  power  re- 
quired, would  be  necessary. 

A  boiler  feed  pump  should  be  capable  of  giving  a  steady,  unin- 
terrupted ser\'ice  with  only  very  little  attention.  The  simple 
reciprocating  pump  has  fulfilled  the  above  condition  to  a  certain 
extent  in  spite  of  its  very  large  steam  consumption,  its  tendency 
to  produce  shock  and  vibration,  its  inadaptability  for  close  regu- 
lation, and  its  numerous  valves  to  care  for. 

The  rotary  feed  pump  is  free  from  these  defects  and  possesses 
several  advantages  besides:  the  supply  of  water  can  be  regulated 
at  the  boiler  independently  of  the  pump;  there  is  no  danger  of 
the  breakage  of  the  pump  through  loss  of  suction  due  to  hot  water ; 
the  pump  contains  no  valves  and  has  only  two  packings  to  be  kept 
tight  against  water ;  there  are  no  pistons,  cylinder  heads  or  pack- 
ing rings  to  break  on  account  of  loss  of  suction  and  consequent 
racing  and  pounding. 

Simplicity  of  construction  and  accessibility  for  inspection  arc 
essential  for  any  pump  that  is  to  be  installed  for  boiler  feed  pur- 
poses. The  general  type  of  the  modern  rotary  pump  casing  is  the 
split  form  as  described  in  an  early  part  of  this  paper.  In  this 
form  the  entire  working  parts  of  the  pump  are  exposed  on  the 
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breaking'  of  a  single  joint,  and  after  removing-  the  shaft  bearing 
caps  the  entire  impeller  may  be  lifted  out.  Compare  this  with  the 
case  of  the  reciprocating  pump  with  its  numerous  working  parts 
and  valves  to  be  kept  in  order,  both  steam  and  water  ends ;  also 
the  number  of  joints  to  be  broken  in  the  case  of  the  overhaul  of 
the  pump. 

From  an  approximate  computation,  at  maximum  efficiency,  of 
a  well  designed  reciprocating  pump  and  a  turbine  pump  with  in- 
duction motor,  both  pumps  of  the  same  capacity,  the  steam  con- 
sumed per  i.h.p.  hour  by  the  former  was  about  90  pounds,  while 
in  the  case  of  the  latter  the  consumption  was  only  about  36  pounds, 
from  half  normal  capacity  up  to  full.  This  comparison  shows  a 
consumpfion  of  less  than  half  the  steam  for  the  turbine  pump.  At 
lower  loads  than  half  the  difference  in  favor  of  the  turbine  pump 
is  not  so  marked  yet  it  is  still  considerable. 

Some  Additional  Advantages  and  Summary. 

There  are  no  sliding  parts  or  wearing  parts  except  the  bearings 
of  the  shaft,  thereby  entailing  practically  no  cost  of  upkeep. 

There  are  no  valves  to  keep  tight  as  in  the  reciprocating  pump. 

Its  freedom  from  breakdown  due  to  its  substantial  and  simple 
construction. 

The  water  would  be  delivered  to  the  boilers,  or  to  the  discharge 
pipe,  in  a  steady  stream  without  pulsation  or  shock,  consequently 
there  is  no  necessity  for  the  air  vessels  now  required  for  pumps  of 
the  reciprocating  type.  The  above  fact  would  be  bound  to  relieve 
the  whole  system  of  piping  with  its  joints  of  all  such  strains  such 
as  are  now  encountered  with  reciprocating  motion  pumps. 

Should  the  boiler  check  valves  be  closed  with  the  feed  pumps 
running  the  pressure  in  the  feed  line  would  simply  be  raised  to 
its  designed  maximum  pressure,  which  is  a  small  percentage  alx)ve 
the  boiler  steam  pressure.  The  feed  lines  would  not  have  to  be 
designed  to  withstand  heavy  pressures  that  might  be  brought  on 
them,  as  is  now  the  case  with  the  reciprocating  pump,  but  they 
could  be  designed  for  one  set  pressure  and  we  would  know  that 
tliis  pressure  could  never  be  exceeded  for  the  reason  that  the  pump 
would  be  incapable  of  delivering  any  pressure  in  excess  under  any 
conditions.  With  the  reciprocating  type  of  pump,  it  is  well  known 
that  the  strain  on  both  pump  and  piping  working  uniler  overload  is 
likely  to  result  in  injury  to  one  or  both  before  the  pump  could  be 
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stopped,  My  for  instance  all  the  checks  were  suddenly  closed  with 
the  pump  running  at  full  speed.  Automatic  devices  to  eliminate 
such  an  overload  on  the  feed  system  have  not  proved  altogether 
satisfactory. 

There  are  no  losses  due  to  the  starting  and  stopping  of  a  piston, 
no  loss  of  head  due  to  water  passing  through  the  valve  passages, 
no  friction  of  stuffing  boxes  on  a  pump  rod,  no  excessive  leakage 
past  a  plunger  or  piston  under  heavy  loads. 

A  large  amount  of  worry  and  care  removed  from  the  senior 
engineer's  shoulders  on  full  power  runs  regarding  the  working  of  ^ 
the  feed  pumps.  On  the  beginning  of  the  run  all  pumps  would  be  H 
started,  and  it  would  reduce  to  the  simple  question  of  the  water 
lender  manipulating  his  checks,  no  rings  for  more  feed,  no  break- 
ing down  of  the  pumps  due  to  excessive  piston  speeds  required  on 
all  full  power  nms.  The  engine  room  force  could  hold  no  griev- 
ances against  the  deck  force  for  shutting  all  the  deck  plugs  without 
notifying  the  engine  room  that  the  services  of  the  deck  pump  were 
no  longer  needed. 

The  price,  weight,  space  occupied,  reliabiUty,  are  at  present 
equal  to  the  reciprocating  pump,  and  further  improvements  now  in 
progress  will  cause  most  of  the  above  to  be  greatly  in  favor  of  the 
turbine  or  motor  combination  of  the  centrifugal  pump. 

When  the  simplicity  of  constatction  and  the  small  cost  of  the  cen- 
trifugal pump  is  taken  into  consideration,  it  seems  rather  remark- 
able that  the  use  of  it  has  been  so  limited.  This  is  probably  due  to 
tJie  impression  which  has  held  until  recent  years,  that  this  pump  was 
useless  for  other  than  low  heads.  Now  that  its  satisfactory  work- 
ing at  high  heads  has  been  demonstrated,  there  is  every  reason  to 
suppose  that  it  will  soom  come  into  use  to  perform  the  duties 
formerly  allotted  to  the  reciprocating  type.  The  boiler  feed  tur- 
bine pump  is  being  rapidly  adopted  by  the  large  land  power  sta- 
tions, and  its  operation  has  been  found  most  satisfactory.  Many 
water  works  are  adopting  it  for  feeding  their  pressure  mains  for 
the  city  supply  as  well  as  for  supplying  the  pressure  fire  mains. 
Also  tiie  latest  automobile  fire  engines  have  adopted  the  turbine 
pump  using  the  gas  engine  as  the  motive  power  for  driving  it. 
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THE  ITALIAN-TURKLSH  WAR. 
(continued.) 

By  Commodore  W.  H.  Beeiiler,  U.  S,  Navy  (Retired). 

(Compiled  and  translated  from  the  Marine  Rundschau,  and  other  sources.) 


Events  in  the  Red  Se.\  and  Vicinity  of  Suez  Canal. 

For  the  protection  of  the  Italian  colony  of  Erythrea,  the  Are^ 
tusa,  Volturna  and  Staifcta  were  cruising  in  the  Red  sea  and,  on 
October  2,  191 1,  engaged  the  Turkish  destroyer  Prik-i-Schcwkct 
which  tied  into  the  harbor  of  Hodeida,  the  ItaHans  then  engaging 
the  ships  and  forts  and  withdrawing  after  sinking  a  custom  house 
motor  boat.  Tlie  Italian  garrison  in  Erythrea  was  reinforced  from 
the  3700  Italian  regulars  to  10,000  men  by  recruiting  natives. 
The  cruiser  Puglia  landed  5  and  6-inch  guns  that  were  mounted 
on  the  works  at  Massowah. 

September  30  the  Turkish  armored  coast  defence  ship  Muin-i- 
Zafer  that  had  been  stationed  at  Beirut  arrived  at  Fort  Said  and 
the  Turkisli  transport  Kaiscri  with  700  Turkish  troops  came  from 
Hodeida.  Several  days  later  a  Russian  transpnrt  also  arrived  from 
Hodeida  with  800  Turkish  troops.  As  the  Turkish  vessels  did  not 
leave  within  24  hours  the  Italian  and  Hritisli  consuls  protested 
and  the  Turkish  troops  were  landed  and  taken  to  the  hospital 
because  of  the  prevalence  of  cholera.  The  troops  were  subse- 
quently sent  via  Kaleat  and  El  Arich  under  Egyptian  escort  to 
Palestine. 

The  Muin-i-Zafer  and  an  old  Turkish  gunboat  that  had  arrived 
at  Port  Said  were  disarmed,  their  guns  and  ammunition  being 
landed  at  Port  Said. 

The  Cruiser  War. 

As  soon  as  war  was  declared  both  belligerents  proceeded  to 
^eize  unarmed  vessels  of  the  enemy.  The  Italians  began  by  seiz- 
ing two  steamers  carrying  small  detachments  of  Turkish  troops 
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off  the  Albanian  coast,  and  the  Turks  seized  an  Italian  steamer 
the  Dardanelles  loaded  with  grain  and  lumber.  Subsequently, 
large  vessels  were  not  seized,  and  prizes  were  limited  to  smaller 
craft,  fishing  boats,  sailing  yachts,  motorboats,  etc.,  details  of 
which  were  not  published.  In  the  Bay  of  Smyrna  sixty-five  small 
Italian  vessels  were  seized  before  October  13. 

The  Hague  Convention  and  London  Conference  on  International 
Law  were  proclaimed  by  both  belligerents  to  be  respected,  though 
neither  had  ratified  the  Hague  Convention  which  had  been  signed 
by  their  representatives.  The  Turks  were  not  even  represented 
at  the  London  Conference. 

The  Italian  government  proclaimed  that  contraband  of  vrar 
included  guns  and  weapons  of  all  description,  ammunition  and  all 
material  that  may  be  used  in  war  or  be  directly  serviceable  for  the 
land  and  naval  forces.  The  Turkish  government  issued  a  similar 
proclamation.  To  avoid  conflict  with  Russia  the  Turkish  govern- 
ment agreed  to  permit  neutral  vessels  to  pass  through  the  Dar- 
danelles frcmi  Black  Sea  ports,  provided  they  did  not  take 
contraband  of  war  and  even  permitted  neutral  ships  to  pass  bound 
for  Italian  ports  in  case  their  cargoes  were  not  consigned  to  the 
Italian  government  or  to  be  of  service  for  the  military  or  naval 
forces  of  Italy. 

Prize  courts  were  established  by  both  belligerents  during 
October. 

The  Occupation  of  Benghasi. 

The  official  report  of  Lieutenant-General  Briccola  gives  the  fol- 
lowing details  of  the  operations  at  Benghasi : 

On  October  18  a  fleet  of  eight  transports  convoyed  by  the 
Vittorrio  Em^iucle,  Regina  Elefia,  Roma,  NapoU,  Picmonte, 
Liguria  and  Etruria  with  five  destroyers  and  seven  high-sea  tor- 
pedo boats  arrived  off  Benghasi  with  the  staff  and  half  of  the 
Second  Infantry  Division.  Admiral  Aubry's  demand  for  the  sur- 
render of  the  city  was  refused  by  Chakir  Bey,  who  had  a  force  of 
400  regulars  and  ^500  irregular  troops  with  two  rapid  fire  batteries. 

The  Italians  opened  fire  the  next  morning  at  a  range  of  1000 
meters  on  the  entrenchments  at  Berca  to  the  southward,  and  on  the 
lighthouse  and  magazine  to  the  northward.  At  the  same  time, 
8  a.  m.,  the  squadron  landing  force  of  800  men  and  4  gims  dis- 
embarked, followed  by  the  troops  disembarking  by  means  of  the 
ships'  boats,  13  pontoon  floats  and  lighters  from  Tripoli. 
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The  first  sailor  company  landed  at  8.50  on  the  Guiliana  beach 
2000  yards  south  of  the  city.  One  detachment  went  along  the 
beach  and  occupied  the  Christian  cemetery  on  a  sand  dune  10 
meters  high.  Pioneers  followed  the  first  landing  party  and  facili- 
tated landing  by  five  pontoon  landing  stages.  Major-General 
Ameglio  landed  and  took  command.    The  Turkish  troops  stationed 


Map  of  Benghasi. 

north  of  the  city,  to  oppose  landing  there,  rapidly  reinforced  those 
at  Berca  and  vigorously  attacked  the  center  and  right  flank  of  the 
Italians.  The  ships  bombarded  the  Turkish  jwsition,  but  the  sailors 
in  the  cemetery  were  exposed  to  a  heavy  fire  and  also  in  danger 
of  the  shells  from  the  fleet,  so  that  tliey  were  obliged  to  tempo- 
rarily abandon  the  cemetery.  The  torpedo  boat  Orsa  with  several 
armed  ships'  boats  proceeded  to  the  custom  house  wharf  to  see  if 
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the  Turkish  troops  had  evacuated  the  cit>\  but  they  were  met  with 
such  a  heavy  fire  from  the  troops  concealed  there  that  they  with- 
drew. The  fleet  then  directed  a  heavy  fire  on  the  custom  house, 
which  wfis  completely  demolished.  I 

At  n.30  General  Ameglio  occupied  the  sand  dunes  back  of 
Duscaiba  Point  with  the  sailors  and  two  companies  of  infantrj* 

The  landing  of  the  fourth  and  sixty-third  infantry  reginicnls 
was  delayed  by  the  hca\'A*  seas  until  3  p.  m.  At  3.30  these  troops 
proceeded  to  attack  the  Berca  barracks,  supported  by  fire  from  the 
ships.  General  Ilriccola  landed  and  took  command,  the  troop* 
fighting  until  sunset  against  the  Turks  intrenched  at  the  barracks 
The  little  town  of  Sidi  Daub  was  obstinately  defended,  and  1 
house  to  house  resistance  was  encountered  in  the  streets  of  the  vil-  , 
lage.  I 

The  Turks  were  obliged  to  retreat  to  the  city  towards  evening" 
wlule  the  Italians,  for  lack  of  anununition.  remained  intrenched  at 
Berca.    During  the  night  the  Italians  landed  more  of  the  troops  so 
that  their  total  force  ashore  amounted  to  6000  men.  M 

At  the  urgent  request  of  General  Briccola  the  ships  opened  fire  " 
on  the  southern  portion  of  the  city  of  Benghasi,  the  Euro{)can 
quarter,  using  searchlights.    The  bombardment  lasted  20  minutes 
and  drove  the  Turkish  troops  out  of  the  city  ;  but  it  also  Scstroyed 
many  buildings,  including  the  British  and  Italian  consulates,  andj 
killed  many  citizens,  including  12  Europeans,  mostly  British  sub-j 
jects.    Admiral  Aubr>'  bombarded  the  city  only  after  repeated  ani 
urgent  appeals  from  General  Briccola,  as  he  had  declared  bcf< 
beginning  hostilities  that  the  fleet  would  not  bombard  the  city. 

October  29  the  Turks  evacuated  ihe  city,  which  was  at  once] 
occupied  by  the  Italians.  The  Turks  withdrew  to  the  elevated, 
plateau  cast  of  the  city  and  established  headquarters  at  Bu  Marian^ 
alx3ut  20  miles  from  the  coast. 

TJic  sailor  landing  piirtics  rc-eiitbarked  but  left  their  guns  ashorci 
to  reinforce  the  field  artillery.  The  Italians  reported  a  loss  of  361 
killed  and  88  wotmdcd.  and  estimated  the  Turkish  loss  at  200] 
killed  and  wounded. 

A  few  days  later  the  fourth  infantry  brigade  at  Benghasi  wad 
reinforced  by  the  68th  regiment  of  the  second  brigade.     ITic 
.Arabs  along  the  coast  of  Benghasi  joined  the  Italians  while 
Ar:ihs  frtiM  the  interior  rrinffTccd  the  Turkish  troops. 
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Enver  Bey,  formerly  military-  attache  at  Berlin,  commanded  the 
Turkish  forces.  Frequent  skirmishes  followed  but  without  decisive 
results.    The  Turks  were  usually  repulsed  by  the  shell  fire  from 

the  ships. 

The  Occupation  of  Derna. 

The  Pisa,  Amaifi,  San  Marco,  Napoli,  Agordat  and  Coaiit,  with 
three  destroyers  and  several  transports  with  troops,  arrived  off 
Derna,  October  15,  and  negotiations  for  the  surrender  of  the  town 
failed.  Tlie  Pisa  then  bombarded  the  town  for  45  minutes.  The 
fire  was  directed  against  the  barracks  and  a  small  fort  with  two 
light  guns.  The  fire  was  slow  at  rate  of  one  shot  per  minute.  As 
this  was  not  answered  a  boat  with  flag  of  truce  was  sent  in  but  was 
met  with  a  volley  of  rifle  fire.  The  four  armored  cruisers  then 
opened  fire  on  the  town  with  15  cm.  and  19  cm  guns  and  in  the 
course  of  30  minutes  completely  destroyed  it.  A  landing  party 
of  500  men  escorted  by  the  destroyers  attempted  to  land  at  2  p,  m-, 
but  owing  to  the  rough  sea  and  heavy  infantry  fire  from  the  Turks 
intrenched  on  the  beach  this  attempt  was  repulsed.  The  ships 
then  shelled  the  beach  until  4  p.  m.  The  next  day  a  strong  north- 
east wind  and  heavy  seas  prevented  any  attempt  to  land. 

October  18  the  Turks  evacuated  the  place  and  1500  men  of  the 
Alpine  chasseurs  with  pioneers  and  field  artillery  took  possession. 

After  this  there  were  daily  skirmishes  and  the  Turks  gave  the 
Italians  no  rest.  The  Arabs  from  the  interior  reinforced  the  Turks 
daily,  and  on  October  25  the  Italians  were  reinforced  by  the  226 
infantry  regiment. 

October  28  the  Turks  succeeded  in  capturing  several  guns  and 
ammunition  in  an  attack  upon  the  Italians,  but  the  fire  of  the  ships 
drove  them  back  and  the  Italians  were  not  dislodged. 


The  Occupation  of  Homs. 

October  16  the  Farese,  Arpia  and  four  transports  with  the 
eighth  Bcrsaglieri  regiment  having  six  field  guns  were  sent  from 
Tripoli  to  take  possession  of  Homs.  The  Turkish  commander 
refused  to  surrender  and  as  heavy  seas  and  bad  weather  prevented 
landing  during  the  first  three  days  the  Varese  and  Marco  Polo 
that  arrived  on  the  17th,  bombarded  tlie  castle  and  intrenchments 
on  its  flanks.  The  Italians  estimate  the  Turks  at  500  regular  and 
1000  irregular  troops.     The  weather  moderated  on  October  21 
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and  the  Italians  landed  after  overcoming  a  stubborn  resistance. 
Two  Italian  boats  capsized.  The  Turks  subsequently  frequently 
attacked  the  Italians  but  were,  as  usual,  repulsed  by  fire  from  the 
ships. 

The  Italian  Military  Position  at  Tripoli  in  October,  1911. 

The  first  corps  of  the  Italians  were  intrenched  around  the  city  ^ 
of  Tripoli  from  Fort  Gagaresch  2  kilometers  west  of  the  city  to  ^M 
Scharaschat  3  kilometers  east.     The  right  flank  extended  from 
Gagaresch  to  Bu  Meliana  and  was  held  by  the  63d  regiment.  ^J 
The  82d  and  80th  regiments  held  the  center  from  Bu  Meliana  to  H 
the  village  Henni,  they  occupied  the  cavalry  barracks  and   Fort 
Mesri.    The  i  ith  Bersaglieri  regiment  occupied  the  left  flank  from  ^m 
Henni  to  Scharaschat     Serving  as  reserves,  in  rear,  at  the  ex-  ^ 
treme  flanks,  the  naval  landing  brigades  from  the  training  ships 
squadron  and  a  part  of  the  4th  infantrj*  were  stationed. 

The  desert  afforded  unobstructed  view  of  the  approaches  on 
the  right  flank  so  that  the  Turks  were  there  exposed  to  the  gun 
fire  from  the  ships.  The  center  was  opposite  the  edge  of  the  oasis 
and  the  left  flank  faced  the  oasis  where  elevations,  trees,  garden 
walls  and  buildings  obstructed  the  view  of  the  country  beyond. 

It  was  diflicult  to  reconnoitre  this  country  and  the  Italians  used 
aeroplanes,  three  aeroplanes  at  Benghasi  and  six  at  TripoU.  The 
first  aeroplane  was  used  on  November  i.  from  which  hand  gren- 
ades were  thrown  upon  the  Turkish  camp  at  Ain  Zara. 

The  Italians  used  a  hand  grenade  invented  by  Lieutenant  Ci- 
pelli  of  llie  navy,  who  was  killed  by  an  explosion  of  one  of  these 
grenades.  These  Cipelli  grenades  are  made  at  Speria.  The>'  arc 
formed  of  a  steel  shell,  about  the  size  of  an  orange,  filled  wtih 
picrate  acid.  A  cap  is  inserted  just  before  the  grenade  is  to  be 
used.  It  is  exploded  by  a  steel  ball  that  is  withheld  in  position  by 
means  of  a  safety  pin  that  is  removed  immediately  before  the  hand 
grenade  is  thrown.  The  steel  ball  is  held  in  place  after  the  re- 
moval of  the  saftey  pin  by  pressure  of  the  hand.  In  case  the 
aviator  is  alone  in  his  flight  it  is  necessary  for  him  to  use  one  hand 
on  the  steering  gear  while  he  holds  the  grenade  between  his  knees 
to  remove  the  safety  pin  with  the  other  hand.  The  use  of  the 
aeroplanes  at  Tripoli  was  much  limited  by  the  winds  and  dust  from 
the  sandy  desert. 
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The  Italians  suffered  for  lack  of  water  as  the  available  wells 
were  not  sufficient  to  supply  them  with  water.  Naval  water- 
boats  were  in  constant  ser\'ice  transporting  water  from  Sicily  to 
Tripoli. 

Cholera  prevailed  and  the  Italian  army  suffered  a  loss  of  25  to 
30  men  daily  who  died  from  cholera.  The  mortality  among  the 
civilians  in  Tripoli  was  much  greater. 

The  Turkish  Position  Around  Tripoli. 

The  Turkish  garrison  of  2870  men  withdrew  to  Ain  Zara  about 
five  miles  south  of  Tripoli  with  their  main  body  at  Zanzur,  12 
miles  southwest  of  the  city.  Their  outposts  were  close  to  the 
Italian  lines.  By  strenuous  work  the  Turkish  commander,  Colonel 
Neschat  Bey,  organized  an  effective  force  which  he  recruited  from 
the  natives  by  volunteers  to  20,000  men  by  November  i,  and  which 
was  being  daily  reinforced.  These  volunteers  were  good  riflemen 
and  marksmen  but  undisciplined.  The  chief  bases  for  recruits 
were  at  Aziziah,  Kasr  Gharian,  and  Kasr  Veffren,  from  40  to  75 
miles  south  of  Tripoli. 

Engagements  at  Tripoli  During  November,  191  i. 

A  seiies  of  attacks  on  the  Italians  were  made  in  force  by  the 
Turks  with  6000  men  on  October  23-26,  chiefly  against  the  Italian 
center  and  left  flank.  These  attacks  ware  supported  by  a  revolt  of 
the  people  in  the  city  that  was  suppressed  with  great  loss  by  the 
nth  Bersaglicri  regiment.  The  SicUia  and  Sardegna  participated 
in  the  defence  of  positions  on  the  left  flank  by  shelling  the  Turks. 
The  Turks  were  finally  repulsed  but  they  gained  position  by  cap- 
turing Bu  Meliana,  Henni  and  Fort  Mesri  with  several  ticld  guns, 
machine  guns  and  other  war  material,  together  with  about  100 
prisoners. 

The  Italians  were  obliged  to  take  up  a  new  position  that  ex- 
tended from  the  right  flank  to  Fcschlum  and  Schara  Zaniet.  The 
Turks  took  possession  of  the  forts  around  the  city  and,  on  October 
31,  they  l)egan  to  bombard  the  city  from  Fort  Hamidje.  They 
were  soon  silenced  by  the  gun  fire  of  the  Carlo  Alberto  and  Lampo. 

In  the  battles  of  October  23  and  26  the  Italians  lost  382  killed 
and  158  wounded.     The  Italians  estimated  the  Turks  lost  1000. 

The  civilians  who  participated  in  the  revolt  were  arrested  and 
about  100  were  convicted  and  shot.    It  was  reported  that  a  much 
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larger  number  of  civilians  were  executed,  some  stating-  over  400, 
but  this  has  not  been  verified  and  was  denied  by  the  Italian  govern- 
ment. It  was  reported  tiiat  some  of  the  irregular  Arab  troops, 
who  had  expended  their  ammunition  and  surrendered,  were  shot. 
In  consequence  of  these  reports  the  Turkish  government  protested 
against  the  inhumanity  of  the  Italians  to  the  Hague  court.  The 
Italians  claim  that  the  native  population  were  only  treated  as 
absolutely  necessary  for  self  defence.  General  Caneva  then  sent 
3000  of  the  citizens  as  prisoners  of  war  to  Gaeta  and  the  Islands 
of  Ustica  and  Tremiti.  He  also  compulsorily  disarmed  all  the 
natives. 

The  Italians  were  reinforced  by  fresh  troops  froju  Italy  to  the 
number  of  30,000  men  by  November  7,  after  which  they  began  to 
retake  the  positions  fonrierly  occupied.  The  fifth  brigade  of 
infantry  that  had  just  arrived  recaptured  Fort  Hamidje  with 
difficulty.  The  training  ship  division  shelled  Fort  A-Sultanje,  and 
C-Fort  Gargarcsch.  Two  battalions  made  a  rcconnoissance  in 
force  towards  Ain  Zara  and  2^nsur. 

The  Turks  made  a  series  of  attacks  after  November  9.  but  were 
repulsed  by  shell  fire  from  the  ships  Li^uria,  Carlo  Alberto,  Parte- 
iiopc  and  Cigno.  The  hotly  contested  entrenchments  at  Bu  Meli- 
ana  were  recaptured  but  had  to  be  abandoned  again  because  the 
heavy  rains  had  flooded  the  neighborhood.  In  the  confusion  of  the 
flood  the  Turks  made  a  vigorous  attack  on  Noveml)cr  17  and 
captured  several  Italian  guns.  The  rainy  season  deferred  extensive 
invasion  into  the  interior. 

November  5,  1911,  the  King  of  Italy  proclaimed  the  annexation 
of  Tripoli  and  Cyrcnaica  as  under  the  complete  sovereignty  of  the 
Kingdom  of  Italy. 

Reinforcements  for  the  Italian  Troops. 

A  second  expedition  corps  was  formed  and  transported  in  de 
tachments   to  Tripoli  and   Cyrenaica  during  the  early  part  of 
November.    The  organizations  were  as  follows : 


THIRD  INFANTHY  DIVISION,   UEUT.-CENEUAL  DE   CHAUKAND. 

Sth  Bhsadi\  6lh  Brigade. 

i8lh  regiment  infantry.  52d  rcfiimenl  infantry. 

93d  regiment  infantry.  231I  regiment  infantry. 

1  regiment  field  artillery,  6  batteries. 
3  squadrons  ca^-alry. 
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FOURTH  l?(rANTRY  OrVlSIOM,  UEUT.-CENOtAL  COUVT  TROMBI. 

pk  Brigade.  Sth  Brigade. 

20th  regiment  infantry.  37th  regiment  infantrj'. 

79th  regiment  infantry.  50th  regiment  infantry. 

I  rcRtment  lield  artillery,  6  batteries. 
3  squadrons  cavalry. 

By  November  20,  191 1,  Italy  had  sent  the  following : 

^  16  regiments  of  infantry   48,000 

^^^  3  regiments   Bersagtieri    9.000 

^^M  3  hattalions   Grenadiers    3,0OO 

^^H  4  battalions  Alpine  Chasseurs   4XXX) 

^^m  4  regiments  combination  iicld  artillery 6.000 

^^K  3  battalions  pioneers 3,ooo 

^^B  2  battalions    engineers    1,000 

^^H  12  squadrons  cavalr)*  2,400 

^^H  3  squadrons   Carabineers 600 

^^^^^        6  detacliments  gcnsdarmes  service 1,000 

^^^^B  Train 7>ooo 

85,000 
Exclusive  of  a  detachment  of  special  troops. 

The  troops  sent  to  Italy  included  some  of  the  inen  on  reserve 
lists  and  were  not  exclusively  those  belonging  to  the  active  army. 

Additional  reserves  were  called  out  to  replace  these  men  to 
nutnbcr  about  90,000  additional  reserves. 

As  there  was  a  lack  of  officers  trained  as  aviators,  ten  civilian 
aviators  volunteered  with  a  corps  of  artificer  mechanics  and  60 
engineer  soldiers.  One  half  of  these  were  sent  to  Dema  and 
Tobnik  and  the  others  to  Tripoli. 

The  Activity  of  the  Italian  Han't. 

The  co-operation  of  the  navy,  after  the  landing  of  the  first 
expedition  corps,  was  to  accomplish  the  following  objects: 

1.  Support  of  the  land  forces  in  engagements  on  shore  was 
assigned  to  the  Sicilia,  Carlo  Alberto,  Sardegna  and  Marco  Polo 
off  Tripoli  and  Horns. 

2.  The  blockade  of  the  Tripolitan  coast  that  was  first  conducted 
by  the  cruisers  and  torpedo  vessels  was  assigned  after  November 
10  to  the  four  new  Italian  mail  steamers  that  formerly  plied  be- 
tween Xaples  and  Palermo  and  which  were  each  armed  with  six- 
inch  guns. 
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3.  The  Turkish  coasts  of  Albania,  Syria  and  the  Aegean  sea 
were  reconnoitered  by  a  division  of  four  destroyers  in  each  region. 

4.  Tho  passages  between  Crete  and  the  mainland  were  guarded 
by  several  ships  and  destroyers  of  the  Duke  of  Abruzzia's  com- 
mand. As  the  transports  conveying  troops  were  constantly  going 
to  and  from  Tripoli  and  Tialy  without  convoy  it  was  necessary  to 
guard  these  passages  strictly. 

Early  in  Xnvember  several  cruisers  and  torpedo  boats  bom- 
barded the  small  Tripolitan  coast  ports  at  Suara  and  Adjita  near 
the  Tunisian  frontier  in  order  to  destroy  the  contraband  stores 
that  had  been  collected  there  from  across  the  Tunisian  border. 

The  ships  of  the  first  two  squadrons  left  October  24  for  Augusta, 
Tarento  and  Naples  to  replenish  stores  and  fuel,  and  prepare  for 
a  new  series  of  operations  that  were  rumored  to  be  contemplated 
against  the  Turkish  forces  in  the  Aegean  sea. 

Tohruk  was  established  as  a  naval  base  and  some  of  the  fleet 
replenished  stores  and  fuel  there. 

The  Turkish  squadron  remained  ofT  Constantinople  and  rarely 
left  the  Dardanelles.  In  expectation  of  an  attack  by  the  Italian 
fleet,  the  Turkish  troops  on  all  the  islands  of  the  Aegean  sea  were 
reinforced,  especially  at  Lemnos,  Mythelene,  Chios  and  Rhodes. 
The  defences  at  the  Dardanelles  were  strengthened  and  50CO 
additional  troops  were  sent  there  to  reinforce  the  garrison.  These 
rumors  caused  a  large  emigration  of  the  inhabitants  from  the 
islands  of  the  Aegean  sea. 

The  defences  of  the  Dardanelles  that  consisted  of  three  forts 
at  the  western  entrance  with  20  heavy  gims  and  80  heavy  guns  in 
the  forts  at  the  narrow  strait  between  Chanak  and  Nagara  were 
strengthened  with  120  additional  guns  but  chiefly  of  smaller  cali- 
ber.   These  forts  were  garrisoned  by  7000  men  and  all  the  villages 
and  buildings  around  these  forts  that  might  obstnict  the  fire  of  the 
gims  were  razed.    The  old  mine  fields  forming  three  barriers  at 
Kum  Kale.  Chanak  and  Nagara  were  reinforced  by  two  additional 
mine  fields  with  Whitehead  mines  of  the  latest  construction  at 
Kephes.    The  old  mines  were  not  reliable,  they  had  been  neglected  fl 
and  in  that  channel  with  depths  ranging  from  8  to  20  fathoms  there 
is  a  strong  current  that  often  has  a  maximum  strength  of  five  miles 
per  hour.    Twelve  old  hulks  were  provided  and  made  ready  to  be  fl 
sunk  in  the  narrowest  part  of  the  strait,  that  is  at  Chanak.  where      - 
it  is  1300  meters  in  width.    The  entire  Turkish  fleet  was  also  pre- 
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pared  to  defend  the  passag^e  through  the  Dardanelles.  Admiral 
Fisher  stated  that  in  view  of  the  topography  and  conditions  in  the 
straits  of  Dardanelles  they  could  not  be  taken  or  forced  unless 
the  attacking  fleet  could  afford  to  sacrifice  twenty  obst>letc  battle- 
ships and  force  the  passage  with  the  rest  of  the  fleet*  which  should 
be  of  the  most  modern  type. 

At  Gallipolis  25,000  Turks  were  stationed  to  defend  any  attempt 
to  land  there. 

The  heavily  armed  forts  at  Cape  Karaburun  and  the  Nasiki 
peninsula  were  strengthened  and  several  batteries  of  rapid  fire 
guns  were  mounted  there  to  defend  the  approaches  to  Salonica,  a 
city  of  120,000  inhabitants.  The  entrance  to  the  bay,  two  miles 
wide,  was  mined.  The  channels  leading  into  Smyrna  were  de- 
fended by  two  forts  at  Sanjak  Kalcssi,  6  miles  from  Smyrna,  which 
is  a  city  of  300,000  inhabitants.  These  were  strengthened  and  a 
new  earthwork  fort  was  constructed  with  twelve  15  cm.  guns  with 
several  rapid  fire  batteries.  20,000  Turks  were  readv  to  prevent 
any  landing. 

At  Mythclenc  the  garrison  was  reinforced  by  2000  troops.  All 
the  other  important  islands  were  likewise  reinforced ;  Lemnos, 
Rhodes,  Samos  and  Chios  each  receiving  1500  additional  troops 
with  artiller>'. 

The  Turkish  government  issued  rifles  to  all  Mohammedans 
in  the  islands  of  Aegean  sea,  and  ordered  all  Italians  that  resided 
in  the  region  around  the  Dardanelles  to  leave,  and,  in  the  course 
of  November,  transported  many  to  other  parts  of  the  country. 

Any  attack  by  Italy  on  the  Turks  in  Europe  or  Asia  Minor 
would  involve  international  complications  as  all  powers  have  pos- 
sessions there,  and,  besides,  the  great  strength  of  the  highly  trained 
Turkish  anm  woidd  render  such  an  attempt  hopeless. 

The  Italian  government,  however,  notified  the  Austrian  and 
Russian  governments  of  intention  to  blockade  the  straits  of 
Dardanelles  on  November  20,  191 1.  The  Russian  government 
answered  in  a  note,  on  November  24.  that  the  neutrality  of  the 
Dardanelles  must  be  respected ;  and  based  this  claim  on  the  Pontus 
treaty  of  1871  which  was  further  strengthened  by  the  protocol  of 
the  Declaration  of  London  of  1909,  that  stipulated  that  the  ap- 
proaches to  neutral  ports  shall  not  be  blockaded.  The  Declara- 
tion of  London  was  not  ratified  by  the  powers.  Russia  also  pro- 
tested against  the  Turkish  contemplated  desigti  of  placing  barriers 
in  the  straits  of  Dardanelles. 


/'>'//  7  «K  h ALIAS 'TfJkKisu  War. 

f  Ht  *iov*'iii)t'-t  jty  Uitly  rrpIi/:/|  that  she  dkl  not  intend  to  blockade 
iIm     l;i(r/|;iiM'll<'>,,    l»iit.    ncvrrlhclcss,    the    Turks    continued    to 

'IIm-  Aiidfrian  and  Ull^Htan  amliassadors  endeavored  to  mediate 
Ui  mi  IMP  prarr,  to  wliirh  'liirk'-y  replied  that  she  had  no  objection 
III  iffhi  )iidin({  an  hnnorahlr  peafc,  but  the  loss  of  the  two  African 
|iMivhMrn  KHild  no!  hr  prnnilted  l)y  the  Yoiinf^  Turk  government 
wlthfiul  riidanKriini',  \Ur  rountry's  constitution. 

liAi  IAN  \  vv.M  <  Mm  KvrioNS  During  Dkcember,  1911. 

Ilir  hiinnil  »<|(iiiihon  rrniained  in  South  Italian  i>orts  while  the 
vt'»tiirt>i  of  thr  \'\\*A  si|nadron  were  distrihnled  among  the  ports  of 
rvirmiirti.  ittitl  nrldoni  visited  i\w  home  ports.  During  the  first 
piiit  ol  IVicntbcr  tlu*  h'oma.  Nt\i^iiui~l:lemi.  San  Marco  and 
.ifi**iiUtt  wrir  at  lUMi^hasi :  the  A*ii/»«»/i  at  Dcrna;  the  Vittorio- 
im\inui'i\\  Z'l.M).  //Mil  and  I'tmrui  at  Tohruk,  with  12  torpedo  ves- 
leli  M\\\  \\w  I  iiAiiMt';  the  .U»ifVi»  Polo  at  Horns,  and  the  training 
vh»p  v|Uiuh»M»  at  rMjH»li.  Tlieso  vessels  ct>-opcraied  in  all  the 
euK.u;en\entN  with  the  aiiny  on  shore,  by  landing  parties,  their 
\\i\\A\  \^\\\\^  i\\\\\  \\\  tsMutvudiuji  the  Turkish  forces  whenever  with- 
\\\  iau»;v*  x*i  {\w  iiuus  ot  sttips.  Tlie  nvo  old  battleships  /;j,*ij 
,MKt  .*  .  \»'i.'»'  weiv  pu*'(Mte\l  as  s:.U!\^:i  sbr,^s  to  re/.eve  :he  training 
x|\»)*  v;\»4sh\*M       The  lt,r.!,xi!S  h,ui  a  'arv;e  sivpivy  of  amn:iin:::cr. 
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The  Italian  cruisers  searched  all  the  Arabian  Red  sea  ports  for 
Turkish  vessels  and  troops.  November  19  the  Puglia  and  Calabria 
destroyed  the  port  of  Akaba,  a  place  of  500  inhabitants,  where 
Turkish  troops  had  assembled.  During  the  passage  of  the  British 
king  and  queen  through  the  Red  sea  en  route  returning  from  the 
coronation  ceremonies  in  India,  all  hostilities  were  suspended  until 
after  November  26.  November  30  the  Cdabria  and  Volturno  bom- 
barded the  quarantine  station  Sheik  Said  near  Perim  and  Mocca 
40  miles  north  of  Perim,  where  5000  Turks  with  field  artillery 
were  preparing  to  cross  the  Red  sea  and  attack  Erythrea.  They 
sank  all  their  sailing  craft,  including  a  large  number  of  dhows. 

After  clearing  the  Red  sea  of  the  Turks,  the  Italians  re-estab- 
lished the  lights  on  the  coast  of  Erythrea. 

Engagements  at  Tripoli. 

November  26,  after  the  arrival  of  the  third  infantry  division, 
commonly  designated  as  the  third  army  corps,  the  Italians  attacked 
the  Turks  and  Arabs  and  r^^ained  Forts  Messri,  Henni  and  Schar- 
achat  that  had  been  occupied  by  the  Turks  aJEtcr  the  battles  on 
October  23. 

After  this  repulse,  in  which  the  Italians  lost  16  killed  and  104 
wounded,  the  Turkish  main  body  withdrew  from  Ain  Zara  to  the 
southward.  The  Turks,  however,  continued  occasional  assaults 
until  December  4,  when  General  Frugoni  led  a  force  of  16  bat- 
talions of  Italian  infantry  with  5  batteries  of  field  guns  to  attack 
the  Turkish  intrenchments  at  Ain  Zara  where  3000  Turks  still 
remained.  In  the  engagement  that  resulted  in  the  capture  of  Ain 
Zara  the  Italians  had  17  killed  and  94  wounded,  while  they  esti- 
mated the  Turkish  loss  at  several  hundred  killed.  The  Italians 
captured  8  gims  that  had  been  rendered  unserviceable. 

The  Italians  followed  this  up  with  a  strong  reconnoisance  to 
the  borders  of  the  hill  country,  30  to  35  kilometers  south  and 
southeast  of  Tripoli.  Cavalry  and  aeroplanes  served  in  this  re- 
connoisance. 

The  oasis  on  the  east  side  of  Tripoli  was  bombarded  in  zones 
by  the  Re  Umberto,  Sicilia,  Partcnope,  Fulmine  and  Cassiopea 
without  finding  any  enemy  therein,  so  that  the  93d  regiment  of 
infantry  was  sent  to  garrison  Tagiura  about  15  kilometers  east  of 
Tripoli.  The  Italians  next  proceeded  to  intrench  the  newly  ac- 
quired positions.    A  battery  of  14.9  cm.  guns  and  a  21  cm.  rifled 
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howitzer  that  had  been  sent  from  Italy  to  bombard  Ain  Zara 

now  mounted  tliere  on  the  earthworks.    A  military  railroad  \vas^_ 

constructed  to  connect  Ain  Zara  with  Tripoli.  ^t 

The  Italians  thus  found  ample  room  for  further  operations  into 
the  interior  and  the  fortifications  of  the  approaches  formed  a 
secure  base  for  conquest  of  the  region. 

Engagements  at  Benghasi  and  Derna  in  December. 

The  Arabs  and  Turks,  estimated  at  15.000,  made  frequent  at- 
tacks by  day  and  nie:ht  on  the  strongly  intrenched  Italian  garrison 
in  the  southern  suburbs  of  Benghasi.  The  four  regiments  of 
infantry  acted  on  the  defensive  and  were  supported  by  the  San 
Marco  and  Agordat.  The  Italians  rarely  attempted  a  sortie.  An 
attack  of  20,000  Turks  was  repulsed  on  November  30  with  con- 
siderable loss.  Shortly  after  this  the  garrison  was  reinforced  by 
the  57th  infantry  regiment  from  Italy.  The  battleship  Regina 
Elena  also  arrived  from  Tobnik.  During  the  night  of  December 
14  and  15  the  Turks  attacked  in  great  force  but  were  repulsed  by 
aid  of  the  fire  from  the  ships.    The  Italians  lost  several  field  guns. 

At  Derna  the  Turks  and  Arabs  were  estimated  at  3500.  but  they 
were  being  constantly  reinforced  and  a  general  assault  on  the 
Italian  positions  was  expected.    During  the  latter  part  of  Novem-  fl 
ber  the  qarri^on  at  Derna  made  a  sortie  with  three  battalions  of 
infantry  and  150  sailors  from  the  NapoH.    In  an  engagement  of 
8  hours  the  Italians  lost  15  killed  and  37  wounded.     Such  en-^| 
gagements  as  these  were  frequent.     November  30  Count  Trombi  " 
arrived  as  Governor  of  Derna  with  large  reinforcements,  consist- 
ing  of  the  26th  infantry  regiment,  one  battalion  of  Alpine  Chas-  H 
seurs  and  one  battalion  of  the  20th  infantry,  by  which  the  strength 
of  the  garrison  was  increased  to  15,000  men. 

Tlie  Italian  and  Turkish  forces  in  Tripoli  and  Cyrenaica  were 
constantly  reinforced.  The  arrival  of  the  third  army  corps  in- 
creased the  Italian  forces  to  120.000  men.  which  were  distributed 
as  follows:  At  Tripoli,  70.000;  at  Benghasi,  25.000;  at  Derna, 
15,000:  at  Horns,  5000.  and  at  Tobruk.  5000. 

The  withdrawal  of  the  Turks  into  the  interior  enabled  them  to 
reinforce  their  troops  considerably.  The  cost  of  the  war  was 
defrayed  chiefly  by  freewill  offerings  of  all  Islam.  Turkish 
officers,  and  men,  weapons,  ammunition,  and  all  kinds  of  supplies 
were  constantly  sent  across  the  Eg>*ptian  and  Tunisian  frontiers, 
notwithstanding  their  neutrality. 
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The  Italians  occupied  Sidi  Barrami  on  Ihe  coast  between  Tobruk 
and  Solum  to  prevent  contraband  and  troops  from  entering  across 
the  Egyptian  frontier,  while  the  naval  blockaders  goiarded  the 
coast  and  captured  several  sailings  ships  with  contraband. 

The  Itahans  complained  of  this  violation  of  the  neutrality  not  so 
much  against  that  from  Egypt,  which  was  done  secretly,  but  against 

I  that  from  Tunis,  where  it  was  carried  on  openly.  The  French  gov- 
ernment declared  that  it  did  all  in  its  power  to  stop  the  transporta- 
tion of  contraband,  and  suggested  that  Italy  should  strengthen  her 

'        forces  along  the  frontier.  The  efTect  of  French  prohibition  stopped 

'        the  caravan  trade  via  Delibat  to  Tripoli. 

I  The  Turks  used  Delibat^  the  eastern  tenninus  of  telegraph  com- 

munication in  Tunis,  for  despatches  to  Europe,  and  they  built  a 

j^^  telegraph  line  from  tlicir  headquarters  south  of  Tripoli  to  Quezzan, 

^Hfive  kilometers  from  Delibat. 

"  The  Turkish  sick  and  wounded  were  tended  bv  French  and  Ger- 

man Red  Cross  societies  and  the  Turkish  Red  Crescent  society  who 

!       reached  the  Turks  and  Arabs  via  Tunisian  borders.    The  English 

'       Red  Cross  society  sent  their  supplies  to  the  Turks  via  Egyptian 

|^_  frontier, 

^H     The  Italian  government  exercised  a  rigorous  censorship  over  the 

■  press  and  correspondents  of  the  newspapers  were  limited  strictly 
in  regard  to  their  reports.    These  restrictions  were  so  strictly  en- 

I       forced  that  the  majority  of  prominent  correspondents  left  Tripoli 

r  and  returned  to  their  homes,  and,  excepting  a  few  French  cor- 
respondents, the  Italians  only  were  represented  and  their  reports 
were  revised  by  the  Italian  authorities. 

The  Italian  government,  however,  permitted  all  the  military 
and  naval  attaches  accredited  to  the  foreign  embassies  and  lega- 
tions at  Rome  to  visit  Benghasi.  Tripoli,  Derna.  Tobruk  and  Horns 
in  the  steamer  Bosnia  that  was  specially  provided  for  them  on  con- 
dition that  they  would  not  publish  anything  they  might  see  on  the 
four  weeks  cruise  that  began  October  t8,  1911. 

Operations  of  the  Italian  Navy  unt^l  February  20,  1912 

During  January,  the  Garibaldi,  Varcsc,  Etna  and  some  torpedo 
boats  were  at  Tobruk,  the  Fcrrttcio  at  Derna,  the  Etruria  at  Ben- 
ghasi, the  Marco  Polo  at  Homs  and  the  Carlo  Alberto,  Liguria, 
Jridc  and  several  high  sea  torpedo  boats  at  Tripoli.  The  greater 
part  of  the  fleet  that  returned  to  Italy  about  the  middle  of  Decem- 
ber remained  in  Italy  refitting,  etc. 
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As  the  Italian  patrol  of  the  Turkish  European  coasts  had  been 
to  a  great  extent  withdrawn,  and  as  it  was  evidently  not  intended 
to  attack  such  ports,  the  Turkish  government  discharged  the  re- 
serves in  the  garrisons  of  the  islands  and  some  of  those  en  the 
mainland. 


Chart  of  Red  Sea. 


In  the  Red  sea  a  threatened  attack  on  the  colony  of  Erythrea 
caused  the  Italians  to  reinforce  the  naval  forces  there  so  that 
they  had  there  the  Piemonte,  Calabria,  Puglia,  Aretusa,  Voltunio, 
and  Staffcta,  with  the  four  large  destroyers  Artigliere,  Granatitre, 
BersagUerc  and  Garabaldino. 
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The  Italian  naval  commander  ascertained  that  seven  small  Turk- 
ish gunboats  that  liad  been  in  the  Persian  gulf  were  concealed 
near  the  Farsan  Islands  and  the  above  named  ships  searched  for 
them.  These  vessels  had  been  ordered  home,  but  ran  out  of  coal 
and  were  unable  to  proceed :  as  the  Turkish  transport  Kaiscri  which 
had  coal  for  these  gunboats  had  been  captured  by  the  Italians.  The 
Italians  were  ignorant  that  the  lack  of  coal  had  prevented  these 
gunboats  from  reaching  Suez,  and  believed  that  they  had  entered 
the  Red  sea  to  transport  Arabs  to  reinforce  the  Turks  or  to  at- 
tack Er^threa. 

January  7  the  Italians  discovered  the  seven  gunboats  with  the 
steam  yacht  Fund,  at  anchor  at  Kunfuda.  The  Italian  ships 
opened  fire  on  the  gunboats  and  after  three  hours'  firing  at  4500 
meters  they  sank  all  except  three  that  were  beached.  The  crews 
deserted  the  beached  gimboats  and  the  Italians  completed  their 
total  destruction  the  next  morning,  getting  some  light  guns  and  a 
few  trophies  from  the  little  squadron.  Tlie  Italians  bombarded 
Kunfuda  and  captured  four  Arab  sailing  vessels  and  the  yacht 
Fuad,  which  tliey  towed  to  Massowah.  They  bombarded  small 
Arabian  Red  sea  ports  :  Akaba  (for  the  third  time  on  January  19), 
Djebana^  Sheik  Said,  Mocca  and  AUdy.  The  auxiharv  cruiser 
Citta  di  Palcrtiio  bombarded  a  camp  on  the  Sinai  peninsula,  but 
these  bombardments  caused  ver\'  little  damage  to  the  Arabs,  as 
most  of  the  sheUs  failed  to  explode. 

The  Italians  thereupon  declared  the  coast  blockaded  for  a 
distance  of  45  miles  around  Hodcida  in  the  Red  Sea,  a  seaport  of 
45,000  inhabitants. 

This  biuckadc  became  effective  January  26,  1912.  It  was  caused 
by  the  transportation  of  Turkish  troops,  money  and  supphcs  in 
neutral  vessels  to  Hodeida.  The  Egyptian  mail  steamer  Menzaleh 
was  seized  with  750,000  francs  on  board  consigned  to  Turkish 
officials.  The  I'olturno  found  20  Turkish  officers  on  board  tlie 
British  steamer  Africa  and  the  Austrian  Lloyd  steamer  Bregens. 
The  blockade  of  Hodeida  was  assigned  chiefly  to  the  two  large 
armed  fast  mail  steamers  Dnca  degli  Abrussi  and  Duca  di  Gcfun*a 
that  had  been  sent  from  Italy  with  the  cruisers  Ligufia  and  Elba. 

In  the  bombardment  of  Djebana  the  Fiemonte  damaged  the 
railroad  building  by  the  French  there  and  the  railroad  company 
sued  the  Italian  government  for  200.000  lires  for  the  damage  to 
French  property.  The  Italians  took  off  about  100  British  and 
some  French  residents  of  Hodeida. 
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Early  in  February  the  Italians  supported  the  Arabian  leader 
of  the  insurrection  against  the  Turks,  Said  IdrJs,  200  of  whose 
followers  took  possession  of  Farsan  Island,  while  these  insurgents 
put  the  Turkish  forces  of  Yemen  on  the  defensive  and  greatly 
relieved  the  Italians. 


Operations  at  Tripoli  in  January. 

The  Italians  were  frequently  attacked  at  Ain  Zara  by  the  Turks 
who  established  their  active  headquarters  at  Aziziah  with  their 
main  body  at  Gharian.  The  Italians  made  repeated  attempts  during 
January  and  early  in  February  to  capture  Zanzur  but  failed  with 
heavy  losses.  The  failure  of  an  attack  with  four  battalions  of 
infantry,  on  December  17,  caused  the  relief  of  Lieut.-Gcneral 
Pecori-Giraldi  by  Lieut.-General  Camerana.  The  Turkish  com- 
mander who  defeated  the  Italians  was  Colonel  Fara,  who  w-as 
promoted  to  Major-General  for  his  victory.  Details  of  this  action 
were  suppressed,  but  the  Italians  lost  50  killed  and  over  100 
wounded. 

The  Turks  surrounded  Tripoli  exterior  to  the  circumference  of  a 
circle  with  a  radius  of  15  to  20  kilometers  extending  from  near 
the  village  of  Gargaresch  around  near  Ain  Zara  to  Bir-cl-Turki 
east  of  Ain  Zara.  The  natives  of  Gargaresch  affiliated  with  the 
Italians  and  the  Turks  captured  the  town  in  order  to  punish  the 
people  for  s>Tnpathizing  with  the  Italians.  On  January  18  the 
Turks  repulsed  an  attack  by  four  battalions  of  infantry  to  re- 
capture the  place.  The  Italians  were  repulsed  and  only  succeeded 
in  taking  the  place  after  a  desperate  fight  two  days  later.  The 
Turks  then  withdrew  but  repeatedly  renewed  attacks  on  the 
Italians  there.  The  Turks  repeatedly  attacked  Ain  Zara,  but  on 
February  5  they  were  driven  out  of  their  positions  between  Ain 
ZzTz  and  Gargaresch  by  long  continued  bombardment  with  6-inch 
siege  gims.  An  attack  on  Zanzur  on  February  22  with  four  bat- 
talions of  infantry  and  three  field  batteries  was  repulsed  by  the 
Turks. 

At  Homs  the  Italians  were  obliged  to  remain  close  to  the  town. 
TIic  Turks  attacked  repeatedly  but  were  always  repulsed  by  shells 
from  the  Marco  Polo. 

Zuara,  105  kilometers  west  of  Tripoli,  was  a  junction  of  the 
trade  route  between  Tunis  and  Gharian.  It  was  frequently  bom- 
barded by  the  Italian  ships,  but  landing  detachments  were  obliged 
to  re-embark  bv  the  Turks. 
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The  occupation  of  the  town  was  decided  upon  just  before 
Christmas  when  the  Fisa  convoyed  four  transports  with  the  loth 
infantry  brigade  to  Zuara.  Bad  weather  prevented  landing,  and 
after  waiting  several  days  the  expedition  returned  to  Augusta. 
The  shells  from  the  ships  destroyed  several  buildings  in  the  town 
but  the  enor*:,'etic  Turkish  commander  repulsed  all  attempts  to 
land.  The  Italians  finally  abandoned  the  idea  of  landing  as  it 
would  require  greater  sacrifices  than  the  possession  of  the  place 
warranted. 

In  Cyrenaica  tlie  Italians  extended  their  occupation  during 
January  and  February  at  Benghasi  for  a  distance  of  7  kilometers 
from  the  city  and  likewise  at  Dema  and  Tobruk.  Strong  fortifi- 
cations were  constructed,  and  heavy  6-inch  siege  guns  were 
mounted  on  the  works.  At  Benghasi  the  works  were  connected 
by  a  military  field  railroad  ten  kilometers  long.  At  all  these  places 
the  Italians  acted  on  the  defensive  and  repulsed  the  constant  at- 
tacks by  the  Turks  by  aid  of  shell  fire  from  ships,  as  these 
defenses  were  well  within  range  of  the  guns  of  tlie  ships  in  the 
harbors. 

Invasion  into  the  interior  was  not  attempted  and  eflForts  were 
chiefly  directed  to  strengthen  the  defences  of  a  limited  region 
along  the  coast  and  along  the  captured  seaports.  The  Italians 
planned  to  prolong  the  war,  and  in  the  course  of  time  by  concilia- 
tory conduct  towards  the  Arabs  to  win  them  over  and  persuade 
them  to  accept  the  Italian  conquest. 

Aviation. 

The  military  aviators  rendered  good  service  as  scouts.  Lieu- 
tenant Rossi,  of  the  Italian  navy,  made  60  flights  at  Tobruk  and  he 
recommended  that  the  use  of  the  Cipelli  hand  grenades  should  be 
discontinued  because  they  are  too  difficult  for  a  single  aviator  and 
very  dangerous,  besides  which  the}-  rarely  hit,  and  seldom  exploded 
in  the  soft  sand  of  the  desert.  Most  all  of  the  aeroplanes  used  by  the 
Italians  carry  the  aviator  only.  These  aviators  are  obliged  to  as- 
cend to  heights  of  1000  meters  or  more  over  the  enemy's  position 
that  the  aeroplane  may  not  be  hit  by  rifie  bullets,  notwithstanding 
the  lack  of  proper  aiming  apparatus.  In  a  flight  at  Tobruk,  Rossi 
took  Captain  Montu  as  a  passenger  on  February  i,  and  when  at  a 
height  of  600  meters,  the  aeroplane  was  hit  five  times  by  rifle 
bullets  and  Captain  Montu,  himself,  was  hit  and  slightly  wounded. 
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The  Italian  military  aeroplanes  carry  the  aviator  only  and  are 
of  the  tj'pes  of  Bleriot,  Nieuport,  Etrich  and  Farman,  with  50 
horse-power  motors.  They  cost  about  $6000  each,  and  will  serve 
for  about  six  months.  It  is  contemplated  to  procure  larger  aero- 
planes of  70  to  100  horse-power  and  capable  of  carrying  several 
passengers.  Upon  arrival  at  the  theater  of  the  war  they  will 
experiment  with  various  types  of  hand  grenades.  The  Italian 
aviators  instead  of  throwing  hand  grenades  substituted  Arab 
script  calling  upon  the  Arabs  to  surrender. 

Captain  Moizo  made  a  flight  to  scout  from  Tripoli  to  Gharian, 
85  kilometers  south  of  Tripoli,  and  return,  and  on  February  12  he 
made  a  flight  from  Tripoli  to  Horns  and  retiim,  a  distance  of  240 
kilometers,  150  miles. 


C0NTR.\BAND  OF  WaR  Tr.\NSPORTATION. 


Solum,  on  the  coast  of  the  Egyptian-Tripolitan  frontier,  was  tne 
chief  route  for  Turkish  volunteers  and  contraband  of  war  to  enter 
Cyrenaica.  The  railroad  terminus  at  Marsu  Matruk,  300  kilo- 
meters west  of  Alexander,  was  connected  by  a  good  automobile 
road  with  Solum,  a  distance  of  200  miles,  and  thus  it  was  possible 
to  cover  the  distance  of  500  miles  from  Alexander  in  one  day. 
Caravans  then  conveyed  arms  and  ammunition  in  large  quantities 
from  Solum  to  the  Turkish  forces  in  Cyrenaica.  Sailing  ships 
loaded  with  contraband  also  landed  near  Solum  where  they  could 
not  be  seized  by  Italian  blockaders.  The  Eg>ptian  telegraph  oper- 
ators also  received  telegrams  for  Constantinople  via  Alexandria 
and  communication  was  practically  uninterrupted. 

These  conditions  were  changed  after  December  15  by  the 
Turkish  cession  of  Sohmi  to  Egypt  instead  of  to  Cyrenaica,  to 
which  it  had  always  belonged  theretofore.  Shortly  after  this 
cession  Eg>'ptian  and  British  troops  occupied  Solum  and  su|>- 
prcssed  the  contraband  trade.  Lord  Kitchener  directed  the  strict- 
est measures  to  guard  against  any  violation  of  neutrality  by 
conveying  contraband  and  Turkish  troops  across  the  frontier 
beyond  Solum,  The  telegraph  operators  were  censored,  and  the 
British  cruiser  Suffolk  arrived  oflF  SoKun  to  enforce  the  observance 
of  strict  neutrality.  These  measures  resulted  in  stopping  30 
Turkish  volunteers  with  two  Russian  aviators  in  their  efforts  to 
reinforce  the  Tiirks  in  Cyrenaica.  But  these  measures  did  not 
prevent  a  large  caravan  of  175  camels  to  enter  Cyrenaica  from 
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Egypt,  presumably  via  Fayuni.  This  brought  a  large  number  of 
officers  and  men  to  aid  the  Turks. 

The  Ttalians  protested  at  Paris  agatust  the  contraband  trade 
and  open  violations  of  neutrality  across  the  Tunisian  frontier. 
This  protest  was  answered  by  a  statement  that  Italy  openly  pro- 
cured camels  and  provisions  for  her  troops  from  Tunis  and  also 
purchased  flying  machines  in  France  for  her  forces  in  Tripoli. 
The  misunderstanding  between  Italy  and  France  was  such  that 
the  Italians  finally  ordered  the  seizure  of  two  of  the  larger  French 
steamers  plying  between  Marseilles  and  Tunis,  on  which  Turkish 
officers  were  suspected  of  being  passengers.  The  French  steamers 
Carthage  and  Mafwuba  were  seized  off  the  coast  of  Sardinia, 
outside  of  Italian  waters,  and  were  taken  to  Cagliari  where 
they  were  detained  four  days  and  released.  On  board  the  Car- 
ihage  they  found  the  French  aviator  Duval  with  an  aeroplane  that 
the  Italians  claimed  was  intended  for  Turkish  military  service.  On 
board  the  Manoitba  there  were  29  persons  who  claimed  to  belong  to 
die  second  detachment  of  the  Red  Crescent  society,  while  Italian 
officers  claimed  they  were  military  combatants.  The  Manouba 
was  obliged  to  laud  these  29  persons  before  proceeding  on  her 
voyage  to  Tunis. 

The  Italians  were  finally  convinced  that  the  aviator  Duval  did 
not  intend  io  go  into  Turkish  service  and  he  sailed  to  Tunis.  The 
29  persons  of  the  Red  Crescent  society  were  detained,  and,  after 
considerable  correspondence  and  debates  in  the  French  Assembly, 
they  were  finally  released  by  the  Italians  to  the  French  govern- 
ment. UiX)n  arrival  at  Marseilles  these  29  persons  were  thor- 
oughly examined  and  found  lo  be  all  surgeons,  nurses  or  sanitary 
attendants,  and  with  one  exception,  they  were  allowed  to  proceed 
to  Tunis  and  thence  to  the  Turkish  headquarters.  The  one  officer 
who  was  not  allowed  to  proceed  had  large  sums  of  money  in  "his 
possession  and  was  not  solely  on  duty  with  the  Red  Crescent 
society. 

The  French  govennnent  earnestly  endeavored  to  stop  all  con- 
traband trade.  January  17.  the  Russian  steamer  Odessa  arrived  at 
Sfax  from  Prevesa  and  the  Tunisian  officials  found  a  large  con- 
signment of  arms  and  ammunition  concealed  in  the  coal  bunkers. 
This  cargo  of  360  tons  of  war  material  w^as  seized  by  the  French 
Tunisian  officers. 
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Januarj*  25,  the  destroyer  fulmine  seized  the  French  mail 
steamer  Favignano  in  Timisian  waters  and  made  a  thorough  search 
with  force  without  finding  any  contraband  on  board.  This  episode 
made  considerable  excitement  among  the  Tunisians,  and  caused 
such  an  animosity  against  the  Italians  that  a  large  number  of 
Italian  residents  in  Tunis  left  the  countr)'. 

The  French  sent  the  armored  ship  Henry  IT  and  four  torpedo 
boats  from  Biserta  to  the  southeastern  border  of  Tunis  to  stop 
contraband  trade,  and  enforce  the  obligations  of  neutrality. 


Italiak  Naval  Operations  during  February  until  March  15. 

The  Turkish  armored  coast  defense  ship  Awn-lUah  (Help  of 
God)  and  destroyer  Angora  were  lying  at  Beirut,  and  the  Italians 
feared  these  ships  would  interfere  with  the  transportation  of 
Italian  troops  to  the  Red  sea. 

Rear  Admiral  Thaon  di  Revel  arrived  at  Beirut  with  the  Per- 
ruccio  and  Garibaldi  early  in  the  morning  of  February  24.  The 
Garibaldi  steamed  in  close  and  fired  a  blank  shot.  The  Turkish 
commander  sent  a  boat  with  a  flag  of  truce  to  the  Garibaldi,  called 
the  Angora  to  slip  her  chain  and  anchor  in  his  lee  close  to  the  mole, 
and  made  preparations  to  defend  his  ship. 

Tlie  boat  returned  with  a  written  demand  upon  the  Vali  of 
Beirut  for  the  delivery  of  the  two  Turkish  ships  in  the  harbor 
before  9  a.  ni.,  when  unless  a  reply  was  received  he  would  pro- 
ceed to  attack  the  two  ships  and  he  would  be  governed  by  Article 
2  of  the  IXth  Convention  of  the  Second  Hague  Conference. 

The  Italian  cruisers  proceeded  to  the  eastward  in  St.  George's 
Bay  awaiting  reply  from  the  Vali. 

The  Vali  received  the  written  demand  for  the  surrender  of  the 
two  ships  at  8.30  a.  m.,  and  was  in  the  act  of  giving  his  consent; 
when,  at  9  a.  m.,  no  answer  having  been  received  by  the  Italian 
admiral,  the  two  ships  opened  fire  on  the  Auftt^Hiah  at  6000  meters, 
which  replied  slowly  for  about  twenty  minutes  without  making  any 
hits.  At  9.35  a  fire  broke  out  on  board  the  Aum-lUah  and  ten 
minutes  later  the  Turks  hauled  down  the  flag  and  abandoned  the 
ship  with  the  surviving  menjbers  of  the  crew  of  220  men.  The 
Garibaldi  stood  close  in  and  at  600  meters  fired  with  the  76  mm. 
batter)'  on  the  Angora  without  inflicting  any  damage.  The  Gari- 
baldi then  discharged  a  torpedo  at  the  Axmx-IUah  but  thb 
deviated  when  half-way  and  ran  in  among  a  lot  of  lighters  moored 
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within  the  mole  and  escploded  causing  six  lighters  to  sink;  ten 
minutes  later  the  Garibaldi  fired  a  second  torpedo  that  struck  thfl 
Awn-JUah  amidships  and  caused  her  to  sink  until  she  groundcc^ 

and  laid  aground  with  decks  awash.     The  Aum-Iilah  lost  three 

ofiBcers  and  55  men  killed  with  8  officers  and  100  men  wounded,   fl 

Stray  shots  from  the  Italian  cruisers  did  great  damage  in  the 
city  ;  66  civilians  being  killed  in  the  city  and  several  hundred  being 
wounded.  A  great  many  buildings  were  damaged,  among  them 
were  the  Banque  Ottoman,  the  German  Palestine  Bank,  the  Salon- 
ica  Bank,  and  the  buildings  and  warehouses  of  the  custom  hoi 
some  of  which  caught  fire  and  were  completely  destroyed. 

The  Italians  withdrew  at  1 1  a.  m.,  out  of  sight  to  the  northwan 
At  1.45  p.  m.,  the  two  ships  returned  and  the  Fcrruccio  stood  close 
in  and  fired  upon  the  Angora,  which  was  sunk  by  gun  fire  in  the 
course  of  three  minutes.    The  Italian  ships  then  sailed  to  the  west 
ward. 

In  consequence  of  the  Italian  action  at  Beirut  the  Turkish 
government  issued  an  order  to  expel  all  the  Italians  residing  in 
the  Wilyets  of  Beirut,  Aleppo,  and  Damascus  within  14  days  after 
February  28,  1912;  and  that  all  Italians  residing  in  districts  that 
might  in  the  future  be  attacked  by  Italian  naval  ships  should  be 
expelled  from  those  regions.  This  affected  60,000  Italian  residents' 
in  those  regions. 

The  expulsion  of  the  Italians  from  the  Wilyets  mentioned  w; 
strictly  enforced.    Those  who  did  not  leave  voluntarily  were  c< 
pulsorily  transported. 

After  February,  Italian  torpedo  boats  again  patrolled  Turkij 
Mediterranean  coasts,  and  the  Italian  press  stated  that  hostiU 
operations  would  be  conducted  in  the  Aegean  sea.     It  was  statc< 
that  the  Italians  had  only  officially  declared  their  intention  to  avoi< 
attacks  on  the  Albanian  coast,  and  did  not  purpose  to  avoid 
hostilities  against  other  Turkish  coasts. 

In  the  meanwhile,  as  the  Italian  forces  did  not  make  any  invfl 
portant  progress  in  the  conquest  of  Tripoli,  and  the  friendly  offices 
of  the  great  powers  to  re-establish  peace  had   failed,  it  seemed 
highly  probable  that  the  threats  of  hostilities  in  the  Aegean  sea. 
pubhshed  by  the  Italian  press,  would  be  attempted.     The  Turks 
therefore  decided  to  put  all  places  liable  to  attack  in  the  Aegcaa^ 
sea  in  thorough  defence.    Measures  for  this  had  been  suspended^ 
during  the  previous  month  because  they  were  given  to  understand 
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that  llic  scene  of  war  would  be  limited  by  the  Italians  to  Africa. 

The  Turks  began  to  strengthen  the  defences  of  the  western 
approaches  to  the  Dardanelles  at  Kum  Kale  and  Sedil  Bahr.  The 
mine  fields  were  reinforced  and  improved ;  350  guns  were  added 
to  the  fortifications,  chiefly  taken  from  the  forts  of  the  Bosphorus. 
The  troops  were  drilled  daily  at  target  practice  and  40,000  infantry 
and  cavalr>*  were  mobilized  in  the  Dardanelles  district. 

The  passage  of  merchant  ships  through  the  Dardanelles  at  night 
was  prohibited,  and  because  of  the  mine  fields  all  were  compelled 
to  take  pilots.  Turkish  torpedo  boats  constantly  patrolled  the 
approaches  and  the  Turkish  fleet  was  stationed  at  Xagara. 

At  Smyrna  four  large  merchant  ships  were  heavily  laden  with 
stones  and  held  ready  to  be  sunk  in  the  narrowest  part  of  the 
harbor  channel  at  about  six  miles  from  the  city. 

Two  torpedo  boats  that  had  been  stationed  at  Smyrna  were 
withdrawn  to  the  Dardanelles. 

An  attack  on  Salonica  was  not  expected  so  much  because  the 
commerce  of  that  port  was  carried  on  chiefly  by  the  Italian  colony, 
and  Austrians  were  largely  interested.  Nevertheless  the  Turks 
strengthened  the  fortifications  and  mine  fields  and  reinforced  the 
garrisons. 

The  Italian  fleet  in  the  meanwhile  had  completed  all  its  refittings 
during  the  winter  and  assembled  at  Tarento  and  Tobruk. 
Vice-Admiral  Aubry  died  March  4.  and  Vice-Admiral  Faravclli 
succeeded  as  commander-in-chief.  He  in  turn  was  relieved  by 
Vice-Admiral  Biale. 

The  ten  Italian  cruisers  in  the  Red  sea  bombarded  several 
Arabian  ports;  Midy,  on  February  29;  Dubab  (near  Pcrim)»  on 
March  4.  and  Shiek  Said  on  March  6.  Midy  was  at  the  same  time 
attacked  and  captured  by  the  followers  of  the  insurgent  Said  Idriss, 
to  whom  the  Turkish-Arabian  j^arrison  of  60  men  surrendered. 

In  consequence  of  the  co-operation  of  the  Said  Idriss  with  the 
Italians,  the  ruler  Iman  Yahia  proclaimed  a  "  holy  war,"  and 
called  upon  all  the  inhabitants  of  Yemen  to  lay  aside  their  internal 
grievances  and  rally  to  the  support  of  Turkey,  to  destroy  Said 
Idriss,  and  energetically  oppose  armed  resistance  against  the 
Italians. 

After  the  blockade  of  Hodeida,  the  Turks  established  communi- 
cations between  European  Turkey  and  Southern  Yemen  via  Aden. 

(continued  in  next  issue.) 


DISCUSSION. 

Navy  Yard  Problems. 

Commander  E.  L.  Beach,  U.  S.  Navy.— This  essay  contains  a  valuable 
suggestion,  that  of  regulating  requests  for  alterations  from  ships  in  com- 
mission. The  expcncnce  of  sea-going  officers  must  dictate  to  navy  yards 
the  necessity  of  certain  asked  for  alterations  and  Mr.  Otterson's  method 
would  bring  the  desirability  of  any  particular  alteration  for  one  ship 
before  the  captains  of  all  similar  ships.  This  will  be  a  step  towards 
standardization.  Mr.  Otterson  suggests  that  there  be  organized  a  "  Fleet 
Board  on  Alterations"  to  be  composed  of  the  fleet  engineer,  ordnance 
officer,  paymaster,  medical  officer,  and  naval  constructor.  It  is  suggested 
that  an  additional  officer  should  l>e  on  this  lx>ard.  namely,  the  flcci  repair 
officer.  From  the  present  naval  bill  it  appears  that  the  government  will 
convert  the  collier  Prometheus  or  I'estai  to  be  a  fleet  repair  ship.  This 
ship  will  probably  be  fitted  up  to  do  work  of  far  greater  scope  than  the 
present  small  Fanthef.  The  last  session  of  the  House  of  Reprci>enlatives 
passed  legislation  prohibiting  repairs  to  be  done  by  ship's  crews  while 
ships  were  at  navy  yards.  Among  ship's  companies  are  expert  machinists, 
boilemiakcrs,  coppersmiths,  electricians,  plumbers,  etc  Experience  as 
engineer  officer  ashore  has  brought  me  to  believe  that  among  the  very  best 
mechanics  to  be  found  at  the  navy  yard  are  always  men  who  have  served 
enlistments  aboard  ship.  Experience  with  the  repair  work  has  brought  me 
to  realize  that  cnHstcd  mechanics  on  board  ship  can  do  just  as  good  work 
as  navy  yard  mechanics.  The  need  of  a  navy  yard  results  from  the  neces- 
sity of  docking  a  ship  and  of  doing  work  requiring  tools  of  bigger  capacity 
than  can  be  installed  aboard  ship.  The  natural  tendency  of  the  legislation 
prohibiting  ship's  mechanics  from  doing  ship  work  at  a  mvy  yard  will 
result  in  keeping  ships  from  navy  yards  as  much  as  possible.  A  properly 
equipped  repair  ship,  such  as  the  Prometheus  or  Vestal  is  destined  to  be, 
would  go  far  to  lessening  the  frequency  with  which  ships  are  sent  to  navy 
yards  for  alterations  and  repairs,  and  it  is  quite  probable  that  with  more 
ship  work  done  by  enlisted  mechanics,  whether  of  the  ship's  own  force  or 
from  the  fleet  repair  ship,  some  of  the  navy  yard  problems  will  disappear. 


Commander  Si^mker  E.  W.  Kittelle,  U,  S.  Navy — The  question  of 
alterations  to  ships  is  already  well  considered  by  central  authority,  and 
with  a  decided  resultant  gain  in  economy.  The  Division  of  Material  finally 
passes  upon  all  alterations  and  makes  its  recommendations  to  the  Secretary, 
after  the  alterations  m  question  have  been  duly  tonsidercd  by  the  captains 
of  all  the  ships  concerned,  by  the  division  conmiandcr  and  the  commander- 
in-chief,  and  after  the  various  bureaus  have  contributed  their  advice. 
A  broader  or  more  comprehensive  method  could  scarcely  be  devised,  the 
sole  drawback  being  the  excessive  time  consumed  enroute.  A  fleet  board 
on   alterations   would   doubtless  tend  to  lighten  the  paperwork  labors   of 
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the  Hag  officers,  and   to  systematize  consideration  and  thereby 
decisions. 

In  considering  the  question  of  tlie  number  of  oiir  navy  yards  and  t 
possible  fubstitution  oi  tme  very  large  yard  for  three  of  our  present  su 
my  attention  was  called  to  a  very  clever  solution  by  Captain  Van  Dur 
who  has  chosen  a  location  on  the  flats  of  the  New  Jersey  shore  of  X 
York  harbor.  alx>ve  the  narrows,  and  has  there  bid  out  a  very  comi 
platit.  quite  within  the  bounds  of  cnjpncerinK  accomplishment.  N 
York  is  such  a  desirable  location,  considered  from  all  standpoinu,  t 
this  proposed  plan  commands  consideration. 

It  takes  a  ver>-  broad  type  of  mind,  and  a  degree  of  unselfishness,  appAr- 
rntly  beyond  our  present  averaj^e  evolution,  to  consent  to  a  general  gov- 
ernment policy  that  deprives  our  own  little  locality  of  a  share  of 
govenimrnt's  annually  expended  moneys  heretofore  enjoyed.  It  is  also 
nicely  li;:lanced  question,  that  of  a  national  legislator's  duty.  How  much 
his  allegiance  belongs  to  his  countr>-  and  how  much  to  his  ow^i  diit 
Suppose  «»n  the  one  hand  il  is  decidedly  to  the  government's  interc*! 
abolish  K*nic  unused  navy  yard,  while  on  the  other  hand  the  local 
becomes  angered  at  the  tnerc  suggestion  of  such  loss  ?  What  shall  the 
harassed  statesman  do  in  the  premises?  I  think  the  solution  will  comt 
when  the  olficc  shall  seek  the  man  and  not  the  man  the  office,  from 
one  may  calculate  how  long  it  will  bo  before  some  navy  yards  are 
abandoned. 

The  questions  of  strategy  involved  in  "Navy  Yard  Problems"  h»»t 
already  been  well  considered  and  solved  by  accepted  authorities,  fto  thai 
if  we  prol'it  by  the  ftndmgs.  we  shall  at  least  be  building  upon  a  foundaHoll 
of  sound  siraleg}'.  without  which  disaster  must  sooner  or  later  overtake 
09.  Of  course,  if  a  powerful  hostile  fleet  should  find  lodgment  in  our 
waters,  while  our  own  divisions  are  scattered  at  their  respective  bases 
would  l»e  confronted  by  a  very  serious  problem  of  concentration,  but 
that  has  by  no  means  been  overlooked  by  the  Naval  War  CoUcsc. 

Sound  strategy  i«  cheap  at  any  price,  but  after  that  is  once  secured 
are   free  to  pay  closer  attention  to  the  goveniment  pocket-book,   alwaji 
remembering,    Vfchal    the    devotees    of    the    "  pork    barrel ''    are    protic    to 
frirgei,  that  even  the  most  extravagant  preparation  i^  in  the  end  millioi 
less  costly  than  the  cheapest  "  niarWcd  down  "  war.     li  a  concentration 
nav>  yard^  is  strategically  sound  then  it   should  he  had  at  all  costs.     I 
such  consohdation  weakens  our  position   strategically,  then  all   rcsut' 
economy  is  false. 

While  the  only  reason  for  the  existence  of  navy  yards  is  to  dock, 
and  vidua!  the  Hert.  the  question  of  lalxir  must,  nevertheless,  be  gtven 
•  higher  place  in  the  problem  than  would  at  first  seem  apparent,  not  for  the 
Workman's    win   privatr   s.ike.    but    in   the   gtivernmcnt's   interest,    in    ihr 
iittertfll  oj  econotny  and  efficiency.     So  every  reasonable  endeavor  »lie>i 
be  made  lo  fccurc  and  retain  a  good  force  of  capable  workmen,  otiicrw 
in   emergencies  green  men  have  to  be  takni  on,  and  the  class  of  w 
turned  gut  at  once  drops  in  both  quality  and  output.     For  this   reason 
Mr.   Ot!tr!ion's  plan  of  assigning  work  to  a  n.ivy  yard,  on  the  basis  of 
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that  yard's  normal  amount  of  emergency  work,  or  in  the  final  analysis 
upon  the  number  of  workmen  employed,  is  worthy  of  consideration  and 
trial.  His  plan  will  certainly  tend  to  keep  the  number  of  workmen  in  all 
trades  at  a  steadier  average,  and  relieve  the  Navy  Department  of  much 
importuning  from  the  political  friends  of  workmen  discharged  for  lack  o£ 
work. 

If  it  is  finally  decided  as  a  policy  to  maintain  a  certain  number  of  yards, 
disposing  of  all  others,  then  the  work  should  he  balanced  among  those 
retained  in  order  that  aM  may  be  in  readiness  for  the  unusual  demands 
of  war. 

In  assigning  to  each  navy  yard  its  quota  of  vessels  for  repair,  the  gov- 
ernment has  already  covered  this  policy  in  a  broad  way. 


Commander  J.  B.  Pattox.  U.  S.  Navy.— i.  The  first  part  of  this  article 
proposes  a  form  of  procedure  in  handling  requests  for  alterations.  It 
differs  from  the  present  system  only  in  requiring  the  division  commander 
to  prepare  a  new  letter  covering  all  ships  of  his  division,  when  one  ship 
asks  for  alteration:  and  in  requiring  the  fleet  commander  to  refer  it  to 
all  divisions  and  then  write  another  letter.  This  is  suitable  for  any  ex- 
tensive alteration,  and  is  now  frequently  done  as  shown  by  the  reports  of 
boards  appointed  to  report  on  special  matters. 

2.  Thf;  word  "  alteration "  as  now  defined  in  the  Regulations,  includes 
any  minor  change  in  design  or  change  in  material  used,  notwithstanding 
the  fact  that  nearly  all  "  repairs  *'  call  for  some  change  in  design  or 
material  used,  except  for  articles  worn  oul  by  long  use.  These  minor 
alterations  can  be  settled  satisfactorily  by  the  ship's  officers  and  na\'y 
yard,  without  reference  to  the  division  commander  or  Navy  Department, 
and  should  be  classed  as  "  repairs." 

3.  The  larger  alterations  should  really  be  designated  by  the  accounting 
department  terms  "  changes  and  additions."  and  "  repairs "  by  "  wear 
and  maintenance  "  or  "  casualty." 

4.  Many  of  the  examples  of  alterations  given  seem  too  trivial  to  burden  the 
flagship  with,  for  example  "  foundation  for  evaporator  pump,"  and  there- 
fore the  author's  scheme  to  make  all  alterations  a  division  matter  is  not 
wise. 

5:  For  the  larger  matters,  it  would  doubtless  be  well  to  require  the 
division  commander  to  act  on  the  niatter,  and  recommend  it  for  all  ships, 
or  one  ship  for  trial,  or  for  disapproval. 

6.  The  fleet  staff  individually  now  pass  on  subjects  coming  before  the 
commander-in-chief,  and  there  would  be  nothing  gained  in  having  them 
act  collectively  on  a  subject  in  which,  perhaps,  only  one  would  be  inter- 
ested. The  present  practice  of  appointing  oflScers  who  arc  specially 
informed  ou  the  subject  to  be  reported  on,  would  appear  the  best.  The 
idea  could  be  better  carried  out  by  appointing  a  number  of  permanent 
boards  to  cover  each  class  of  alterations. 

7.  The  question  of  the  proper  luimber  and  location  of  navy  yards  has 
been  given  careful  thought  by  the  Navy  Department,  and  the  proposal  to 
abandon   Portsmouth,   Boston   and   New    York,   in   favor  of  a  na\'>-  yard 
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and  naval  base  at  Narragansett  Bay  is  sound.  There  are  some  financial 
difficullics  in  tlic  way,  which  have  prevented  the  Department  from  dc^-, 
nitely  recommending  this  change.  Therefore,  there  is  a  grain  of  comfort 
in  having  some  one  come  forward  and  contend  that  we  arc  all  right  as 
we  arc.  But  the  great  advantage  that  a  base  like  Norfolk  or  Narragansett 
Bay  has  over  New  York  is  too  apparent  to  be  ignored. 

K  A  fleet  anchored  in  New  York  harbor  is  only  a  "  mob  of  ships." 
There  is  no  room  in  North  River  for  them,  and  at  Staten  Island  they  have 
to  take  their  coal  and  stores  when  they  can  gel  them,  and  fleet  routine 
is  broken  up.  While  at  Hampton  Roads  the  fleet  is  in  full  routine,  and 
the  ships  pass  in  and  out  the  bay,  day  or  night,  without  pilots,  and  carry 
out  their  program  of  maneuvers ;  and  at  the  same  time  they  call  for  and 
get  their  coal  and  stores  when  they  want  them  without  interfering  wilh 
their  fleet  work. 

g.  I  believe  in  competition  between  na\'y  yards  to  promote  cfficienc>',  hot 
1  agree  with  the  writer  that  cheapness  should  not  be  tlie  controlling  factor 
in  the  distribution  of  work.  A  navy  yard  may  make  low  estimates  on  work 
and  receive  the  order,  when  they  are  so  crowded  with  other  important  work 
that  the  new  order  may  seriously  interfere  with  it. 


CoMMANDEK  STANFORD  E.  MosES,  U.  S.  Navy. — Assistflut  Naval  Con- 
structor Otlcrson's  article  on  Navy  Yard  Problem.-?  l>egins  with  a  dis- 
cussion of  alteration  to  ships,  and  then  shifts  to  the  question  of  the 
desirable  number  of  navy  yards,  and  the  purpose  for  which  they  exist 
He  makes  a  plea  for  the  retention  of  our  principal  cast  coast  yards,  but 
docs  not  mention  those  on  the  Pacific  coast;  or  our  over-sea  na>'al 
stations.  The  paper  discusses  in  general  terms  the  distribution  o!  woric 
among  the  various  yards :  and  lays  particular  emphasis,  perhaps  treats 
loo  seriously,  the  question  of  competition  in  manufacture. 

The  author  deals  with  a  few  questions  which  seem  to  lie  beyond  the 
limits  of  navy  yard  problems. 

It  is  suggested  that  a  more  logical  treatment,  or  order  of  subjects, 
would  have  been  to  start  out  with  the  statement  of  the  single  purpose 
for  which  navy  yards  exist — llie  maintenance  of  the  fleet — and  then  to 
consider  the  logical  number,  and  the  location  of  the  yards  wc  need. 
These  points  reviewed,  tiicre  would  then  follow  in  natural  order  some 
consideration  of  the  total  expenditures,  or  of  the  total  volume  and  character 
of  work  for  the  navy  which  is  to  be  distributed  among  these  yards. 

Willi  the  work  distributed  upon  any  basis,  perhaps  upon  one  of  those 
proposed  by  the  author  the  next  step  would  be  some  analysis  of  the  charac- 
ter of  this  work. 

All  agree  as  to  the  purpose  for  which  navy  yards  exist.  They  exist  for 
the  fleet. 

As  to  the  number  and  location  of  navy  yards:  probably  a  large  majority 
of  those  who  have  studied  the  problem  think  that,  for  the  present  at  least, 
wc  should  retain  the  yards  ai  Boston,  New  York.  Philadelphia,  Norfolk, 
Bremerton,  and  Marc  UUnd ;  and  naval  stations  at  Cuantanamo,  Pearl 
Harbor*  and  in  the  Pliilippines.     Hampton  Roads  and  Narragansett  Bay 
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should  be  developed  as  naval  bases.  This  list  represents  a  maximum 
number  of  naval  establishments.  Money  should  be  guardedly  invested  in 
any  naval  station  the  retention  of  which  is  doubtful.  The  author  need 
not  have  burdened  himself  with  the  problem  of  building  up  a  single  yard 
of  abnorn^al  proportions;  there  are  other  more  pressing,  and  easier,  prob- 
lems; and  it  would  be  well  to  solve  those  first. 

Consolidation  and  concentration  of  navy  yards,  when  it  comes  (if  it 
comes),  will  be  a  stcp-by-siep  achievemenL  The  experience  of  England 
tells  us  this. 

The  distribution  of  work  to  our  navy  yards  is  now  receiving  systematic 
handling  in  the  scheduled  assignment  of  the  various  units  of  the  Beet  to 
established  home  yards ;  and  in  the  regular  rotation  of  ships  at  their 
respective  yards.  This  {s  a  great  step  in  advance;  and  ina.kes  provision 
for  perhaps  three-fourths  of  all  expenditures  for  labor.  This  program 
assures  tc  the  various  yards  a  volume  of  steady  employment  which  out- 
weighs the  smaller  questions  of  competition  in  manufacture.  With  the 
work  di.stributed  to  the  various  yards,  the  discussion  comes  to  the  charac- 
ter of  work,  and  some  analysis  of  it. 

The  general  character  of  work  at  different  yards  will  always  be  in- 
fluenced more  or  less  by  local  conditions,  but  the  bulk  of  all  navy  yard 
work  falls  under  one  of  the  following  three  headings;  alterations,  repairs, 
and  new  work,  including  articles  manufactured  for  issue. 

Alterations  are  considered  in  the  essay  at  some  length,  and  somewhat 
academically.  It  is  when  the  author  suggests  a  new  routine  for  the  fleet 
that  he  seems  to  wander  a  little  from  the  problems  on  shore.  The  Navy 
Regulations  admirably  cover  the  question  of  recommending  alterations; 
and  this  routine  is  based  upon  the  practice  and  experience  of  years.  If 
officers  concerned  possessed  a  thorough  knowledge  of  the  regulations  gov- 
erning alterations  and  repairs,  our  navy  yard  problems  would  be  simplified. 

As  to  the  suggested  "  Fleet  Board  on  Alterations,"  the  idea  has  some 
theoretically  good  points;  but  the  organization  of  the  fleet  allows  a  board 
to  be  appointed  as  circumstances  require,  and  the  routine  duties  of  the 
fleet  staOf  include  the  functions  of  such  a  board.  "  Boards  are  long,  and 
narrow,  and  wooden." 

As  a  na%'>'  yard  problem,  proposed  alterations  should  be  ^-iewed  with 
suspicion,  but  each  must  be  carefully  considered  lest  a  good  idea  escape. 
An  alterntion  is  in  the  nalurt  of  an  invention,  or  improvement.  "An  in- 
vention is  I  per  cent  inspiration  and  gg  per  cent  perspiration,"  and  the 
patent  office  proves  conclusively  that  most  improvements  do  not  improve. 

This  question  of  deciding  upon  alterations  is  the  most  important  problem 
touched  upon  in  the  essaj'.  (The  most  important  problem  of  all  is  never 
mentioned.)  And  it  is  this  question  of  alterations  to  ships  which  demands^ 
in  the  interest  of  both  militar\-  efficiency  and  industrial  economy,  a  close 
co-ordination  between  the  officers  afloat  and  ashore. 

The  author's  tabulated  presentation  of  fifty  "  fairly  representative  and 
typical "  alterations  might  revive  an  old  favorite  theme  of  discussion, 
the  object  of  which  was  to  prove  that  those  who  go  to  sea  in  ships  wish 
to  be  comfortable.  Percentages  are  misleading  when  based  upon  the 
ttumber  of  items,  regardless  of  their  relative  importance;  especially  when 
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the  proportion  of  military  items  is  commented  upon  as  not  lieing  as  high 
as  might  be  expected.  The  military  and  economical  alterations  given  in 
the  table  probably  involve  more  that  nine-tenths  of  the  expenditures  of 
money,  and  nearly  all  problems  come  sooner  or  later  to  the  question  of 
cost 

The  plan  of  altering  ships  by  classes,  while  theoretically  good,  is  oi>cn 
to  some  objections.  Our  ships,  especially  the  larger  ships,  are  now 
standardized  in  details  of  design.  Sister  ships  are  rarely  twins.  In  the 
first  five  battleships  of  one  class,  there  were  four  different  arrangements 
of  dynamo  rooms,  while,  in  the  case  of  the  latest  type  of  ammunition 
hoist,  a  hoist  fitted  on  one  ship  of  a  class  could  not  be  installed  on  a 
second  ship  of  the  same  class ;  was  disapproved  by  a  third,  and  approved, 
with  modifications,  for  a  fourth  ship  of  tlic  class.  Experience  with  one 
installation  almost  invariably  suggests  improvements,  and  this  is  another 
reason  why  it  is  not  always  advisable  to  make  alterations  by  classes. 

Next  after  the  question  of  alterations  comes  the  subject  of  repairs*  la 
important  navy  yard  problem»  but  scarcely  touched  upon  by  this  essay. 

The  third  class  of  navy  yard  work  includes  manufacture,  and  it  is 
here  that  competition  has  been  sometimes  instituted.  Objections  to 
competition  between  the  navy  yards  would  be  valid  objections  if  this  com- 
petition were  carried  to  extremes,  but  it  is  largely  confined  to  certain  items 
of  "repair"  work,  or  manufactured  articles,  the  total  value  of  which  is 
probably  less  than  lo  per  cent  of  the  navy  yard  expenditures  for  lal>or. 

Let  us  not  stifle  competition.  There  is  no  need  to  overdo  it;  but  a 
certain  amount  seems  necessary  under  conditions  of  government  employ- 
ment in  order  to  secure  the  best  attainable  resiilts.  Gunnery  has  reached 
its  most  violent  development,  some  may  consider  it  a  too  violent  develop- 
ment, but  its  spirit  of  competition  has  carried  us  far  and  will  carry  us 
farther.  Year  after  year  the  records  of  past  excellence  become  the  points 
of  departure  for  further  progress.  Our  navy  yards,  let  us  hope,  are  enter- 
ing a  field  of  development  analogous  to  the  successive  steps  in  the  progress 
of  gunner)'  and  engineering  afloat.  It  is  well  to  remember  that  the  jeal- 
ousies and  disputes  which  are  the  chief  evils  of  over-stimulated  competition, 
arc  also  characteristic  evils  of  idleness  and  stagnation. 

No  candid  observer  of  our  navj*  yard  conditions  to-day,  comparing 
them  with  the  past,  can  doubl  that  we  have  begun  in  our  industrial  work 
on  shore  a  revolution  as  complete  as  that  which  has  marked  the  regenera- 
tion of  the  fleet. 

The  principal  objections  raised  to  the  spirit  of  competition  in  the  fleet 
are  largely  traceable  to  the  unusual  youth  of  the  majority  of  the  pcrfonnel: 
a  condition  which  is  correcting  itself.  The  navy  yard  work  has  been 
directed  by  a  m,iturcr  element.  The  various  bureaus  and  the  comman<1ant 
have  directed  and  controlled  all  competition  (the  httlc  competition  which 
really  exists),  and  the  picas  for  restraint,  as  made  by  one  essayist  and 
quoted  by  another,  have,  in  the  main.  l>een  foreseen  and  answered.  Com- 
petition has  been  restrained  and  controlled;  it  has  served  a  means  instead 
of  an  end;  it  has  sacrificed  nothing  important;  it  has  kept  down  arti- 
ficiality: there  has  been  no  attempt  made  to  grade  all  competitors  with 
tXftCtilude 
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Comparison  of  results  may  not  suggest  a  way  to  increased  efficiency, 
but  it  stimulates  the  loser,  first  to  assure  himself  that  he  has  fairly  lost, 
and  thin  lo  think  for  himself  how  he  may  fairly  win.  There  is  notliing 
so  helpful  as  to  make  a  man  think.  Pessimists  may  say  that  the  loser  may 
fJRure  on  winning  unfairly,  so  long  as  he  wins,  but  we  must  grant  to  these 
imaginary  people  the  same  standards  of  honor. 

The  most  important  of  all  navy  yard  problems  is  that  of  organization. 
For  several  years  we  have  been  trying  various  systems  of  management, 
and  now,  at  last,  as  the  residt  of  trial  and  experience,  there  is  crj-stal- 
lizing  u  dclinite  and  uniform  method  of  procedure.  The  author  has  not 
touched  upon  this  problem,  and  therefore  a  discussion  of  it  is  hardly 
pertinent.  The  subject  is  mentioned  in  the  hope  that  some  one  may  bring 
it  under  discussion  in  the  broad  spirit  in  which  Assistant  Naval  Construc- 
tor Otterson  has  in  his  essay  discussed  tlie  navy  yard  problems  as  he  sees 
them. 


An  Improvement  in  Floating  Dry  Docks. 
(See  No.  142.) 

CnrrL  Engineer  Leonard  M.  Cox,  U.  S.  Navy. — The  plan  proposed  by 
Civil  Engineer  Cunningham  is  a  most  novel  and  interesting  one,  and 
appears  to  be  Ihe  nearest  approach  that  has  yet  been  made  toward  the 
solution  of  the  problem  of  an  expansible  dock.  Civil  Engineer  Cunning- 
ham's first  invention,  developed  a  number  of  years  ago,  provided  a  dock 
•which  is  capable  of  being  used  as  a  whole,  or  by  sections  as  separate 
docV,  and  made  it  possible  to  increase  the  length  whenever  the  demand 
made  it  desirable.  In  his  new  invention  he  has  provided  not  only  for 
future  increase  in  length,  but  for  increasing  the  lifting  power  as  well,  by 
the  simple  device  of  pontoons  of  varying  dimensions. 

The  idfa  of  varying  depths  of  pontoons,  and  tliereby  making  lifting 
capacity  expansible,  is  one  which  must  appeal  very  strongly  to  those  who 
have  encountered  just  such  a  problem  during  the  last  decade,  when  the 
increasing  size  of  ships  threatened  lo  make  dry  docks  obsolete  almost  as 
soon  as  they  were  completed.  The  Algiers  floating  dock  was  completed  in 
1902,  and  the  "Ocwey"  dock  in  1906.  Each  was  considered  the  largest 
structure  of  its  type  at  the  time,  and  yet,  in  1909,  the  writer  was  called 
upon  for  a  report  on  the  ways  and  means  of  increasing  the  capacity  of 
both  docks,  so  as  to  provide  for  lifting  30,000-ton  vessels.  In  each  case 
the  beam  of  the  dock  was  sufficient,  but  careful  investigation  diclosed  the 
fact  that,  in  the  case  of  the  Algiers  dock,  it  was  impossible  to  provide 
this  extra  lifting  capacity  without  virtually  rebuilding  the  structure.  In 
the  case  of  the  **  Dewey"  dock,  some  five  or  six  plans  appeared  practicable, 
but  the  cheapest  and  best  involved  an  estimated  expenditure  of  $300,000.00, 
and  so  increased  the  depth  of  pontoons,  and,  consequently,  the  working 
depth  of  water  at  the  mooring,  as  to  render  the  proposition  inadvisable. 
Had  either  of  these  docks  been  built  on  the  plan  now  proposed  by  Civil 
Engineer  Cunningham,  it  would  only  have  been  necessary  to  detach  a 
certain  number  of  the  center  pontoons  and  place  in  their  stead  pontoons 
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sliglitly  deeper  ami  with  considerable  increase  in  length.  Tlie  pontoons 
removed  could  easily  have  been  converted  into  tending  Boats,  or  even  stnall 
dry  docks,  for  torpedo  craft 

As  regards  the  future  lengthening  of  a  dock  of  this  type,  the  fact  must  not 
be  lost  sight  of  that  such  lengthening  should  be  accompliishcd  by  the  addi- 
tion of  two  (rather  than  one)  new  sections,  since  it  is  inadvisable  to  bring 
a  through  joint  at  the  center  of  the  dock.  For  commercial  purposes  this 
caution  is  not  necessary,  since  it  is  the  current  commercial  practice  to 
place  slight  reliance  in  the  longitudinal  stiffness  of  the  dock.  For  naval 
purposes,  however,  the  loosely  connected  sectional  dock  would  not  be 
tolerated,  and  the  theory  of  design  assumes  that  the  side  wall  girders 
carry  the  bending  moment  due  to  the  ship  load  and  flotation.  A  central 
joint  could  be  made  of  such  strength  as  lo  provide  for  the  maxiraum 
bending  moment  usually  coining  at  the  centre  of  tlie  dock,  but  these  joini 
sections  would  of  necessity  be  so  cumbersome  as  to  make  it  cheaper  to 
rivet  them  solidly,  thereby  sacrificing  the  case  of  self-docking  claimed  by 
the  inventor.  In  any  event  docks  designed  on  this  plan  should  anticipate 
future  expansion  by  the  use  of  low  unit  stresses,  or  increased  load 
assumption. 

One  of  the  most  valuable  features  of  this  design  Hes  perhaps  in  ihc 
possibilities  offered  for  rapid  emergency  construction.  Should  the  need 
for  such  a  dock  arise  suddenly,  instead  of  waiting  from  one  and  one-half 
to  two  and  one-half  years  for  the  delivery  of  the  structure,  contracts  could 
be  awarded  to  different  firms  for  the  side  walls  and  various  pontoons,  and 
the  whole  assembled  upon  delivery.  In  time  of  war  it  would  be  possible 
to  construct  a  30,000-ton  dock  on  this  plan  in  four  months  time.  Another 
advantage  which  seems  well  worthy  of  consideration  is  the  ease  and  com- 
parative safety  with  which  such  a  dock  could  be  towed  long  distances  at 
sea.  Instead  of  the  risk  attending  the  transportation  of  the  dock  as  a  whole — 
and  only  those  who  are  familiar  with  the  towing  of  the  "Dewey"  to 
Manila  can  realize  the  immensity  of  such  an  undertaking — it  would  be  a 
comparatively  safe  and  simple  undertaking  to  tow  each  pontoon  separately, 
and  to  so  construct  side  walls  as  to  enable  them  to  be  floated  horizontally 
and  towed  as  ordinary  lighters. 
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Civil  Encixecr  F.  H.  Cooke,  U.  S.  Navv. — The  idea!  type  of  floating 
dry  dock,  for  naval  purposes  at  least,  appears  to  be  the  closest  approxi- 
mation to  the  *' solid"  or  "box"  type,  compatible  with  safety  and  con- 
venience of  sclf-docking.  Other  important  considerations  arc  the  ability 
to  enlarge  the  dock  with  minimum  expenditure  of  time  and  money,  and 
rapidity  of  first  construction ;  this  latter  point  appears  to  be  of  prime 
importance,  and  under  certain  conditions  might  well  be  the  determining 
feature  of  the  design. 

Tlie  type  of  dock  proposed  by  the  author  appears  to  satisfy  the  require- 
ments of  facility  of  self-docVing.  ease  of  expansion,  and  rapidity  of  con- 
struction, to  a  marked  degree,  especially  the  two  latter,  in  which  the  pro* 
posed  type  seems  to  possess  very  considerable  advantage  over  the  "  Dewey" 
type.    It  seems  to  the  writer,  however,  that  there  is  too  great  a  sacri6ce 
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of  lonsitudinal  rigidity  in  breaking  the  continuity  of  the  side  walls.  The 
ability  to  separate  a  dock  into  two  or  more  smaller  docks,  self  contained 
though  each  may  be,  docs  not  appeal  to  the  writer  as  of  material  advantage, 
per  se,  especially  when  moorings  must  be  shifted,  new  moorings  provided, 
connections  made  and  unmade,  etc.,  and  when  this  ability  is  had  at  the 
expense  of  side  wall  continuity,  it  appears  to  be  rather  dearly  bought. 

As  to  expansion  lengthwise,  it  appears  to  the  writer  that  the  continuous 
side  walls  of  the  original  dock  could  readily  be  designed  to  admit  the 
addition  of  a  pontoon  or  pontoons  at  either  or  both  ends;  such  metal  as 
might  be  required  to  give  the  lengthened  dock  the  requisite  rigidity  would, 
as  surplus  in  the  original  length,  be  doing  good  service  in  decreasing 
deflections. 

As  to  expansion  vertically,  it  would  appear  that  increase  in  lifting  power 
^vithout  increase  in  length  could  well  be  had  by  constructing  a  low  steel 
bulkhead  across  each  end  of  the  dock,  to  say,  within  one  foot  of  the  top 
of  the  blocks.  For  a  dock  600  feet  long  by  150  feet  overall  width,  an 
increased  depth  of  3  feet  would  increase  the  displacement  by  about  7500 
gross  tons,  and  this  without  change  in  pontoons  or  increase  in  depth 
of  dock  berth.  The  joints  between  pontoons,  and  between  pontoons  and 
side  walls,  should  be  made  sufficiently  water  light  against  the  small  head 
they  would  be  required  to  resist,  without  difficult>-  or  complication.  Suitable 
drainage  connections  could  easily  take  care  of  any  leakage,  the  deck  being 
given  a  camber  for  the  purpose. 

As  to  rapidity  of  construction,  it  appears  to  the  writer  that  this  need 
be  not  at  all  reduced  were  the  side  walls  made  continuous. 

Although  the  dock  would  naturally  be  built  on  square  lines,  and  of  prac- 
tically uniform  detail,  it  is  possible  that  perfect  matching  of  boles  would 
be  found  wanting,  when  it  was  sought  to  replace  a  pontoon  by  a  spare. 
As  a  pontoon  self-docked  would  materially  reduce  the  length  of  the  dock 

I  available  for  the  simultaneous  docking  of  ships,  the  provision  of  a  spare 
pontoon  docs  not  seem  to  the  writer  to  be  justified  solely  for  this  pur- 
pose, but  a  Sparc  might  be  exceedingly  useful  in  case  of  injury  to  a 
■pontoon. 
The  economy  of  first  cost  effected  by  reducing  the  depth  of  the  end  pon- 
toons appears  to  the  writer  as  of  doubtful  advantage,  considering  the 
^permanent  decrease  in  end  displacement  occasioned  thereby,  which  might 
be  of  great  disadvantage  under  certain  conditions,  as  of  a  ship  badly  down 
by  the  bow  or  stem. 

In  the  author's  proposed  type,  as  well  as  in  the  dock  with  continuous 
side  walls,  it  would  appear  not  difficult  to  make  suitable  connections 
between  pontoons  and  walls,  connections  which  would  virtually  make  the 
transverse  girders  or  trusses  of  the  pontoons,  and  the  vertical  frames  of 
the  side  walls,  continuous  U-shaped  structures,  yet  which  could  easily  be 
made  and  unmade  by  even  working  within  the  side  walls.  The  pumps, 
which  it  would  appear  should  be  set  close  to  the  bottoms  of  their  respective 
pontoons,  could  be  readily  coupled  to  and  uncoupled  from  their  vertical 
shafts,  without  disturbing  the  shaft  stuffing  boxes.  Considerable  additional 
longitudinal  rigidity  could  be  had  by  connecting  together  the  ends  of  the 
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longitudinal  girders  which  would  naturally  be  built  in  the  pontoons ;  these 
connections  could  be  made  of  great  strength,  yet  with  their  lower  portions 
above  water  at  light  draft  and  accessible  for  inspection  and  repair  from 
above.  It  would  appear  that  the  additional  first  cost  of  such  connections, 
and  the  additional  labor  to  make  and  unmake  them,  would  be  amply 
repaid  by  the  gain  in  rigidity,  and  that  such  connections,  together  with 
continuous  side  walls,  should  go  far  toward  approximating  the  "  solid " 
type,  while  providing  a  design  admitting  of  rapid  construction,  easy  enlarge- 
ment, and  convenient  self-docking. 

The  True  Story  of  the  America. 

(See  No.  142.) 

In  the  communication  of  Mr.  William  Barry  Mcany,  M.  D.,  which  ap- 
peared in  the  Ukited  States  Naval  Institute  Pr£x:ee0in-cs,  No.  142,  June, 
1912.  under  caption  "  The  True  Story  of  the  America,"  second  paragraph, 
line  two,  page  748,  which  reads,  — "and  wherein  no  mention  of,  or  any 
reference  to,  the  name  of  Commodore  John  Barry  appears — reads : " 
It  should  have  read  — '*  and  wherein  no  mention  of  nor  does  any  reference 
to  the  name  of  Commodore  John  Barry  appear — reads :  " 


PROFESSIONAL  NOTES. 

Prepared  by  Ljeut.-Commander  Ralph  Earle,  U.  S.  Navy. 


SHIPS  OF  WAR.  BUDGETS  AND  PERSONNEL. 

ARGENTINE  REPUBLIC. 
VESSELS  BUILDING. 


Name 

Displace- 
ment 

Speed. 

Armament 

Builders 

Remarks 

Bat  tie  ships 

Rivadavia 

Moreno 

28,00022.5 
28,00022.5 

12  la-in.,  i2  6-in. 
same 

Fore  River  Co. 
New  York  Co. 

Launched  Aug.  26,  1911. 
Sept.  28.  1911. 

The  construction  of  the  new  port  at  Valparaiso  will  provide  a  harbor 
capable  of  berthing  the  largest  modern  ships  and  will  include :  A  break- 
water, 945  feet  long;  a  quay  wall  2066  feet  long;  strengthening  and  ex- 
tending the  Fiscal  wharf  to  a  length  of  1214  feet;  a  quay  wall  690  feet  long; 
a  jetty  820  feet  long  and  328  feet  wide;  a  coal  wharf  656  feet  long  and 
100  feet  wide,  including  coal  transporters,  hoists,  cranes  and  railway,  etc. 
All  the  necessary  customs  and  other  warehouses,  administration  buildings, 
lighthouses  and  coastguard  stations  are  also  to  be  provided.  The  new 
harbor,  when  completed,  will  have  a  depth  of  40  feet  of  water. — Shipping, 
Illustrated. 

AUSTRIA. 

VESSELS  BUILDING. 


Name 

it 

3^ 

•V 

V 
C 

c 
(A 

20 

20 
20 

20 
20 

Armament 

Builders 

Remarks 

Battleships 

Radetsky 

Zrinyi 

14,500 

14.500 
14,500 

20,010 
20,010 

4  i2-in.,  8  9-4-<nM 
203.9-in. 
same 
same 

12  i2-in.,  12  s.9-in. 

same 
same 
same 

Trieste 

it 
Fiumc 

Commissioned 

Erzherzog  Fr'z 

Ferdinand 
ViribusUnitis. 
Tegctthof 

Launched  June  24, 1911 
Launched  Mar.  21,  1912 
Laid  down  Aug.,  1911 

vii'.::::::::::: 

20,010 

« 

Laid  down  1912 

"ViRiBUs  Unitis." — Sketches  show  this  to  be  a  vessel  with  two  stacks, 
two  masts,  and  four  center-line  turrets  each  containing  three  12.2-inch 
guns.  The  length  is  488.7  feet,  the  beam  is  88.5  feet,  the  displacement  is 
20,500  tons,  and  speed  will  be  greater  than  22  knots.  Battery  is  twelve 
12.2-inch  50-caIiber  guns,  twelve  6-inch  and  eighteen  2.8-inch  guns.  Armor 
belt  about  11.5  inches  in  thickness,  protective  deck  2.4  inches,  turrets  12 
inches. 
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There  are  four  under-watcr  tubes,  one  in  bow.  one  in  stem,  one  on  eacli 
side.  The  torpedoes  are  207  feet  long,  weighing  2794  pounds,  and  give  at 
3280  yards  a  speed  of  40  knots. 

Battleships  /  7  and  T/V  which  follow  arc  to  be  similar,  but  are  to  have 
six  tubes. 

New  Type  of  Gun*  avd  Armor  Pi^atk. — A  new  gun  of  13.7-inch  caliber 
has  been  constructed  at  the  Skoda  works  of  Pilsen,  and  proved.  This  gun 
is  the  type  designed  for  the  arming  of  the  battleships  succeeding  the 
Viribus  Umtis  which  carry  twelve  12-inch.  This  new  gun  is  exactly  like 
the  guns  built  by  Vickcrs  and  Armstrong  f«'»r  the  English  service,  T*hc 
shell  will  weigh  1518  pounds,  and  will  ^ive  a  muzzle  energy  of  22,000  ton 
The  new  battleships  will  be  armored  with  some  new  plates  called  "  electri 
armor,"  made  by  the  Witlkrowitz  works  which  manufacture  the  most  o 
the  armor  plates  for  the  Austrian  Na\T  The  principal  superiority  of  th 
plates  will  )>c  in  an  annealing  obtained  by  their  passage  through  an  clcciri 
furnace  at  a  certain  iixed  temperature.  This  operation  will  give  a  mc 
with  a  very  close  grain,  perfectly  regular  and  homogeneous,  with  a  resist- 
ing power  much  superior  to  the  cemented  steel  of  the  Knipp  process,  and 
also  at  less  cost. — Le  Yacht. 


DEracTS  IN  New  Batti-eships.— A  serious  error  has  been  made  in  the  cal- 
culations of  the  wciKhts  of  the  battleships  of  the  Viribus  Uttitis  class,  which 
prove  to  be  overloaded  by  tooo  tons,  their  armor  belt  is  submerged,  and 
their  maneuvering  qualities  greatly  reduced.  This  error  proved  to  be  due, 
at  least  in  part,  to  the  fact  that  in  the  calculation  the  weights  of  the  gun 
carriages  were  neglected.  A  lighter  type  of  mounting  was  tried,  then  lighter 
armor  plates,  but  neither  sufliced,  and  the  four  Viribus  Unilis  are  of  loo 
deep  a  draft. — Lc  yacht. 

AcnvE  Squadron. — A  division  of  cruisers  always  in  shape  to  go  to  sea 

was  added  to  the  active  battleship  squadron.  This  division  comprises  the 
battle  cruisers  SankI  Georg  and  Maria  Theresa,  the  scouts  Admiral  Spcun 
and  Aspem.—Le  Yacht. 

BRAZIL. 

VESSELS  BUILDING. 


Name 


.SE 

3 


Battttshipt    I 

M.  Geracs jig, 

RiodcJanicro.pB, 


000  XJ 

I 


Armament 


14  i3>in..  9o6-in. 


Builders 


Eltwick 
Elswick 


Remarks 


Commiisioned 
Laid  down  Feb.  1910 


The  battleship  Rio  de  Janeiro  has  been  greatly  delayed  by  modifications 
in  the  design.  She  is  632  feet  long  and  89  feet  beam.  The  side  armor  is 
9  inches,  as  is  also  the  turret  armor.  There  are  three  armored  decks  (a 
mches.  xYj  inches,  and  i  inch).  Will  be  driven  by  Parsons'  turbines,  and 
have  Babcock  &  Wilcox  boilers. 

A  cruiser  Ccara  is  on  the  ways,  also  three  submersibles  of  the  Lauretiti 
type  have  been  built  at  the  F.  I.  A.  T.  San  Giorgio  yard,  SpezziaL 

A  bill  to  authorize  the  construction  of  a  new  harbor  in  Brazil  for  naval 
purposes,  at  a  cost  of  $20,000,000,  is  reported  to  be  at  present  before  the 
government,  and  the  Bay  of  llha  Grande  has  been  suggested  as  the  most 
suitable  spot.  The  proposal  includes  erection  of  docks  and  buildings,  but 
the  provision  of  defence  and  similar  work  would  involve  an  additional 
•■xpenditure  of  $10,000,000. — Shipfittg,  Illustrated. 
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CHILI. 

VESSELS  BUILDING. 


Name 

1- 

1 

en 

ATtnamcnt 

IluUderK 

Remarks 

B  at  tU  ships 

Conslitticion  .■ 
Libert  atl 

■»7.Soa 

10  M-'n-.  ij6-in. 
same 

Elswick 
Vickcrs 

Laid  down  Nov.  1911. 
"        "      Dec.  1911. 

The  names  of  these  battleships  scein  to  be  uncertain  as  yet.  By  some 
authorities  they  are  the  Santiago  and  I'alparaiso. 

Accordinjf  to  a  cablegram  from  SantiaRo  de  Chile,  the  Chilian  Govern- 
ment has  decided  to  have  another  battle<diip  built  in  a  British  yard.  Some 
months  ago  Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Newcastle,  secured 
the  contract  for  the  first  vessel,  which  it  is  understood  will  have  a  dis- 
placement slightly  over  sR.ooo  tons  and  a  length  of  about  620  feel.  Her 
armament  will  consist  of  ten  14-inch  guns  in  five  turrets  and  sixteen  6-inch 
guns.  It  is  assumed  that  the  second  battleship  will  also  be  secured  by  the 
Armstrong  Co,,  although  it  may  be  huilt  at  Rarrow  by  Messrs.  Vickcrs,  Ltd,. 
who  are  understood  to  have  been  associated  with  the  Armstrong  firm  in 
the  protracted  negotiations  which  have  been  conducted  with  the  Chilian 
Covemmcnt. — Shipping,  Illustrated. 

The  ships  arc  practically  sisters  of  the  English  Orion  carrying  heavier 
guns. 

Six  large  destroyers,  of  a  displacement  of  1500  tons,  a  length  of  320 
feet,  and  beam  of  32!^  feet,  with  a  battery  of  six  4-inch  guns  are  being  built. 
They  arc  to  steam  31  knots.    Are  fitted  with  three  18-inch  torpedo  tubes. 


FRANCE. 
VESSELS  BLTlLlHNf^ 


Name 


Battleships 


Courbct . 
Jean  Bart 
FratKc  ... 

Paris _  . 

Bretasnc b;  ,000 

Provence 
Lorraine 


.SE 


1*3.500 

J3.500 
aj.soo 


:::::fS: 


Armament 


nuiMers 


\2  iJ-in.,  32  s.s-in. 

same 

•amc 

some 
ta  tj.S'ir,,  345.5-Jn. 

same 

same 


Lorient 

Brest 

St.  Nazairc 

La  Seync 

Brest 

Lorient 

A  »rivatc  61 


Remarka 


Launched  Sept.  23,  1911 
*'  Sept.  XI,  igii 

Laid  down  Auk>  t*  191 1 
"         "      Aug.  I,  1911 
"         "      May,  191a 
"  '*       May,  t9ia 

"        "      AuB<  i9ta 


New  French  "  Dre.minoughts." — The  French  Navy  is  following  the  lead 
of  Great  Britain  and  the  United  States  by  increasing  the  caliber  and  re- 
ducing the  number  of  guns  in  her  main  batteries.  The  three  new  battle- 
ships, tlic  Lorraine,  the  Bretagnc,  and  Provence,  of  23.500  tons,  will  carry 
twelve  13.5-inch  guns,  all  placed  on  the  longitudinal  center  line  of  the  ship. 
This  policy  is  the  cause  of  much  hostile  criticism  by  the  press  and  many 
naval  oflicials.  Admiral  Davcluy  being  opposed  to  any  gun  greater  than  the 
12-inch.  They  arc  reported  to  be  designed  to  carry  twenty-four  5.5-inch 
guns,  and  to  have  the  twelve  13.5-inch  guns  in  three  turrets,  four  in  each. 
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The  Four-Gun  Turret. — After  tenaciously  sticking  to  primary  af« 
secondary  guns  of  smaller  caliber  than  most  of  the  ftrstclass  naval  powers. 
France  has  suddenly — doubtless  under  the  influence  of  its  capable  Marine 
Minister,  M.  Dclcasse — decided  upon  mounting  four  12-inch  guns  in  each 
of  the  three  turrets  with  which  her  new  battleships  are  to  be  fitted.  This 
is  an  experiment  01  firstclass  importance  which  will  be  closely  watched  by 
the  rest  of  Europe,  and  by  no  one  more  closely  than  our  own  warship 
designers,  who  have  steadily  refused,  so  far,  to  depart  from  the  twin- 
turret  system  of  mounting.  Although  the  authorities  deny  it,  there  has 
undoubtedly  been  trouble  in  regard  to  mounting  three  guns  in  the  turrets 
of  the  Austrian  Dreadnoughts.  The  gunmountings  themselves  arc  of  ex- 
traordinary weight,  and  this  difiiculty  will  be  greatly  intensified  if  a  fourth 
gun  be  added  by  our  friends,  the  French.  Yet  their  engineers  have  on 
many  occasions  startled  the  world  by  their  ingenuity  and  practical  pro- 
posals, and  they  may  yet  show  the  way  in  four-gun  turrets  williout  having 
any  abnormal  difficulties,  outside  of  those  which  are  bound  lo  attach  them- 
selves to  any  such  bold  proposal  as  this.  The  smashing  power  of  a  com- 
paratively short  ship  with  three  4-gun  turrets  mounted  on  the  middle  line, 
would  be  enormous,  as  no  less  than  twelve  primary  guns  would  be  available 
for  every  broadside  the  captain  wished  lo  fire;  while  four-gun  salvoes 
ahead  or  astern  would  also  form  a  feature  of  the  plan  of  concentration. — 
United  Senicc  Gazette. 


SHirouiLomG  of  1913. — There  will  be  51  war  vessels  under  construction: 
Eleven  battleships.  One  transport. 

Fifteen  destroyers.  One  river  gunboat. 

Twenty-one  submarines.  One  despatch  boat. 

One  mine  layer. 

The  large  proportion  of  battleships  is  worthy  of  note,  as  is  also  the  mine 
layer  and  gunboat.  The  ships  that  will  be  completed  in  1913.  and  that  will 
lake  their  batteries  before  the  first  of  Januar>',  1914,  number  ig. 

The  two  to  be  completed  this  year  are  the  Jean  Bart  and  the  Courhet, 
which  were  launched  respectively  at  Brest  and  Lorient  in  September  last. 
These  vessels  are  540  feet  in  length,  SSjr^  feet  in  beam,  and  at  29  feel 
draft  displace  23,100  tons.  The  Parsons'  turbine  machinery,  of  2S.000 
shaft  horse-power,  is  to  give  them  a  speed  of  20  knots.  The  five  battle- 
ships now  in  progress  arc  the  Bretagne  and  Provence,  building  at  Brest 
and  Lorient.  and  the  Prance,  Paris,  and  Lorraine,  building  by  contract, 
the  first  at  St.  Nazairc  and  the  second  at  La  Seync.  These  arc  to  be 
generally  of  the  same  dimensions  as  the  Jean  Bart,  but  500  tons  more 
IS  allowed  for  displacement  on  the  same  draft,  and,  in  consequence,  the 
power  of  the  Parsons'  turbines  will  be  29,250  shaft  horsepower,  to 
give  ao  knots  speed.  Of  the  four  new  ships  to  be  laid  down,  two  will  be 
commenced  in  the  government  dockyards  on  May  i,  next  year,  and  two  at 
Brest  and  Lorient  respectively  on  January  i,  1914.  Although  no  official 
particulars  are  given  regarding  these  vessels,  it  is  understood  that  they  will 
be  larger  than  those  now  in  progress,  the  displacement  tonnage  being  about 
25.500  tons,  which  will  involve  a  further  increase  in  power  lo  ensure  the 
same  speed.  As  regards  the  armor,  the  thickness  of  the  main  broadside 
belt  in  the  Jean  Bart  is  IT  inches,  tapering  fore  and  aft,  with  7-inch  armor 
up  to  the  upper  deck,  while  the  bulkheads  are  also  of  7-inch  armor.  The 
gun-barbcitcs  arc  of  lo^i-inch  armor,  and  the  secondary  guns  arc  placed 
on  the  broadside,  behind  the  7-inch  upper  belt.  In  the  Jean  Bart  the  arma- 
ment includes  twelve  guns  of  t2-inch  caliber,  twenty-two  of  5.5-inch  caliber. 
and  four  3-pounders.  In  the  five  later  ships  of  the  Bretagne  type  there  will 
be  ten  t3.39-inch  guns,  twenty-two  5.s-inch.  and  four  of  1.85-inch  bore. 
There  will  be  four  submerged  torpedo  tubes.  The  complement  of  these 
ships  is  to  be  34  otRcers  and  1075  men.  So  far  as  the  ships  to  l>c  laid  down 
next  year  are  concerned,  the  prospects  are  in  favor  of  corresponding  arma- 
ment, the  13.39-inch  being  regarded  as  sufficient. 
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No  cruisers  are  provided  for,  and  as  re^rds  the  torpedo-boat  destroyer 
program,  nine  vessels  are  to  be  completed  next  year,  seven  of  them  at 
private  works,  and  two  in  the  dockyards.  Three  will  be  "  continued,"  and 
three  will  be  laid  down.  The  length  of  the  later  vessels  in  progress  is  265 
feet  9  inches,  the  beam  being  25  feet  7  inches,  and  at  9  feet  10  inches  draft 
the  dispacement  is  850  tons.  These  arc  twin-screw  turbine-driven  ships, 
and  the  armament  includes  two  j.O-inch  and  four  2.56-inch  guns.  Ol  sub- 
marinc-boals,  eight  will  be  completed,  ten  continued,  and  three  will  be  com- 
menced. The  submarines  are  steadily  increasing  in  size.  These  latter 
vessels  are  to  be  242  feet  9  inches  long  and  of  ig  feet  8  inches  breadth. 
Internal-combustion  engines  of  4800  horsc-i>owcr  arc  to  be  fitted,  in  order 
that  the  boats  may  have  a  speed  on  the  surface  of  20  knots,  a  fact  itself 
illustrative  of  the  great  advance  made  in  this  type  of  craft.  There  will  be 
eight  tubes  for  launching  torpedoes,  and  the  crew  will  include  three  officers 
and  Z7  men. 

Certain  miscellaneous  ships  are  included.  There  is  in  progress  a  sub- 
marinc-mine-iaying  ship  called  ihc  Cerbdre,  of  566  tons,  and  with  machinery 
of  6000  horse-power,  to  give  a  speed  of  20  knots.  The  vessel  will  carry 
one  a.gs-inch  gun,  and  will  be  manned  by  a  crew  of  three  officers  and  62 
men.  This  vessel  was  put  in  hand  at  St.  Nazairc  on  August  5  of  last  year. 
A  transport  named  the  Seine  is  also  in  progress,  the  displacement  being 
3160  tons  and  the  speed  12  knots.  Next  year  there  is  to  be  laid  down  a  gun- 
boat to  be  called  the  Baltty.  of  214  tons,  to  carry  six  r.46-inrh  ^uns.  Another 
special  ship  to  be  laid  cfown  is  a  despatch  vessel,  which  will  have  a  dis- 
placement of  from  1600  to  1800  tons,  with  a  speed  of  17  knots.  She  will 
carry  two  ^.5-inth  and  six  2,95-incli  guns.  The  total  credit  for  new  con- 
struction will  amount  to  nearly  7J.4  millions  sterling  for  direct  expenses,  and 
£360,000  for  miscellaneous  expenses. — Moniteur  de  la  Fiottt. 

Fast  Destroyer. — The  destroyer  La  Daguc  made  on  its  trials  in  the 
Lorient  33.118  knots.  A  bonus  of  60,000  francs  will  be  allotted  the  builders. 
— La  Vie  Maritime. 
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Mikes. — A  new  model,  the  Harlc.  torpedo  and  mine  has  been  adopted, 
and  the  Navy  Department  has  just  ordered  1000  of  these.  The  dci^cnce 
mine  weighs  iioo  pounds,  and  the  blockade  mine  880  pounds.  The  charge 
of  gun  cotton  in  each  is  132  pounds.  This  mine  is  very  convenient  and  can 
be  employed  where  the  current  is  very  strong  without  inconvenience.  The 
aim  of  a  torpedo  should  never  be,  properly  speaking,  that  of  sinking  a  ship, 
but  to  injure  it  so  severely  that  it  will  be  out  of  action  for  several  days  at 
least.  Calculations  to  this  end  show  that  a  i3J-poun(l  charge  of  gun  cotton 
is  easily  sufficient  to  staVe  in  the  double  hulls  of  actual  warships. 

For  mine  layers  the  Cassini  at  Cherbourg  and  the  Casablanca  at  Toulon 
have  made  trials.  They  were  fitted  to  carry  and  lay  97  Marie  mines.  They 
are  fitted  with  a  railway  for  launching  purposes,  and  lay  60  mines  per  hour, 
180  feet  apart,  on  a  cable  of  9000  yards  length.  Fourteen  knots  speed  was 
used  in  trials.  The  trials  were  not  satisfactory,  and  the  use  of  larger  mine 
layers  is  being  considered. — Le  Yacht. 


Device  to  Rajse  Submarines. — Experiments  have  been  made  at  Cher- 
bourg with  a  novel  device  to  raise  submarines.  Thi=t  consists  nf  a  water- 
tight canvas  bag  or  balloon  that  is  attached  to  the  hull  of  the  submarine 
and  filled  with  compressed  air.  Experiments  demonstrated  that  a  weight 
of  25  tons  can  be  lifted  in  this  manner. — Marine  Rundschau. 

Form  of  SuBMARfNES.. — While  the  French  still  retain  30  per  cent  as  the 
proper  emerged  volume  in  their  submarines  of  800  tons,  the  English  are 
content  with  but  10  per  cent  for  their  stibmarincs. 

The  English  submarines  are  smaller  in  proportion  than  the  French  and 
their  under-water  navigation  is  easier  and  more  comfortable. 
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This  advanta^  is  gained  at  the  cost  of  inconvenience  of  surface  runs, 
but  the  more  one  increases  the  size  of  the  submarines,  the  more  these 
difficulties  disappear. 

In  Kn^land  the  form  of  the  submarines  is  of  an  inverted  mushroom.  In 
France  they  are  built  like  a  destroyer. 

The  sketches  show  these  forms,  both  typds  represented  as  making  a 
surface  run. 


Ertgiish 


French 


The  Italians  have  taken  15  per  cent  as  the  proper  emerged  volume,  with 
the  I.anrcnti  type  adopted  in  igi2.  These  look  as  do  the  French  but  are 
larger  and  deeper.  The  stern  slopes  into  the  water.  The  English  arc 
ordering  vessels  of  the  Laurcnti  type. — /-u  Vie  Maritime. 

Cruiser  Foudre  has  been  fitted  with  a  platform,  between  the  funnels,  for 
the  stowage  of  the  hydroaeroplane  Rute. 

French  Naval  Offictjis. — M.  Delcassc  has  taken  in  hand  the  personnel 
of  the  French  Navy,  and  especially  designs  to  improve  the  position  of  the 
senior  lieutenants.  They  arc  to  have  duties  corresp*mding  to  their 
seniority  and  experience,  and  the  first  120  on  the  list  are  to  be  assigned  to 
special  positions  of  responsibility.  It  docs  not  appear  that  emoluments  will 
be  anfected.  unless  the  employments  should  bear  special  rates  of  pay.  In 
another  direction  the  Minister  has  adopted  a  measure  which  seems  very 
wi.se  in  view  of  recent  events  in  the  French  fleet.  There  is  to  he  a  special 
service  of  security  in  the  larRcr  ships,  and  in  each  vessel  a  commander  or 
senior  lieutenant  will  be  responsible  for  the  duties.  In  the  ships  of  the 
Danton  class,  and  in  armored  cruisers  of  more  than  12,000  tons,  the  officer 
assiRned  to  the  duties  or  specially  appointed  will  be  a  commander  (capilaine 
de  frigate)  and,  in  ships  of  at  least  gooo  tons,  a  lieutenant.  The  com- 
manders now  in  the  Dnntons  are  to  transfer  their  present  duties,  and  will 
be  desi^iated  chefs  du  scnice  dc  s^curit^.  The  circular  does  not  enter  into 
the  details  of  internal  administration,  and  there  is  no  indication  of  the 
manner  in  which  the  existing  duties  of  these  commanders  arc  to  be  exe- 
cuted. In  cases  where  there  arc  to  be  two  commanders  the  second  will  be 
appointed  at  once.  The  exact  nature  of  the  duties  does  not  seem  to  have 
been  defined,  but  they  will  doubtless  be  concerned  with  the  repression  of 
disorder,  the  prevention  and  discovery  of  cases  of  sabotage,  and  the  care 
of  various  disciplinary  matters. — Army  and  Naxy  Gazette. 

Pf.rson.sel. — The  following  order  was  promulgated  by  M.  Delcasse  the 
20th  of  May : 

The  increase  of  the  number  of  duties  in  the  sea-going  life  renders  it 
more  necessary  than  ever  that  the  Department  be  informed  very  exactly 
on  the  spt'cia]  aptitudes  of  each  of  its  senior  officers,  in  order  to  assure  the 
most  efficient  detailing  of  them. 

I  have  decided,  therefore,  upon  establishing  individual  records,  and  each 
commandant  will  be  able,  independent  of  the  general  value  which  he  has 
formulated  concerning  the  worth  of  an  officer  and  uf  his  manner  of  doing 
duty,  to  indicate  in  an  exact  manner  for  every  captain  under  his  orders: 
First,  his  aptitude  for  commanding  afloat;  second,  if  it  should  happen  that 
a  captain  fills  the  duties  of  security  officer,  or  second  in  command  of  a 
battleship,  the  ability  of  this  senior  otlficcr  to  do  the  duties  of  second  in 
command. 
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Also  there  will  be  a  space  to  report  for  each  officer  serving  at  sea,  the 
suitability  of  the  officer  to  be  appointed  later  to  any  special  post  as  security 
officer. 

The  commandei^  of  each  naval  force  will  be  enabled,  having  this  infor- 
mation on  t'lle,  to  form  equally  their  personal  opinions  on  points  which 
should  be  indicated- 
Considering  the  great  importance  that  these  estimates  of  officers  will 
have  as  well  for  the  officers  themselves  as  for  the  best  cfticicncy  of  the  naval 
service,  1  do  not  doubt  but  that  every  officer  having  this  honorable  but 
delicate  duly  of  commenting  on  his  subordinates  will  know  how  to  ac(]uit 
himself  with  impartiality,  rtrmncss.  and  the  truthfulness  which  is  imposed 
by  such  a  circumstance. — Monitcur  de  ia  flotfe. 

The  French  in  the  Mediterranean. — The  decision  of  the  French  Gov- 
ernment to  maintain  the  two-power  standard  in  the  Mediterranean  has  been 
come  to  at  an  opportune  moment,  and  not  a  day  too  soon.  Since  the  war 
of  187071  the  French  people  have  had  all  their  thoughts  concentrated  on 
perfecting  their  army,  and  they  have  accomplished  this  task  so  well  that 
experts  predict  quite  a  different  fate  to  that  which  befell  it  in  the  great 
war,  should  hostilities  unhappily  ever  again  break  out  with  their  Continental 
neighbors.  If  the  same  devoted  attention  is  now  given  to  perfecting  her 
navy  La  Belle  France  will  soon  hold  once  more  the  power  to  cement  the 
peace  of  Europe,  Her  plan  with  regard  to  the  Mediterranean  goes  to 
show  that  even  without  the  definite  alliance  which  certain  parliamentarians 
are  at  present  clamoring  for.  the  word  of  Great  Britain  is  in  France  con- 
sidered as  good  as  her  bond.  It  proves  also  that  the  policy  of  the  two 
countries  lies  along  the  same  course  and  that  though  not  tied  together  like 
chariot  steeds,  the  enlmtf  nations  are  content  to  run  side  by  side  in  har- 
mony, each  working  for  the  maintenance  of  the  world's  peace. — United 
Service  Gasette. 

The  French  iv  the  Meditrrrancav. — In  view  of  discussions  in  the  press 
and  the  debate  in  the  House  of  l>>rds  on  the  Mediterranean  .situation,  a 
statement  showing  the  present  distribution  of  the  French  t^cct,  as  recently 
reorganized,  will  not  be  without  interest.  The  system  adopted  resembles 
in  its  broad  features  the  orRanization  of  the  British  and  German  fleets,  and 
answers  to  the  ideas  of  Admiral  Germinet  and  Admiral  Lacaze.  who  was 
formerly  chief  of  that  officer's  staff  and  is  now  chief  of  the  Ministers 
Cabinet,  as  well  as  to  the  conception  of  Capt.  Davduy,  expressed  in  his 
book  "  L' Esprit  de  la  Guerre  Navalc"  There  are  battle  squadrons  com- 
plete, with  cniiser  squadrons  and  auxiliaries,  and  the  seagoing  destroyers 
are  where  they  are  liki-ly  to  lind  the  enemy.  The  fleet  in  the  Mediterranean 
with  its  base  at  Toulon  includes  the  first  and  second  battle  squadrons. 
The  first  sfiuadron  is  constituted  of  the  six  Dantons  iDautnu.  Condorcft. 
Diderot,  Mirabeau.  Vir^uiaud.  and  Voliairc),  and  the  second  .squadron  of 
the  Patrie,  R^pubHqtif,  Justice^  Veritc,  Democratic,  and  Sutfrcn.  The 
attached  cruiser  squadron  consists  of  the  best  armored  cruisers,  Edgard 
Quinet,  Ernest  Rctian,  Jules  Michelet,  Leon  Gambetta,  Jules  Ferry,  and 
yictor  Hu^o.  There  is  also  at  Toulon  the  "first  group"  of  the  reserve 
squadron,  which,  however,  seems  at  present  to  consist  of  one  vessel  only — 
the  protected  cruiser  Jurien  de  la  Graii^re — and  the  armored  cruiser  Wal- 
deck-Rouss€(iu  is  at  the  port.  It  is  anticipated  that  in  the  course  of  Fle- 
cember  the  Dreadnoughts  Courbet  and  Jean  Bart  will  join  the  second  battle 
squadron,  when  the  Republique  will  go  to  the  reserve  and  the  Suffren  will 
proceed  to  the  North.  Attached  to  the  Mediterranean  forces  are  about  40 
destroyers.  The  first  flotilla  comprises  12  boats  of  750  tons,  and  the 
second  flotilla  12  of  400-450  tons.  One-half  of  the  latter,  1.  r.  an  "esca- 
drille"  under  a  commander,  is  to  be  based  on  A.iaccio.  The  third  flotilla 
comprises  seven  destroyers  of  the  Fanfare  and  Mortier  types,  which  are 
to  be  on  the  Algerian  coast,  and  seven  others  with  reduced  complements  at 
Toulon.     There   are   also   the   mine  layers   Cnssini   and   Casablanca.     In 
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addition  art,  or  soon  will  be.  flotillas  of  submarines — each  nf  six  boats 
a  CQpitaiue  de  fregaie  in  command  in  a  destroyer — at  Toulon.  Bizerta,  and 
Oran,  and  these  will  be  strengthened  in  December. — Army  and  Navy 
Gazette. 

The  Ocean  avd  Channel. — It  will  be  seen  from  the  above  statement 
that  the  flower  of  the  French  fleet  is  in  tlie  Mediterranean,  and  that  the 
intention  is  to  send  the  new  ships  to  those  waters  as  they  are  completed. 
The  third  battle  squadron,  which  has  it<i  base  at  Brest,  and  normally  has 
reduced  complements,  consists  of  the  older  battleshios — Charlemagne.  St. 
Louis.  Gaulois,  Jnureguiberr^',  Masshia,  and  Bouvet.  The  cruiser  squadron, 
with  full  complements,  consists  of  the  Gloire,  CondS  and  Marseillaise,  and 
there  is  a  group  in  reserve,  with  nucleus  crews,  at  Brest,  comprising  the 
other  armored  cruisers — Dupettt-Thouars.  Gueydon.  Amiral  Aube,  and 
Montcalm.  Attached  to  the  squadron,  and  under  the  command  of  a  cap- 
tain, are  two  destroyer  flotillas,  each  of  \i  boats  of  which  three-quarters 
have  full  complements.  There  are  also  submarine  flotillas  at  Calais,  Cher- 
bourg and  Brest,  comprising  about  .^o  boats  of  the  latest  classes,  and  to  each 
flotilla  a  destroyer  is  attached.  The  old  defensive  flotillas  now  comprise 
only  the  older  boats  for  local  use,  and  have  been  brought  under  the  orders 
of  the  naval  prefects  at  the  ports.  1'he  mine  layers  are  the  Fluton,  Cerbirt, 
Hoche,  Massue,  Batiste,  and  Flamberge,  which  vessels  have  special  comple- 
ments.— Army  and  Navy  Gazette. 

Loss  OF  THE  "  VENDfeMiAiKE." — This  vcssel  was  a  Laurenti  type  sub- 
mersible launched  July  7.  1910,  at  Cherbourg.  Dimensions:  displacement 
on  surface  398  tons,  length  167  feet,  beam  16.08  feel,  twin  screw,  carrying 
seven  torpedo  titbes.  On  Saturday,  June  8.  1912.  the  third  squadron  steam* 
ing  from  Brest  was,  at  about  6.50  a  m.,  5  miles  N.  53  \V.  of  Cape  de  la 
Hague,  the  Race  of  Aldeniay,  in  which  place  it  wns  to  be  attacked,  accord- 
ing to  a  prearranged  program,  by  the  submarine  flotilla  of  Cherbourg. 

The  ItKikoul  on  the  battleship  St.  Louis,  the  flagship  leading,  sif^hted 
dead  alicad  and  close  aboard  tnc  periscope  of  a  submarine,  which  later 
proved  to  be  the  Vendfrniaire.  The  alarm  was  given,  but  alrca<ly  the  ram 
of  the  battleship  had  hit  the  submarine.  This  vessel  sank  at  once  in  59 
fathoms  of  water.  The  engines  of  the  battleship  were  backed  and  helm 
was  put  hard  aport  on  the  alarm,  but  it  is  estimated  that  the  subiparine's 
periscope  was  sighted  but  150  yards  ahead,  and  to  cover  that  distance  at 
10  knots  takes  but  30  seconds.  The  spot  was  buoyed,  but  the  strong 
currents  carried  the  buoy  away.  The  squadron  waited  an  hour  then  steamed 
to  Cherbourg  leaving  a  cruiser  and  a  destroyer  behind.  Lieutenant  Prioui, 
Ensign  Audie  and  21  men  were  lost 

The  strong  currents  are  supposed  to  have  carried  the  submarine  further 
than  was  figxired  on  by  her  commander,  and  the  diflficult  navigation  was 
the  real  cause  of  the  disaster. 

Report  on  T-oss  op  "  VENofeMiAntE." — The  commission  of  inquiry  reports 
that  the  testimony  of  all  witnesses  agrees  and  the  injuries  to  the  ram  show 
than  the  ram  of  the  St-  Louis  struck  abreast  the  tower  of  the  submarine, 
the  latter  l>cing  cut  in  two.  The  forward  part  plunged  to  the  bottom  and 
disappeared,  the  after  part  retnaining  afloat  an  instant,  then  sank  after 
chafing  along  the  whole  port  side  of  the  Si.  Louis.  The  depth  of  water 
was  53  meters  or  29  fathoms.  Great  ebullition  of  air  for  as  long  as  five 
minutes  after  the  sinking  of  the  sulimarine  showed  that  she  completely 
filled  with  water.  There  is  no  doubt  liut  that  all  the  crew  died  suddenly. 
The  currents  have  drifted  the  submarine  and  the  commission  decides  that 
it  is  absolutely  of  no  use  to  try  to  raise  her. — Mouiteur  de  la  Flotte. 

M.  Laubeuf.  formerly  of  the  French  Navy,  and  one  of  the  principal  in- 
ventors of  submarines,  commentinR  in  Le  Yacht  on  the  recent  Vendemioire 
disaster,  says  that  the  bigger  submarines  become  the  more  probable  is  it 
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that  disasters  will  occur.  Although  he  instances  the  difficulty  of  the 
makers  of  internal  combustion  motors  in  keeping  pace  for  practical  purposes 
with  the  higher  horse-powers  necessitated  Ijv  increased  displacement  of 
submarines,  his  main  ari^ment  is  based  on  the  fact  that  naval  tradition  is 
so  strong  that  any  officer  in  command  of  a  detachment  of  submarines  in- 
sensibly adopts  the  comhined  formations  which  obtain  with  above-water 
ships.  He  argues  that  with  small  submarines  the  risks  then  incurred  were 
less  than  with  large  ones.  On  the  other  hand,  he  contends  that  the  whole 
principle  of  submarines  working  together  is  entirely  wrong,  and  more  or 
Il'ss  responsible  for  most  of  the  disasters  that  have  occurred  in  the  various 
navies. 

M.  Lauheufs  contention  is  that  every  submarine  ought  to  be  regarded  as 
an  individual  unit,  fighting  without  regard  to  its  consorts.  He  even  sug- 
gests that  anything  in  the  nature  of  co-operation  is  a  weakness — the  pre- 
sumption bcin^  that  supposing  two  submarines  of  a  conventionally  worked 
flotilla  to  be  discovered,  the  iK>sitions  of  all  the  rest  are  likely  to  be  located 
therefrom.  As  regards  the  Vendemiaire  disaster  itself,  he  points  out  that 
for  practical  purposes  submarines  maneuvering  in  peace-time  are  compelled 
to  encounter  war  risks.  In  mitigation  of  such,  he  suggests  that  maneuvers 
when  there  is  any  fog  about  should  be  strictly  forbidden,  as  a  periscope  ia 
a  fog  is  hopelessly  unreliable  to  anyone  attemptint;  to  estimate  a  distance 
with  it.  His  second  argument  under  this  head  is  that  it  is  fatal  for  a  ship 
chancing  to  sight  a  periscope  to  do  anj-thing  in  the  way  of  seeking  to  evade 
it  by  altering  course.  His  ground  for  this  opinion  is  that  it  is  practically 
impossible  to  tell  the  direction  of  the  submarine  from  merely  sighting  the 
periscope,  and  that  the  only  course  for  the  big  ship  is  immediately  to  go  full 
speed  astern.  On  these  lines,  he  thinks,  submarine  disasters  from  collision 
cculd  mostly  be  averted. — United  Service  Gaseiie. 

Comments  ov  C.m'.sk  of  Loss  of  "  VENDfeMiAiRE." — The  Moniteur  de  la 
Flotte  says  that  poor  periscopes  can  be  blamed  for  her  loss  and  for  that  of 
the  Pluinose.  All  commanders  of  submarines  complain  of  their  periscopes, 
those  furnished  ten  years  ago  were  cxcollent,  those  provided  now— un- 
believable fact — are  poorer  and  poorer.  Those  given  to  the  new  vessels  are 
less  clear  than  those  given  to  the  Morse,  Algerien.  etc!  A  good  periscope 
should  be  clear,  strong  with  magnifying  power  at  least  one;  those  sup- 
plied are  not  clear  and  their  power  being  less  than  one  makes  objects 
appear  more  distant  than  they  are.  Submarines  have  bent  their  peris- 
copes in  plunging,  showing  the  weakness  of  these  instruments. 

Exercise  at  Raising  a  Submarine. — On  June  23  at  3  p.  m.,  Admiral 
Cocheprat,  prcfct  maritime  of  Brest,  sent  word  out  that  a  submarine  had 
Just  sunk  in  10  fathoms  of  water  in  the  roadstead  near  ilc  Lougue.  One- 
half  hour  later  all  the  arsenal  tugs  with  lifting  chains,  diving  apparatus 
and  crews  were  on  the  spot,  ready  for  raising  a  vessel. 

Accident  on  "  Jules- Michelet." — During  gunnery  instruction  firing  on 
June  26  two  flarebacks  occurred.  The  first  was  in  6-inch  turret  No.  2, 
where  at  3.40  p.  m.,  at  the  49th  shot  of  a  6-inch  gun,  after  an  interruption  in 
the  firing  of  3  to  4  minutes  and  succeeding  a  slow  rate  of  hring  of  an 
average  of  r  minute  and  20  seconds  between  shots,  the  shell  being  in  place 
for  next  shot,  the  two  cartridge  bags  of  the  charge  caught  fire  when  in- 
serted. The  crew  of  the  turret  ran  out  with  their  clothes  on  fire.  Three 
men  died,  and  many  others  arc  badly  hurt. 

Reduced  charges,  made  especially  for  schoolships.  were  in  use. 

The  second  happened  under  identical  conditions  about  6  p.  m,  the  same 
date  in  6-inch  turret  No.  6,  where,  after  firing  113  shots,  the  very  samq 
accident  as  above  took  place.  The  mean  interval  of  firing  had  here  been 
I  minute  43  seconds. 

The  powder  belonged  lo  a  lot  made  at  Saint  Midard  in  1910,  and  was 
above  suspicion, 

Gas  expelling  devices  were  fitted  and  working  well,  so  the  cause  assigned 
is  the  healing  of  the  grun. — Moniteur  de  ia  Floitc. 

The  sailor  men  have  but  one  opinion,  i.  e»,  that  the  powder  was  bad. 
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Notes  on  the  Accipest. — Le  )'acht  says  that  the  r>owdcr  used  in  the 
recent  target  practice  was  all  in  a  condition  of  very  doubtful  staliiliiy 
emitting  llic  odor  of  bananas.  It  wzs  not  put  in  the  magazines  until  the 
vciy  last  minute,  and  every  precaution  taken  to  prevent  a  fire. 

The  powder  used,  however,  is  stated  to  have  been  delivered  as  haiving 
high  stability,  was  BM:  and  AM»  made  at  Saint  Medard  in  igio. 

There  were  six  men  who  died  as  a  result  of  the  accidents  and  14  men  were 
badly  burned,  and  suffered  the  usual  lung  trouble. 

We  recall  that  the  powder  B  is  a  mixture  of  two  kinds  of  nitro- 
cellulose. 

Those  interested  in  French  powders  may  consult  pages  1261  and  12S2,  of 
No.  140,  for  a  description  of  their  manufacture  and  composition. 

The  gas  in  guns  might  have  been  incompIctcU'  burned,  due  to  the  reduced 
charge.  The  block  remained  open.  The  gas  had  lieen  blown  out  once  by 
compressed  air.  and  again  after  the  shell  had  been  seated. 

Thus  it  is  difhcult  lo  believe  any  gas  remained,  the  chamber  had  been 
sponged,  and  the  gun  could  not  have  been  very  warm. 

The  first  section  of  charge  was  inserted,  the  loader  with  the  second  was 
coming  up  when  the  first  was  distinctly  seen  to  take  fire,  slowly  at  first,  then 
bursting  mto  flames.  There  must  then  have  been  spontaneous  decomposi- 
tion and  inflammation  of  the  powder.  Very  fortunately  the  ammunition 
hoists  arc  fitted  with  automatic  shutters,  for  without  these  the  flames  would 
have  spread  and  lighted  other  charges  in  the  passing  chambers. 

The  8  per  cent  amyl  alcohol  is  considered  by  Colonel  Lcpidi  not  as  a 
stabilizer,  but  as  a  most  satisfactory  masker.  In  fact  it  might  well  be  the 
agent  which  helped  the  ignition  of  the  powder. 

In  consequence  of  the  accident  on  the  Jules  Michctet,  no  firing  will  take 
place  until  further  orders  in  which  cartridge  bags  arc  used.  The  com- 
petitive firing  of  the  fleet  will  therefore  not  lake  place  after  the  maneuvers 
m  July. 

I.a  Vir  Maritime  remarks  relative  to  this  disaster  on  the  JuUi-Miclutet 
that  MM.  Delcasse  and  Millcrand  were  astounded  and  shocked  at  the 
terrible  accident.  New  and  stable  powders  bursting  spontaneously  into 
flame  like  old  and  remixed  ones!  There  is  plenty  here  to  wonder  at  as 
our  official  exjKTts  proclaim  the  excellence  of  our  powders.  The  naval 
service  and  the  powder  makers  no  longer  know  what  to  think. 

The  Minister  of  Marine  did  at  once  what  he  ought  to  do :  Ordered  for 
immediate  trial  5  tons  English  powder.  5  tons  Italian  powder.  5  tons 
Swedish  powder. 

The  OPFtnAL  Isvestic^tiov.— General  Gaudin,  head  of  this  court,  hai 
reported  the  first  results  to  M.  Delcasse,  and  is  to  further  investigate  the 
central  laboratory,  those  at  Seivan-Livy,  and  at  Gavrcs.  From  lirsi  ex- 
amination of  the  powders  we  deduce : 

1.  The  accident  cannot  be  assigned  to  spontaneous  ignition  of  the  powder 
resulting  from  decomposition  thereof.  The  powder  is  essentially  one  of 
high  stability. 

2.  The  ignition  of  the  charge  was  not  due  to  the  high  temperature  of  the 
powder  chamber  walls. 

3.  The  place  to  look  for  the  trouble  is  (a")  in  the  solid  residue  of  com- 
bustion, (b)  in  the  inflammable  gas  produced  hy  the  combustion  of  the 
charge  for  the  previous  shot,  which  gas  may  not  nave  l>een  entirely  driven 
out  of  the  bore,  (c)  in  the  volatile  matter  given  oflf  normally  by  the 
powder  and  carried  by  the  charges  themselves  under  certain  conditions. 

Monitcur  de  la  Fhttr  says  that  the  last  theor>'  is  the  only  possible  one. 
Let  us  assume  that  amyl  alcohol  emits  an  inflammable  gas.  There  will  be 
in  this  event  two  compounds,  nitrite  of  ammonium  which  explodes  at  50*. 
and  nitrite  of  amyl,  susceptible  of  starting  the  fire  at  a  low  temperature 
in  contact  with  water  or  air  of  high  humidity.  The  serge  of  the  cartridge 
bag  was  perhaps  thoroughly  soaked  with  volatile  matter,  and  we  sec  the 
probability  of  using  in  place  of  serge,  a  fusible  metallic  case  proof  against 
the  amvl  and  ammonium  nitrites. 


I 


Professional  Notes. 


1117 


[t  is  perhaps  worthy  of  remark  that  the  powders  designated  for  shore 
use  have  only  2  to  3  per  cent  of  amyl  alcohol,  in  place  of  the  8  per  cent 
This  accounts  for  the  few  accidents  with  powder  in  the  War  Department. 

The  French  Maneuvers. — The  vessels  sailed  from  Toulon  at  2  p.  m. 
on  July  \b  and  comprised  the  following: 

First  squadron,  6  Datttons. 

The  second  squadron,  5  Patries,  I  SufFrett. 

The  light  squadron,  2  ii'aldcck-Kousseatt,  3  Jnhs  ferry,  also  the  Jurien 
de  la  Graz'icre  in  place  of  liruest  Hettau. 

Five  squadrons  of  destroyers. 

One  squadron  of  submarines. 

In  addition  the  torpedo-boats  and  submarines  of  the  local  defences  of 
Toulon  and  Bizerta  were  engaged.  The  maneuvers  took  place  between 
Toulon,  Corsica,  Uizcrla.  and  Algeria.  The  Foudrc,  with  her  hydro- 
aeroplane, was  also  used. 

The  Mediterranean  exercises  began  early  on  July  17.  The  whole  force 
was  in  command  of  Admiral  Lapeyrcre  why.  last  year,  commanded  one  of 
the  squadrons.  M.  Delcassc  was  on  board  the  Bdgar-Quinet  and  witnessed 
the  whole  of  the  operations. 

The  Red  (cnemyj  Heet  was  supposed  to  be  steaming  for  Corsica  with  the 
object  of  establishmg  a  base  lliercon.  Admiral  Morcau.  on  the  Justice, 
sailed  from  Brcgan^on  with  the  second  stjuadron  and  two  torpedo  flotillas 
forming  the  Red  fleet.    He  reached  Ajaccio  at  4  p.  m. 

The  commander  of  the  Blue  fleet  had  dispatched  cruisers  to  the  Hycres 
Islands,  where,  failing  to  find  the  Red  fleet,  he  steamed  to  intercept  it,  the 
smoke  of  it  being  si^Iited  more  than  ten  miles  in  its  rear.  The  cruisers 
could  not  stop  the  Red  fleet  on  account  of  insufficient  force,  and  the  Red 
fleet  anchored  in  the  harbor  of  Ajaccio  after  overcoming  the  difficulties 
of  a  very  deep  harbor  and  the  presence  of  some  hostile  destroyers  which 
were  driven  off  after  an  artillery  duel.  Admiral  Moreau  led  his  fleet  out. 
all  lights  screened,  during  the  night  shortly  after  11  p.  m.,  in  order  to 
break  the  blockade  established  by  the  French  fleet  shortly  after  he  had 
entered  Ajaccio.  The  French  destroyers  on  the  blockade  were  found  to 
be  close  in  and  a  destroyer  fight  ensued.  The  squadron  itself  steamed 
out  without  meeting  any  large  vessels,  it  having  sent  one  of  its  destroyer 
flotillas  to  the  attack  of  the  French  fleet.  Admiral  Morcau  thus  broke 
the  blockade  successfully.  The  Red  fleet  returning  under  radio  instructions 
engaged  in  a  running  fight  in  parallel  columns  at  4  a.  m.  with  the  main 
French  fleet.  After  Its  anchoring,  the  snbmarincs  attacked  the  Red  fleet. 
Destroyers  cruised  outside  the  jetties  and  signalled  the  passage  of  the 
submarines  to  Admiral  Moreau.  They  were  usually  detected  in  season 
by  the  wash  of  their  periscopes,  for  the  sea  was  calm, 

On  the  afternoon  of  the  i8lh  the  Reds  sailed  and  fought  the  French  fleet 
led  by  Admiral  Gauchct  in  the  Mirab^ait  with  six  battleships  and  three 
cruisers.  Steamed  in  parallel  courses  at  10,000  yards  then  closed  to  8000, 
then  to  6000.  and  the  Red  cruisers  then  attempted  to  T  the  French  squad- 
ron, concentrating  all  fire  on  the  flagship,  which  the  destroyers  attacked 
briskly,  the  opposing  ones  being  too  far  ahead.  The  action  then  closed,  and 
the  combined  fleets  maneuvered  at  16  knots  for  battleships  and  20  knots 
for  cruisers.    During  the  night  torpedo  attacks  were  repelled. 

On  the  lyth  the  fleet  was  again  divided  as  formerlv.  Blue  under  Admiral 
Bellue,  composed  of  first  squadron,  first  cruiser  division,  first,  second  and 
fourth  torpedo  flotillas;  Red,  under  Admiral  Morcau,  composed  of  second 
squadron,  second  cruiser  division,  and  third  and  fifth  torpedo  flotillas.  The 
Red  fleet  steamed  to  north,  the  Blue  to  the  south.  When  the  Red  sighted 
the  Blue,  the  Red  was  steaming  in  line  of  sections,  and  the  Blue  was 
distant  about  15.000  yards.  At  8000  yards  the  Red  changed  course  8  points 
to  starboard  by  section  thus  allowing  all  his  heavy  guns  to  bear.  The  Blue 
at  this  time  can  use  but  the  gims  of  its  first  four  vessels,  the  others  using 
after  guns  only.  The  range  closed  continuously.  I'he  flotillas  of  the  Blue 
fleet  are  too  near  the  Red  and  are  beaten  by  the  heavy  fire  of  the  Red 
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fleet  which  founrf  itself  more  and  more  massed  on  the  head  of  Ihc  Blue 
column.  The  battle  takes  a  very  favorahk*  turn  for  the  Red  which  gained 
the  initial  tactical  advantage.  Here  happened  the  final  incident  which 
gave  the  Red  the  battle.  Suddenly  the  second  cruiser  division  left  the 
column  and  by  a  wide  turn  to  port  attacked  the  rear  of  the  battleships 
of  the  firsi  squadron.  The  moment  was  bad  for  the  latter,  she  is  about  to 
be  beaten  in  front  by  the  battleships  of  the  Red,  and  will  undergo  a  fire 
from  astern  by  the  cruisers.  The  Blue  makes  an  error  and  detaches  the 
two  rear  battleships  to  engage  the  attack  of  the  cruisers.  While  thus  re- 
duced to  four,  the  Blue  finds  that  it  cannot  sustain  the  attack  of  the  six 
Red  battleships.  The  cruiser  division  of  the  Blue  in  head  of  column 
appeared  to  do  nothing  but  prolong  the  line.  The  artillery  fight  thus  toolc 
35  minutes,  resulting  in  a  victory  for  Admiral  Moreau  in  the  Red  fleet 

The  fleet  then  proceeded  to  Algiers  and  Bizerta.  Several  engagements 
in  tactics  occupied  the  remaining  days.  The  signals  most  favored  for  battle 
were  "cruisers  T  the  enemy,"  '*  destroyers  charge  the  head  of  the  colamtt." 
Again  the  utility  of  movements  by  sections  by  which  the  Red  in  a  former 
engagement  had  obtained  the  advantage  was  brought  to  light.  The  ad- 
vantages of  having  fast  wings  simulated  here  by  destroyers  were  brought 
out  strikingly,  and  the  French  press  deems  there  is  a  need  for  the  battle- 
cruiser  and  for  the  sooo-ton  fast  cruisers  which  can  disperse  the  torpedo 
flotillas  while  scouting.  The  Foudre,  with  its  aeroplane,  was  brought  in 
use  the  last  two  days,  though  it  is  not  mentioned  m  detail  by  the  pre&s. 
These  maneu\'ers  continued  for  one  week. 
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Kaiser  "  Class — The  increase  of  size  in  this  class  over  the  Oldenburg 
type  is  devoted  to  increasing  the  steaming  radius  entirely. 

Battle-Cruisers. — The  official  name  given  these  cruisers  in  Germany  is 
LinienschifF  Krewzer  or  cruisers  of  the  line. 

Speeds  of  Men-of-War. — Battle-cruiser  Goeben.  In  her  first  steaming 
trials  just  completed  a  maximum  speed  of  more  than  30  knots  was  reached. 
This  places  her  as  the  speediest  German  man-of-war  with  the  exception  of 
destroyers  and  the  small  cruiser  Breslau.  The  speed  of  the  English  battle- 
cruiser  LioH,  as  finally  corrected,  was  28  to  28.7  knots;  that  of  the  Moltke 
was  29.5  knots  maximum  and  28.4  knots  since  her  commissioning.  The 
Brcshu,  on  April  20,  1912.  made  30.4  knots.  The  Von  der  Tann  made  a 
maximum  of  28.1  knots.  The  torpedo  vessel  G-194  made  36  knots  in  Sep- 
tember, 1911.  The  battle-cruisers  of  Germany  were  all  built  by  Blohm  & 
Voss,  of  Hamburg,  and  are  all  fitted  with  Parsons'  turbines.     The  small 


Battle-Cruiser  "  Goebkk." 

cruiser  Breslau  has  turbines  of  type  A.  E.  G.,  and  the  torpedo  vessel  G'I94 
has  turbines  of  type  Germania.  The  Goeben  is  now  undergoing  her  ofiicial 
acceptance  trials. — Internationale  Rrtme. 

According  to  reliable  reports  the  German  cruiser  Moltke  never  achieved 
the  record  speeds  attributed  to  her  by  the  daily  press.  She  is  good  for  27 
knots,  but  has  never  exceeded  that  to  any  extent.  It  is  also  stated  that  as 
a  steamer  she  is  hehind  the  Von  der  Tatnt.  which  ship,  by  the  way.  never 
did  so  well,  relatively  speaking,  as  the  Blucher.  The  Bliicher  appears  to 
be  one  of  the  most  successful  ships  ever  built.  Her  armament  is  nothing 
much,  but  it  needs  an  hidomttable  to  defeat  her.  She  is  not  very  appreciably 
slower,  and  she  cost  about  half  as  much  as  Dreadnought  cruisers  do.  On 
paper  she  makes  but  a  poor  show — but  paper  superiorities  have  a  knack 
of  disappearing  into  the  ewigkeit  what  time  stern  practice  is  the  only 
criterion.— r/i^  Engineer. 

Spkfd  of  "Oldenburg." — Oldenburg  made  22.2  knots  on  trial  near 
Dantzig. 
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The   Germans   announce   ihat   the   hattle-cruiscr    Goeben,    sister    to 
MoUke,  has  made  a  speed  of  30.5  knots,  which   is  thus  ihc   record    U 
large   vessels.     Some  doubts  arc  held  as  to  this.     The  Germans    do 
admit  it  willinRly,  but  the  Lion  made  31.7  Wnots  ufK'n  at  least  one  of  hi 
runs,  and  we  are  not  at  all  sure  after  her  alterations  but   that    she 
again  make  a  speed  over  31  knots. — Le  Yacht. 

"GociiFM." — Turbine  battle-cruiser  Cofben,  oflF  Cuxhaven  on  May 
made  30,5  knots  an  hour  over  a  measured  course.  This  vessel  has  Pari 
turbines.    Ihc  dimensions  of  this  vessel  arc  now  given  as  follows: 

Length.  6og.o8   feet;   beam.  9676   feet:    draft.  26.9   feet;    displacci 
23,000  tons;  horse-power.  52,000;  designed  speed.  28  knots;  coal  capacil 
3100  tons;  boilers,  24;  crew.  1013:  armament,  ten  ii-inch  so-calibcr,  tweh 
6-inch  45-calibcr,  4  submerged  torpedo  tubes. 

The  new  German  cruisers  of  the  Breslou  class — Brcslou,  Strasshmrg, 
StraJsund,  and  MoRdfburg — of  4700  tons  odd.  have  generally  been  re^ 
ported  as  carrying  f^>-inrh  f^uns.  It  appears,  however,  that  this  is  not  so — 
ihcy  are  simply  larger  sisters  of  thtir  immediate  predecessors.  The  arfn; 
ment  remains  at  twelve  4.1 -inch  cuns.  and  the  increased  dis^placentent  at 
goes  in  suiwrior  engine-room  efhcicncy.  In  this  connection  the  new  cruisei 
differ  frotn  their  sisters,  since  instead  of  three  funnels  they  have  foi 
There  are  also  certain  minor  alterations— the  aftermost  pair  of 
being  carried  at  an  increased  height  and  the  form  of  the  bow  is  vari 
very  considerably. — Th^  Engineer. 

Size  of  Gitns. — In  Germany  pubhc  opinion  now  strongly  favors  __ 
of  large  caltlwr  Though  one  recalls  that  even  as  late  as  tgor  ihe  maxiraai 
caliber  of  baltlrshipc  was  the  10-inch,  and  alxnit  that  dale  the  Imperial 
Navy  adopted  the  ti-inch  with  the  HraHnsthivcii^s  "Phis  caliber  was  used 
for  the  Siissaus,  started  in  1907.  and  was  only  abandoned  in  favor  of  the 
12-inch  with  the  HetgolandJi  That  caliber  was  retatned  in  the  Kaisers 
Tlie  public  press,  and  Count  Revcntlou  reproach  Admiral  Von  TirpcKz 
for  not  immediately  conforming  to  the  Knglish  when,  in  1909,  they  adoMcd 
the  13.5-inch  Run,  and  for  not  having  pushed  the  construction  of  the  12-iodl 
guns  with  sufficient  energy  to  the  end  that  the  .Xajsaus  could  have  had  tYvtm. 
•^U  Vaekt. 

Coaling  Records.— Recently  it  was  stated  that  the  Helgolami  had  lo«iM 
1 100  tons  of  coal  in  two  hours. 

For  many  months  certain  slaicmenis  have  appeared  in  the  German  pfOl 
regarding  the  rapidity  with  which  German  battleships  arc  coaled.  CcrtaiiAs 
records  of  500  and  000  tons  per  hour  are  most  creditable  and  indicate  * 
high  state  of  efficiency  as  far  as  the  cr»aling  party  is  concerned.  But  foe 
practical  purposes  it  must  !>e  remembered  that  mi>5t  of  this  coaling  is  done 
in  bags  sent  alnnyside.  already  filled,  from  the  shore,  and  with  the 
assistance  of  practict-d  coalinn  KanKS.  '1  here  is  no  lillmK  of  bags  in  A 
(Collier's  hold  and  iubsrqnentlv  transporting  them  with  a  Temperlcy  trans- 

trter.  which  is  all  done,  incidentally,  by  the  ship's  company  <mly  in  lb< 
toyal  Navy.  The  dockyard  coaling  system  in  Germany  is  brousht  to  a  fine 
standard;  m  war  time  it  will  devolve  on  the  ship's  company  to  take  in 
what  coal  they  can  gel  wherever  possible,  and  these  records  prohahlf 
represent  three  times  what  could  then  be  done. — Thr  Hngintrr, 

Tut  GriiuA?«  Navy. — The  German  new  construction  program  for 
next  i\x  year*  comes  out  as  follows:     1912  (two  ships)  :     Hattle«hip  tn  f»-| 
lacement  of  the  lirandenb-urg,  and  large  cruiser  t(»  Ijc  known  at  »**---'•?•• 

the   /.,      1913    (three    shipsl  :     Augnicntntion    on   additional    h: 
mirshin  in  replacement  of  the  W'frrth,  an<l  larnc  cruiser  in  rei- 
of  the  ffertho.     tQM  (two  »hip»>  :    Hattleship  in  replacement  of  the  cruiser] 
K&Utr  Friedriih  UJ,  and  large  cruisei  in  replacement  of  the  I'ictoria  LuiMt, 
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1915  (two  ships) :  Battleship  in  replacement  of  the  cruiser  Kaiser  PVilhelm 
11 ,  and  large  cruiser  in  replacement  o(  the  Prcya.  1916  Cthrec  ships) : 
Augmentation  on  addilional  battleship,  battleship  in  replacement  of  the 
Kaiser  Wilhclm  der  Crosse,  and  large  cruiser  in  replacement  of  the  Hansa, 
1917  (two  ships):  Battleship  in  replacement  of  the  Kaiser  Barbarossa, 
and  large  cruiser  in  replacement  of  the  I'ineta.  A  second  flotilla  of  sub- 
marines will  be  brought  into  service  in  the  autumn ;  this  will  bring  the 
number  of  these  small  vessels  owned  by  Germany  to  twenty-four.  A  third 
flotilla  of  twelve  submarines  is  in  contemplation. — Engineering. 

It  is  to  be  noted  that  in  the  above  program  many  of  the  new  ships  are 
far  greater  in  power  than  those  which  they  replace. 

All  new  German  construction  awarded  this  year  went  to  the  Baltic  yards. 
The  Ersatc  Brandenburg  to  Germania  works  at  Kiel. 

The  armored  cruiser  Kaiserin  Augusta  to  the  shipyard  Schichau  at 
Dantzig.  Of  the  smaller  units  the  imperial  dockyard  of  Kiel  will  build  the 
cruiser  Ersats  Prince  Wilhehn,  and  Vulcan  works  of  Stettin  the  cruiser 
Ersats  Irene.  Twelve  destroyers  will  be  built  at  Schichau,  and  six  sub- 
marines at  Germania  works  al  Kiel. — Internationale  Kevuc. 

N'ew  Dockyard. — A  dockyard  will  he  established  at  Cuxhaven  to  afford 
accommodation  for  vessels  of  the  largest  size.  At  present  it  is  made  use 
of  only  for  those  vessels  which  cannot  be  berthed  at  Wilhelmshaven. 

BuDCBT. — This  provides  that  in  1914  the  army  will  consist  of  688.100  men, 
who  arc  divided  into  544,200  men  and  petty  officers,  and  07,600  under 
officers,  13.200  onc-ycar  volunteers,  and  33.  too  higher  and  general  officers. 

The  fleet  will  comprise  80,000  sailors,  petty  oflicers,  and  officers. — La  V'ie 
Maritime- 

Germa.n  Maneuvers. — The  spring  maneuvers  of  the  high  sea  fleet  lasted 
about  six  weeks.  Few  details  are  available.  The  fleet  was  composed  of 
16  battleships,  four  armored  cruisers  {York.  Bluchcr.  Von  der  Tann  and 
MoUke),  Hve  smaller  cruisers,  four  destroyer  flotillas,  one  submarine 
flotilla,  and  two  divisions  of  mine  layers. 

A  first  series  of  exerci.ses  took  place  in  the  North  Sea,  and  a  second  on 
the  coast  of  Denmark  off  Skagen,  after  which  the  second  squadron  went  to 
Wilhelmshaven  and  simulated  a  landing  at  the  mouth  of  the  Ems.  The 
troops  stationed  at  the  isle  of  Borkum,  which  commands  the  Ems,  were 
Llvarned  of  the  landing  while  away  at  target  practice.  They  reached  the 
[port  of  Emden  by  forced  marches,  all  the  steam  vessels  were  seized  and 
[they  embarked.  Steamers  came  from  the  islands  of  Sylb  and  Helgoland 
with  marine  artillery.  'I'he  troops  were  disembarked  and  the  island  suc- 
(cessfully  defended. 

AccniENT.s. — The  collision  of  torpedo-boat  C-r/j  with  the  battleship- 
liser  Friedrich  Karl  happened  during  the  night  in  maneuvers.  The  blow 
iwas  so  violent  thai  the  bow  of  the  torpedo  boat  for  a  length  of  seven  feet 
[was  completely  folded  back.  The  cruiser  sustained  negligible  injuries. 
As  for  the  boat  bcr  hull  was  not  torn  as  the  fold,  and  she  was  able  to  gain 
Kiel  without  making  water,  and  from  there  to  return  under  its  own  steam 
to  the  Wilhelmshaven  shipyard  where  she  is  going  to  be  repaired.  Although 
the  injury  was  very  great,  the  German  steel  used  in  the  construction  of 
torpedo  vessels  as  in  battleships  has  proved  to  be  of  a  great  resistance  and 
of  remarkable  tensile  strength.  The  steel  was  not  ruptured.  The  collision 
occurred  in  the  exercise  of  nmning  a  channel  by  the  torpedo-boats.  This 
maneuver,  of  which  the  details  are  held  secret  in  the  interests  of  national 
defence,  puts  a  strong  test  on  the  quality  of  the  tnalericl  and  on  the  skill  of 
the  crew.  It  is  the  more  difficult  because,  in  night  attacks,  the  torpedo- 
boats,  as  well  a.s  the  enemy's  vessels,  navigate  with  all  hghts  out.  The 
German  torpedo-boats  enjoy  a  justly  earned  reputation  for  being  a  strong 
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arm,  and  hence  it  is  necessary  that  they  occasionally  pay  the  cost  necessary 
to  keep  this  reputation.— (/^fc^r  die  Gesantten  Armeen  uud  Flotttn. 

One  of  the  small  boats  belonging  to  the  German  battleship  ThurinfieH, 
which  was  anchored  with  the  rest  of  the  second  squadron  of  the  active  6ect 
in  the  Kurisches  Haflf.  capsized  July  32  while  it  was  taking  officers  back  to 
the  vessel  from  shore,  two  officers  being  drowned.  Eight  others  were 
brought  ashore  unconscious,  but  were  resuscitated.  Another  pinnace  loaded 
with  bluejackets  belonging  to  the  fleet  also  was  wrecked  in  the  surf,  but 
all  were  saved. 


The  German  battleship  Hessen  rammed  a  torpedo-boat  while  the  smaller 
craft  was  crossing  the  bows  of  the  big  warship  during  a  night  attack  off 
Kiel  July  19.  Three  members  of  the  torpedo-boat's  crew  were  killed.  The 
damaged  vessel  was  towed  to  Kiel  harbor  for  repairs. — Army  and  Navy 
Journal. 
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Trials  of  B.^ttle-Cruiser.— The  battle-cruiser  Princess  Royal,  built  by 
Messrs.  Vickcrs,  Son  &  Maxim,  will  leave  Harrow  for  Dcvonport  on  July 
16,  carrying  out  preliminary  and  anchor  trials  on  the  pa<is;ige.  After  being 
docked  her  gun  and  torpedo  trials  will  take  place  on  September  6  and  7; 
on  September  9  her  twenty- fours  hours  steam  trial  with  runs  on  the  Pol- 
perro  mile  course  will  be  carried  out,  and  on  September  12  her  full  power 
and  other  trials.  She  will  then  be  docked  again,  and  on  September  21  off 
Polperro  she  will  run  mile  trials  at  three-quarters  and  full  power. — United 
Service  Gazette. 

The  "  Princess  Royau" — Captain  Osmond  De  B.  Brock.  Assistant 
Director  of  the  Mobilization  Division  of  the  Admiralty  War  Staff,  will,  on 
August  I,  take  over  the  command  of  the  new  battlc-cruiscr  Princess  Royal, 
which  has  been  built  by  Messrs.  Vickers,  Limited,  at  Barrow-in-Fumess, 
and  will  be  ready  shortly  to  carry  out  her  official  steam  trials.    The  Prineesi 
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Royal  was  laid  down  at  Barrow  on  May  2,  l^io,  and  is  a  sister  ship  to  the 
bafilc-cruiscr  lAon,  flagship  of  the  first  cruiser  squadron.  She  lias  bceti 
built  with  a  length  of  660  feet,  and  a  displacement  of  ^.350  tons,  whilst 
her  turbines  are  of  70,000  horse-power,  estimated  to  propel  her  at  a  speed 
of  28  knots.  The  Princess  Royal  would  have  carried  out  her  trials  in  May 
last,  but  has  been  delayed  for  alterations  to  be  made  in  her  similar  to  those 
made  in  the  battle- cruiser  Lion.  The  cost  of  the  Princess  Royal  will  exceed 
two  millions  sterling. — United  Service  Gacettc. 

H.  M.  S.  ■'  Conqueror." — The  latest  of  the  British  battleships  so  far  con- 
structed— the  Conqueror — has  completed  her  steam  trials,  and  these  have 
yielded  most  satisfactory  results.  The  speed  attained  on  the  full-power 
trials^on  the  measured  nms  exceeded  the  rate  achieved  by  any  Dreadnought 
battleship  in  the  British  Navy,  and,  indeed,  any  battleship  of  the  same 
fighting  power  in  any  foreign  country.  The  Conqueror  on  her  trials 
attained  a  mean  speed  of  22.126  knots,  whereas  the  sister  ship — the 
Thunderer — got  20.08  knots;  the  Monarch.  21.88  knots;  and  the  Orion, 
21.02  knots.  The  speed  aimed  at  in  these  various  ships  was  21  knots,  but 
the  propellers  arc  different,  and  there  is  a  reserve  of  steam  power  to  meet 
contingencies  in  service.  In  the  case  of  the  Conqueror  the  vessel  was  run 
for  a  short  time,  when  at  sea,  at  a  power  considerably  in  excess  of  that 
required  by  the  contract.  The  designed  power  of  the  machinery  was 
27.000  shaft  horse-power,  and  on  the  eight  hours  trial  the  actual  mean  was 
28,430  shaft  horse-power,  the  two  starboard  turbines  developing  14,380 
shaft  horse-power,  and  the  two  port  turbines  14,050  shaft  horse-power,  the 
mean  revolutions  of  all  four  shafts  being  322  revolutions  per  minute.  The 
steam  pressure  at  the  boilers  was  230  pounds,  and  at  the  engines  217  pounds, 
the  vacuum  being  28.3  inches,  with  a  barometer  reading  of  39S2  inches. 
The  coal  consumption  throughout  the  trial  was  1.74  pound,  which  is  very 
satisfactory.  During  this  trial  six  runs  were  made  over  the  measured 
course  at  Polperro,  and  on  these  runs  the  machinery  worked  with 
marvellous  regularity,  the  variations  in  the  mean  revolutions  of  the  tur- 
bines being  between  338  and  340  p  revolutions  per  minute.  The  speed 
attained  varied  very  little,  the  rate  m  these  six  successive  runs  being  22.962 
knots,  22.109,  22.133,  22.133.  22.133,  and  22.F09,  giving  a  mean  speed  of 
22.126  knots,  which,  as  we  have  said,  ia  the  highest  speed  in  any  ship  of  the 
class  to  which  the  Conqueror  belongs. 

On  the  30  hours  coal  consumption  trial  equally  satisfactory  results  were 
got.  The  mean  power  developed  was  19.0S1  shaft  horse-power,  almost 
exactly  equally  divided  between  the  two  starboard  and  the  two  port  shafts. 
The  boiler  pressure  was  a26  pounds,  tlie  vacuum  2S.6  inches,  with  a  baro- 
metric readmg  of  29.57  iriches,  while  the  coal  consumption  was  notably  low. 
Six  runs  were  also  made  on  this  tna!.  and  the  mean  speed  was  19.36  knots. 
Equally  with  this  and  the  full-power  trial  the  ship  was  loaded  to  her  service 
draft,  and  the  stokeholds  were  under  practically  natural  draft  conditions, 
no  difficulty  being  experienced  in  maintaining  full  steam  pressure.  So 
there  is  no  doubt  that,  so  far  as  the  design  is  concerned,  the  machinery  is 
highly  satisfactory. 

There  are  eighteen  boilers  in  the  ship,  of  the  Babcock  &  Wilcox  type, 
and  the  ratio  of  heating  surface  to  grate  area  of  35 :  i,  while  2%  square  feet 
of  heating  surface  is  provided  per  unit  of  power.  The  turbines  are  of  the 
Parsons'  type,  mounted  on  four  shafts,  there  being  two  high-pressure 
ahead  turbines  and  two  low-pressure  ahead  turbines,  while  the  astern 
turbines  arc  also  arranged  similarly  in  scries,  there  being  two  high-pressure 
and  two  low-pressure.  But  whereas  the  high-pressure  ahead  and  astern 
turbines  are  in  separate  casings,  the  low-pressure  ahead  and  astern  tur- 
bines arc.  in  cich  instance,  arranged  in  one  casing. 

The  Conqueror,  which  is  of  22,500  tons  displacement  at  a  draft  of  27  feet 
6  indies,  has  a  length  lietween  perpendiculars  of  545  feet,  a  beam  of  88  feet 
6  inches,  and  a  depth  moulded  of  43  feet  6  inches.    The  ship  is  fitted  with  ten 


13.5-inch  breech  loading  guns,  placed  \n  pairs  in  barbettes,  so  arranged  on 
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the  center  line  that  all  five  can  be  tired  on  every  broadside,  and  that,  m 
addition,  there  is  an  auxiliary  armament  having  a  combination  of  6-inch 
and  4-inch  guns.  The  Conqueror  has  been  built  and  cngincd  by  Messrs. 
William  Beardmore  &  Co.,  the  keel  having  been  laid  on  April  5,  1910,  but 
the  construction  has  been  delayed  owing  to  labor  troubles.  The  firm  are 
to  be  congratulated  on  the  success  of  the  performances  of  the  ship  and 
well  merit  the  confidence  shown  by  the  Admiralty  in  placing  with  them  the 
order  for  the  battleship  Bcnbow,  provided  for  under  the  program  of  1911- 
12. — Engineering. 

The  British  battleship  Conqutror,  on  the  eight-hour,  trial  at  full  power 
June  7.  made  a  speed  of  2x2$  knots  instead  of  the  21  knots  as  stipulated 
m  the  contract.    The  fastest  Brhish  battleship  hitherto  was  the  V^anguard, 
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British  Battleship  "Conquehob. 

which  did  Z2.i  knots  on  her  trial  two  years  ago.  The  fastest  German 
battleship  is  the  Oliicnbvrg,  which  attained  a  speed  of  22.4  knots. — Shipping, 
Illustrated. 

"  CaxTfRtoN  "  (Battleship).  Building  at  Devonport. — The  armor  plat- 
ing for  the  conning-towcrs  has  been  delivered.  The  foremost  tower  will 
be  of  an  enlarged  pattern,  so  constructed  as  to  serve  as  -d  fire-control  and 
Whitehead  observation  station,  and  the  after  one,  of  smaller  dimensions, 
will  serve  as  an  observation  and  Whitehead  control  station  for  the  stern 
fire.  The  grouping  of  the  forward  armor  forms  a  combination  of  excep- 
tional strength,  and  presents  either  inclined  or  curved  surfaces  to  prac- 
tically all  angles  of  Hrc,  the  center  of  (he  combination  l)eing  occupied  by 
the  13.5  inch  barbette  redoubt.— .-fniiv  and  Navy  Gazette. 

In  the  Centurion  an  armored  ba!tcr>*  and  a  super-imposed  armored  case- 
mate is  to  be  introduced  for  the  auxiliary  armament.  The  positions  of  the 
masts  will  have  to  be  changed  and  a  reversion  to  single  masts  is  expected, 
as  K  evidenced  in  the  Lion. 
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New  Type  of  Gun. — The  first  keel  plate  of  the  battleship  Dcfhi  was 
laid  in  July  at  Vickcrs'  naval  construction  works  at  Barrow.  She  will 
represent  the  latest  suiter-Dreadn ought  type  and  will  have  the  newest  13.5- 
inch  guns,  throwing  shells  of  1400  pounds,  against  1250  pounds  of  the  old 
'13-5-inch  giins.  and  equal  to  the  latest  14-inch  gun  of  the  American  Navy. 
.She  will  also  have  sixteen  6-inch  g\]n3  and  many  smaller  ones  with  long 
inge.  Her  speed  will  be  twenty-two  to  twenty-three  knots. — United 
service  Gasette. 

Anti-Rou,ing  Tanks. — The  Centurion  will  have  these  as  well  as  large 
itilge  keels.  The  Kina  George  V  has  had  them  fitted  and  the  Iron  Puke  is 
•to  have  one  of  the  Frahm  type  similar  to  those  of  the  Cunarder  Laconia. 
[These  tanks  consist  of  a  floating  tank  in  an  outer  tank.  The  principle  of 
the  method  being  that  of  attaching  a  second  pendulum  to  a  swmging 
'pendulum  at  its  bulb  and  then  a  third  pendulum  to  the  bulb  of  the  second 
•nduUim.  The  motion  of  the  first  pendulum  is  conceived  to  he  that  of  the 
■waves  uf  the  sea,  the  second  pendulum  is  that  of  the  tank  free  to  float  in- 
side the  ship  and  the  ship  itself  becomes  the  third  pendulum  and  no  rolling 
is  transmitted  to  the  ship  in  any  sea. 

BATTi-E-CRUrsER  "  l.iON." — The  alterations  that  were  necessitated  by  the 
heat  from  the  foremost  funnel  having  been  found  so  great  in  the  course 


Battle-Cruiser  "  Lion  "  Before  Reconstruction. 
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of  the  first  official  steam  trials  than  when  all  the  boilers  were  in  use  it 
twisted  some  of  the  fittings  on  the  navigating  bridge.  warp<?d  the  woodwork. 
generally  made  the  conditions  unbearable  for  those  on  duly  there,  and  the 
heat  from  the  funnel  seriously  affected  the  ship's  compasses  and  other 
delicate  instruments  on  the  bridge  and  in  the  fire-control  platform  which 
forms  part  of  the  tripod  mast,  were  completed  and  the  vessel  commissioned 
June  4  for  service  in  the  first  cruiser  squndron.  She  now.  as  is  seen  from 
the  illustrations,  has  pole  masts  and  the  largest  and  longest  funnel  of  any 
battle-cruiser.    The  fire-control  pear  is  housed  in  the  conning-towcr. 

She  is  the  first  finished  English  warship  to  cost  over  two  millions  sterling. 
The  total  exi>cnditure  has  been  £2.057.708  or  $[0,000460. 

She  is  the  largest  completed  warsliip  in  the  world,  being  50  ^cct  longer 
thaji  the   German  hattlc-cruiscr  Goeben.  and  3800  tons  heavier  than  the 

ritish  battleship  Oriov.     Her  actual  dimensions  are:     Length,  660  feet; 

am,  88.5  feet;  normal  draft,  28  feet;  displacement,  26,350  tons.  Her 
Parsons'  turbines  are  of  70,000  horse-power,  designed  for  a  speed  of  28 
knots. 

The  Lion  is  the  first  cruiser  to  be  completed  armed  with  the  i3.S-iDch 
gun.  Eight  of  these  weapons  are  mounted  in  four  turrets  on  the  center 
line,  the  second  from  forward  being  raised  to  fire  over  the  foremost.  Four 
.guns  thus  bear  ahead,  two  astern,  and  eight  on  cither  broadside.  Two 
2i-inch  torpedo  tubes  arc  fitted,  and  sixteen  4-inch  guns  are  mounted  for 
keeping  off  torpedo  craft.  The  main  armor  belt  is  9  inches  thick  amid- 
ships. 


II26 


Professional  Notes. 


The  REcovsTKUCTEn  "  Lion." — No  one  has  a  favorable  word  to  say  of  th< 
battle-cruiser  Lion's  appearance,  now  that  she  is  again  at  sea.  write*  a 
naval  correspondent  of  The  Globe.  OriRinally  she  was  characterised  by 
one  expert  as  "  ihe  ugliest  vessel  in  the  British  Navy,"  but  in  point  of  com- 
parison she  was  handsome  six  months  ago  to  what  she  is  now.  with  the 
foremost  and  center  funnels  much  closer  tosether  than  the  center  and 
after  funnels,  the  two  pole  masts  (there  is  no  tripod)  disposed  unlike  any- 
thing: to  which  the  eye  is  accustomed,  and  the  conning-tower  enlarged  so 
much  that  it  detracts  from  the  few  graceful  lines  which  the  vessel  originally 
possessed.  The  only  redeeming  feature  about  the  alterations,  so  far  as  they 
relate  to  the  appearance  of  the  Lion,  is  that  the  three  funnels  are  sym- 
metrical ;  instead  of  the  foremost  one  being  almost  oblong,  it  is  now  oval, 
and  (he  other  two,  which  were  stumpy,  have  been  raised  to  a  height  uni- 
form with  the  new  one.  How  the  modifications  will  answer  remains  lo  be 
proved  during  the  forthcoming  maneuvers;  but  one  thing  which  is  certaia 
IS  that  the  "spotter"  will  not  run  the  risk  of  being  suffocated  by  the 
control  position  being  placed,  as  it  formerly  was,  abaft  the  foremost  funnel 
The  mast  which  carries  the  control  platform  is  now  before  the  funnel 
where  in  most  conditions  of  weather  it  will  escape  the  fumes  from  the  up- 


Battle-Crl'iser  ■'  Lion  "'  Afteh  Recunstrvc-hon. 


takes.  The  alteratiuns  to  the  Lion  and  her  two  sister  ships  are  estimated 
to  cost  quite  i70,ooo,  and  will  be  a  charge  upon  the  supplementary  estimate*. 
— Page's  Weekly. 
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H.  M.  AusTRAUAN  Cruiser  "  Melbourne."— The  launch  of  the  c 
Melbourne  at  Cammell.  Laird  &  Co.'s  works  at  Birkenhead  has  s. 
significance,  as  it  marks  a  new  and  definite  naval  policy  undertaken  by 
of  the  Dominions  of  the  Crown.  The  new  Australian  Navy,  of  which  the 
Melbourne  will  form  part,  will  comprise  modem  cruisers,  torpedo-boats, 
and  submarines.  It  will  further  necessitate  the  maintenance  by  this  colony 
of  training  establishments,  dock>'ards,  and  factories.  The  Melbourne  was 
designed  by  Sir  Philip  Watts,  Chief  Constructor  of  the  Navy,  is  456  feet 
10  inches  long  overall,  430  feet  between  perpendiculars,  and  49  feet  10  inchei 
in  breadth,  and  her  displacement  at  load  draft  is  about  5600  tons.  She  will 
carry  eight  6-inch  guns,  two  broadside  torpedo  tubes,  and  will  have  a 
storage  capacity  for  seven  torpedoes.  Protection  is  afforded  to  the  water- 
line  and  the  hull  above  this  line  by  an  armor  belt  extending  the  whole 
length  of  the  ship.  The  thickness  of  this  belt  is  2  inches  amidships. 
Further  protection  of  the  vital  machinery  is  afforded  by  the  coal  bunkers. 
The  inner  bottom  is  continuous  throughout  the  magazine,  machinery  and 
shell  room  spaces,  and  the  hull  is  divided  transversely  and  longitudinally 
with  water-tight  bulkheads. 
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The  vessel  will  be  propelled  by  steam  turbines  of  the  Parsons'  type, 
arranged  to  drive  four  shafts,  each  of  the  shafts  being  available  for  going 
cither  ahead  Or  astern.  Tlic  designed  rcvohitions  when  the  machinery  is  de- 
veloping full  power  will  be  about  500  i>cr  minute.  The  condensers  are  of 
the  Unifiux  type,  and  are  designed  for  the  high  vacua  necessary  with  tur- 
bine machinery.  The  water-tube  boilers  arc  of  the  three-drum  small  tube 
type,  the  tubes  being  iJ-^-inch  and  i^-incli  diameter.  The  boilers  are 
primarily  intended  for  burning  coal,  but  special  arrangements  have  been 
made  to  enable  oil  fuel  to  be  burned  in  conjunction  with  coat  when  this  is 
necessary.  Many  improvcrncnts  have  been  made  in  the  machinery  as  a 
result  of  the  experience  which  has  been  gained  in  previous  vessels  of  the 
class.  The  whole  of  the  steel  forgings  in  connection  with  the  turbine 
machinery  have  been  manufactured  at  the  shipbuilders'  steel  works  at 
Sheffield.  ^ 

The  sliip  is  electrically  lighted  throughout  internally  by  incandescent 
^lamps,  and  arc  lamps  for  use  when  coaling  have  been  provided.  For  coal- 
ing purposes  two  electrically  driven  coahng  winches  will  be  used.  They 
are  capable  of  lifting  one  ton  to  a  height  of  40  feel  at  speeds  var>'ing  from 
75  feet  to  200  feet  per  minute.  The  ammunition  hoists,  the  ash  hoists,  and 
the  after  capstan  are  all  electrically  driven.  The  forward  capstan  placed 
on  forecastle  deck  can  be  worked  by  steam  or  hand.  The  officers  are 
berthed  aft  on  the  lower  deck  and  on  the  starboard  side  of  the  upper  deck. 
The  crew  occupy  the  fon.vard  portions  of  these  decks.  Ten  electrically 
driven  r2f/<-inch  fans  will  supply  air  to  the  magazines,  shell  ro^tms,  steering 
compartment,  engineers'  workshop,  and  working  spaces  beneath  Ihc  lower 
deck,  and  also  to  the  cabin  and  crew  spaces,  etc.  The  engine  rooms  will  be 
closed  down  for  action  and  ventilated  entirely  by  20-inch  and  2S-inch 
electric  fans. 

Electrically  driven  reciprocating  pumps  with  auxiliary  hand  gear  for 
drawing  water  from  the  sea  and  delivering  it  to  a  sanitary  tank,  also  for 
the  dii^tribution  of  fresh  water  to  the  various  apartments,  are  part  of  the 
equipment.  The  steering  gear,  which  is  of  the  screw  pattern,  is  worked  by 
steam  or  hand,  and  is  controlled  from  the  bridge  by  lelemotor  gear.  The 
wireless  telegraphy  installation  is  according  to  the  latest  Admiralty  re- 
quirements. There  are  four  searchlights  placed  in  suitable  positions  and  a 
comprehensive  arrangement  of  voice  pipes,  telegraphs,  and  telephones. 
The  ship  will  be  manned  by  about  400  officers  and  men. 

New  Zealand  Presents  a  Battlf-Cruiser. — The  Admiralty  announce 
[that  they  have  recently  been  in  communication  with  the  government  of 
the  Dominion  of  New  Zealand  upon  the  employment  of  the  battle-cruiser 
which  is  now  building  at  the  charge  of  the  Dominion  for  presentation  to  the 
Royal  Navy.  It  had  been  intended  that  this  vessel  should  be  stationed  in 
the  Far  East,  but  the  government  of  New  Zealand  have,  in  response  to 
Admiralty  inquiries  and  suggestions,  expressed  their  wish  that  the  Admi- 
ralty should  employ  this  vessel  wherever  her  services  can  be  most  useful. 
His  Majesty's  Government  have  gratefully  accepted  this  intimation.  As 
the  Britii*h  squadron  on  the  China  Station  has  recently  been  reinforced  by 
the  Defence,  the  Admiralty  have  decided  that  the  battle-cruiser  New 
Zealand  can  best  at  present  be  employed  in  home  waters.  She  will  accord- 
'Ingly,  as  soon  as  she  is  completed,  visit  the  Dominion  of  New  Zealand, 
'probably  in  the  early  part  of  next  year,  after  which  she  will  join  the  first 
cruiser  squadron  in  the  5rst  fleets  which  her  arrival  will  complete  to  its  full 
strength  of  five  ships. 

The  Dominion  of  New  Zealand  has,  by  this  latest  act,  set  her  seal  to  the 
Imperial  ideal — one  Empire,  one  flag,  one  fleet.  Her  decision  is  of  the 
greatest  significance  and  promise,  and  the  announcement  is  made  at  a 
peculiarly  suitable  moment.  The  standard  of  naval  strength  of  the  Euro- 
pean naval  powers  is  rapidly  rising,  and  the  burden  upon  the  British  tax- 
payer is  increasing,  and  with  a  devotion  which  the  British  people  will 
realize  and  acknowledge  in  fitting  terms,  the  smallest  of  the  self-governing 
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Dominions  makes  her  offering  to  the  common  cause — the  protection  of  ine 
interests  of  all  the  nritains.  It  should  be  added  that  towards  the  general 
expenses  of  the  navy  New  Zealand  is  also  contributing  iioo.ooo  annually. 
In  proportion  to  her  wealth  and  population  she  is  ffiving  more  to  the  naval 
defence  of  the  Fmpirc  than  any  section  thereof,  and  by  her  latest  act  has 
set  a  new  and  splendid  example  of  devotion  to  the  larger  policy — ^ihc  policy 
of  future  generations. — United  Scn-ice  Gazette. 

H.  M.  S.  Firedrake,  one  of  the  three  special  destroyers  ordered  by  the 
Admiralty  last  year  from  Messrs.  Yarrow  &  Co..  of  Glasgow,  had  a  suc- 
cessful official  full-speed  trial  on  Saturday,  June  29,  on  the  Skelmorlie  deep 
water  measured  mile  at  the  mouth  of  the  Clyde,  attaining  during  a  con- 
tinuous run  of  eight  hours  a  mean  speed  of  zy^7  knots,  thus  exceeding  the 
contract  speed  of  3a  knots  l>y  1.17  knots. 

The  vessel  is  255  feet  long  by  25  feet  7  inches  beam,  and  is  prot>eIled 
by  Parsons'  turbines  driving  two  shafts,  steam  being  supplied  by  three 
Yarrow  water-tube  boilers  fitted  with  the  firm's  latest  feed  heating  devices. 

Superheating,  which  has  been  introduced  throughout  stationary  engines 
and  to  a  large  extent  in  locomotive  practice,  owing  to  the  success  of  the 
Archer  and  Attack,  will  undoubtedly  become  universal  in  marine  praciict; 
as  there  is  an  undoubted  gain  of  10  per  cent.  By  superheating,  the  con- 
densation of  the  steam  in  its  passage  through  the  turbine  is  maleriaUy 
reduced,  and  when  cruising  entirely  avoidable. 

A  MiNE-I-AViNc  SQtTADHorc. — Kverv  credit  should  be  given  to  ihc 
authorities  for  the  way  many  of  the  Naiad  and  Apollo  class  of  second- 
class  cruisers  have  been  rescued  from  those  stepping  stones  to  the  scrap 
heap,  the  Mother  Bank  and  outpost  moorings — and  htted  up  for  a  further 
period  of  service  with  the  fleet  as  mine  layers.  It  has  taken  some  time 
to  complete  an  efficient  squadron  of  mine  layers  in  this  way,  but  the  British 
Navy  now  possesses  such  a  squadron,  and  one  which  has  no  equal  in  the 
world.  These  ships  are  under  the  command  of  specialists,  and  are  fre- 
quently exercised  at  the  sort  of  work  they  would  be  called  upon  to  perform 
in  time  of  war;  while  they  have  recently  completed  a  program  whidi  was 
a  searching  test  of  their  efficiency  for  these  functions.  The  test  was  got 
through  successfully  and  with  credit  to  all  concerned.  The  vessels  have 
been  fitted  up  at  the  Royal  dockyards  as  secretly  as  is  possible  in  these 
days  of  many  spies  and  informers,  and  it  is  believed  that  the  Admiralty 
have  succeeded  in  keeping  essential  knowledge  of  their  equipment  from 
those  who  are  anxious  to  discover  it;  it  is  certain  from  the  facility  with 
which  long  lines  of  blockading  mines  arc  run  that  the  plan  adopted  for 
dropping  them  is  quite  reliable.  In  fairly  shallow  water,  when  blockading 
an  enemy's  ports  or  defending  our  own.  such  a  squadron  of  mine  layers 
will  be  of  the  utmost  utility  to  an  admiral,  especially  when  manned  by 
crews  who  have  become  experts  by  constant  practice  in  handling  them  and 
the  intricate  machinery  with  which  the  mines  arc  well  and  truly  sown  along 
the  exact  channel  it  is  intended  they  should  be  drop|>cd.— -i/niVfrf  Service 
Gazette . 
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Submarines. — Submarine  A3  was  towed  into  West  Bay,  and  when  some 
miles  off  Portland  she  was  fired  at  by  the  battleship  St.  Vincent,  whicli.  at 
a  range  of  200  yards,  struck  her  with  the  third  shot  and  sent  her  to  the 
bottom. 

Submarine  Es  was  launched  from  Messrs.  Vickcrs*  works  at  Barrow 
recently.  She  is  of  the  latest  tn)e.  and  will  be  (itted  with  disappearing 
quick-firinp  guns  and  wireless  telegraphy  apparatus. 

The  liflmg  pi^wers  of  the  new  floating  dock  for  destroyers  at  Harwich 
are  to  be  tested  by  the  docking  of  the  Ghurka  and  Mohawk,  whose  united 
displacement  is  1735  tons.  The  dock  was  designed  to  lift  2000  tons. — Army 
and  Naiy  Gasette. 
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Coaling. — Al  Portland  on  May  13  the  average  coaling  of  the  two  first 
squadrons  of  battleships  was  301  tons  per  hour.  These  squadrons  com- 
prise the  13  Dreadnoughts  and  two  Lard  Nelsons. — Le  Vachl. 

The  Addition  to  the  Navy  Estimates. — Mr.  Winston  Churchill  once 
more  gave  proof  of  the  determination  which  he  has  consistently  shown  to 
maintain  our  supremacy  on  the  principle  that  it  is  easiest  to  ensure  peace 
by  being  thoroughly  prepared  for  war.  When  the  Navy  Estimates  of  the 
year  were  issued,  it  was  stated  that  they  had  been  framed  "  on  the  assump- 
tion that  the  existing  programs  of  other  naval  powers  would  not  be  in- 
creased," and  that  "in  the  event  of  any  such  increases  it  will  be  necessary 
lo  present  supplementary  estimates  both  for  men  and  money."  Germany 
is  adding  to  the  provisions  of  her  naval  law  the  amending  bill  providing 
for  the  construction  of  three  additional  battleships  during  the  next  three 
years,  as  well  as  for  the  laying  down  of  more  small  cruisers  and  sub- 
marines; at  the  same  time,  m  order  to  add  to  the  number  of  ships  con- 
tinuously in  commission  in  the  North  Sea.  15.000  oflicers  and  men  are  to  be 
added  to  the  personnel.  The  bill  providing  for  these  additions  only  passed 
its  second  reading  in  the  Reichstag  on  a  Tuesday  evening.  Mr.  Winston 
Qmrchill,  in  ihc  House  of  Commons,  on  Wednesday,  announced  that  he 
would  present  supplementary  estimates  to  provide  for  the  increase  promised 
in  view  of  such  contingency  as  has  now  arisen  by  the  action  of  the  German 
naval  authorities.  No  information,  nf  course,  is  yet  available  as  lo  the 
extent  of  the  increase  decided  upon  by  the  First  Lord  of  the  Admiralty; 
but  it  may  he  remembered  thai  in  introducing  the  estimates  in  March.  Mr. 
Winston  Churchill  stated  that  the  standard  of  naval  strength  aimed  at  by 
the  British  .Admiralty  was  a  standard  of  60  per  cent  in  excess  of  the  then 
existing  German  naval  law,  so  that  during  the  next  six  years  from  now 
we  should  lay  down  per  annum  four  ships  and  three  ships  alternately,  be- 
ginning with  four  this  year;  this,  he  stated,  *' is  the  least  that  will  maintain 
the  60  per  cent  standard."  He  made  it  clear,  however,  that  any  single 
additional  ship  added,  say,  by  Germany,  would  be  met  by  two  additional 
ships  laid  down  by  Britain.  As  Germany  has  decided  to  lay  down  tliree 
additional  ships  during  the  next  three  years,  obviously  the  British  Admiralty 
must  lay  down  six  ships  during  the  same  period.  Consequently  the  pro- 
gram of  the  next  three  years  ought  to  be  not  four,  three,  and  four  ships, 
but  six.  five  and  six  ships  in  the  respective  years.  At  the  same  time,  ad- 
ditions must  be  made  to  the  personnel.  Jt  is  needless  to  say  that  the  country 
has  shown  ready  an  almost  universal  appro^'al  of  the  First  Lord's  state- 
ment. The  effect  of  this  announcement  was  augmented  by  a  speech  at  the 
dinner  of  the  Worshipful  Company  of  Shipwrights,  when  he  stated 
that  '*  although  the  additional  estimates  will  not  be  so  large  as  some 
would  hope  and  others  would  fear,"  Mis  Majesty's  Government  would 
be  able  to  convince  the  House  of  Commons  that  what  they  asked  for 
was  both  necessary  and  sufficient.  He  expressed  the  widely  entertained 
satisfaction  that,  while  we  have  several  parties  in  the  state,  we  have 
only  one  navy,  which  is  the  care  of  all  parties.  Another  point  in  his 
statesmanlike  speech  was  the  announcement  that  the  Third  Sea  Lord, 
who  is  the  officer  nf  the  .-\dmiralty  charged  with  the  care  of  the  great 
province  of  materiel,  would  he  relieved  of  all  unnecessary  departmental 
work,  so  that  he  might  have  leisure  for  reflection  and  for  study,  and 
freedom  to  move  about  frequently  in  the  sea-going  fleets.  This  idea  of 
closer  contact  between  the  executive  officers  of  the  Admiralty  and  the 
fleet  is  further  ensured  by  the  unusual  procedure  now  decided  upon,  that 
Vice-Admiral  Prince  Louis  of  Rattcnbcrg,  one  of  the  Lords  Commissioners, 
will  command  a  fleet  during  the  maneuvers,  which  arc  to  be  carried  out 
on  an  exceptionally  large  scale  towards  the  end  of  July.  Brief  reference 
should  also  be  made  here  to  the  development  in  naval  policy  which  was 
enunciated  by  Mr.  Winston  Churchill,  whereby  the  fleet  would  be  con- 
centrated more  in  home  waters.  As  a  consequence  of  the  restriction  in 
world-wide  mobility  involved  by  this,  the  plea  was  put  forward  that  sooner 
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rather  than  later,  naval  responsihility  must  be  shared  by  the  colonists,  to^ 
this  extent:  that  while  the  mother  country  maintained  the  Empire's  sea 
supremacy  in  the  decisive  theater  of  European  waters,  the  daughter  states 
might  undertake  the  control  and  guarding  o{  the  rest  of  the  Empire. — 
Bnsineerins. 

The  Admiralty  announce  a  further  important  step  in  connection  with  the 
new  organization  of  the  Heet.  which  was  explained  by  the  First  Lord  in  his 
speech  introducing  the  Navy  E-stimates.  The  changes  will  be  effected  in  the 
course  of  the  next  month,  and  when  they  arc  completed,  six  battle  squad- 
rons will  be  homogeneous.  The  first  and  second  will  consist  of  the  Drtad- 
nouRhts  and  the  Lord  Nelsons.  The  third  squadron  (ex-Atlantic)  will  be 
newly  formed  of  the  eight  King  Edward  I'll  class.  In  the  course  of  the 
summer  the  present  Mediterranean  battle  squadron  will  be  based  on  Gib- 
raltar and  formed  into  the  fourth  battle  squadron,  and  consist  at  the  out- 
set of  the  Duncan  class.  All  these  four  squadrons  will  be  in  full  com- 
mission and  will  form  the  first  Heet.  The  tifth  battle  squadron,  hithcno  ^M 
known  as  the  third  division  (nucleus  crew  ships),  will  consist  of  the  cigM  ^M 
ships  of  the  Formidable  class.  The  seventh  battle  squadron  (third  fleet)  ^ 
will  comprise  eight  Majesties,  and  it  is  to  this  squadron  that  the  new  im- 
mediate reserve  will  be  attached.  The  two  battleships  of  the  Swiflsnrr 
class,  now  in  the  Mediterranean,  will  pass  into  the  third  fleet.  It  will  not 
be  necessary  to  complete  the  sixth  or  to  form  the  eighth  squadron  at  present 
It  is  intended  that  the  tlrst,  second,  third,  fourth,  fifth,  and  seventh  squad- 
rons should  take  part  in  the  maneuvers  in  July  as  regular  tactical  units. — 
United  Senice  Gasetir,  May  9. 

The  Admiralty  have  decided  upon  the  construction  of  a  third  graving 
dock  at  Rosyth  naval  base,  at  a  cost  of  £250.000.  This  additional  dock, 
which  will  he  900  feet  long,  will  occupy  the  most  easterly  position  of  the 
three,  and  will  adjoin  the  submarine  basin  of  the  two  docks  already  under 
construction.  One  has  been  excavated  to  the  required  depth,  and  is  being 
bottomed  with  25  feet  of  concrete;  the  excavation  of  the  other  is  also  well 
forward.  According  to  the  revised  plans  of  the  Admiralty,  sufticieni  land 
will  be  reserved  to  permit  of  the  construction  of  a  fourth  graving  dock  if 
necessary.  The  submarine  basin,  which  was  almost  completed,  is  being 
further  deepened  to  the  extent  of  5  feet  to  provide  the  additional  accom- 
modation necessitated  by  the  Admiralty's  revised  scheme.  The  proposed 
site  of  the  administrative  offices  has  also  been  removed  further  inland; 
The  foreshore  towards  the  western  extremity  of  the  base,  and  extending 
for  nearly  a  mile,  will  be  reclaimed  and  raised  to  provide  sites  for  an  ex- 
tensive range  of  workshops. — United  Service  Gazette,  May  ^ 

The  Admiralty  yzsxxhXos  Fijoatinc  Dock. — There  has  just  been  de- 
livered to  the  Admiralty,  for  use  in  the  Mcdway,  a  floating  dock  capable 
of  lifting  32,000  tons,  ana  therefore  suitable  for  accommodating  the  largest 
of  our  battleships  or  battle-cruisers.  The  dock  has  been  constructed  at  the 
Wallscnd  shipyard  of  Messrs.  Swan,  Hunter  &  Wigham  Richardson,  who 
have  executed  orders  for  similar  docks  for  the  British  Admiralty,  the 
governments  of  Natal,  Southern  Nigeria,  Japan,  and  Spain,  and  also  for 
numerous  foreign  clients  in  various  parts  of  the  world.  During  this  year 
the  same  builders  have  delivered  to  the  British  Admiralty  three  floating 
docks :  one  for  raising  submarines,  another  for  torpedo-boat  destroyers, 
and  this  battleship  dock,  the  latest  and  largest  yet  constructed  in  the  United 
Kingdom. 
3'he  designs  of  the  dock  were  prepared  in  conjunction  with  Messrs. 
"k  &  Siandfield,  of  Westminster,  who  have  a  world-wide  reputation 
sudi  work.  It  is  of  the  so-called  "  box  "  type,  with  two  side  walls — 
is  to  say,  on  each  side  of  the  pontoon  proper,  and  running  almost  the 
length  of  it,  there  is  erected  a  hollow  wall.  Not  only  arc  these  side 
lanently  attached  to  the  pontoon,  but  the  dock  cannot  be  divided 
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into  parts  longitudinally  without  the  side  walls  of  each  part  remaining 
attached  to  the  bottom.  This  constitutes  broadly  the  difference  between 
Ihe  "  box-dock  "  and  docks  of  the  "  self-docking  '*  type.  The  latter  are  built 
in  detachable  sections,  so  that  one  or  more  portions  of  the  dock  can  raise 
the  remainder  for  purposes  of  cleaning,  painting,  and  repairing. 

Some  idt'a  of  the  great  size  of  the  Medway  dock  may  be  gained  when  it 
h  is  known  that  it  covers  an  area  of  2%  acres.  The  overall  dimensions 
arc  680  feet  long  and  144  feet  wide.  The  clear  width  between  the  rubbing 
limbers  at  the  top  deck  is  it^  feet.  The  side  walls  are  66  feet  high  on  the 
outside  of  the  dock  and  rise  46;^  feet  above  the  pontoon.  In  length  they 
are  530  feet  along  the  pontoon  deck  and  440  feet  at  the  top.  The  depth  of 
the  pontoon  is  about  20  feet.  The  weight  of  mteel  plates  and  angles  worked 
into  the  dock  is  about  12.000  tons.  The  dock  is  designed  to  lift  battleships 
of  displacements  up  to  ,^2.000  tons,  with  drafts  up  to  36  feet.  The  keel- 
blocks,  of  English  oak.  are  spread  over  a  length  of  640  feet,  and  the  two 
lines  of  bilge  blocks  at  each  side  cover  a  length  of  280  feet. 

The  two  forward  chimneys  are  hinged,  so  that  they  may  be  turned  down 
to  allow  the  travelling  crane  to  pass  to  the  forward  end  of  the  wall.  Land- 
ing stages  are  provided  on  each  side  of  the  dock  with  stairways  leading  to 
the  tops  of  the  wall,  so  that  the  dock  can  be  boarded  at  any  time,  no  matter 
how  far  it  may  be  submerged. 

The  gangways  are  swung  on  pivots,  and,  when  closed,  give  access  from 
one  wail  to  the  other.  At  each  end  of  each  wall  there  is  a  very  strong 
limber  roller  fender  to  help  to  guide  vessels  when  being  docked.  The 
mooring  attachments  have  been  made  exceptionally  large  and  strong,  so 

efficiently  to  hold  the  dock  in  a  tideway. 

Each  of  the  side  walls  has  a  water-tight  deck  running  the  whole  length, 
and  the  bottom  pontoon  is  divided  both  transversely  and  longitudinally  by 
a  number  of  water-tight  bulkheads.  These  bulkheads  and  decks  divide  the 
pontoon  and  walls  into  about  eightv  water-tight  compartments.  These  are 
grouped  into  sections,  each  of  whicfi  has  its  own  set  of  valves,  so  that  it  can 
be  flooded  or  emptied  independently.  There  is  a  complete  service  of  tele- 
pones  to  connect  the  various  machinery  spaces  with  the  principal  control 
Station  in  the  valve  house,  which  is  placed  on  the  starboard  wall  at  its 
forward  end.  From  this  station  arc  controlled  all  the  valves  and  pumping 
arrangements  for  the  various  compartments  of  the  dock.  A  number  of 
pressure  gauges  show  the  height  of  water  in  each  compartment,  The  gear 
lor  operating  ^he  valves  is  on  the  Wcstinghouse  electro-pneumatic  system. 

The  steam  power  is  supplied  from  eight  boilers  of  marine  t>-pc,  working 
at  a  pressure  of  1^5  pounds  i»er  square  inch,  constructed  at  the  Neptune 
works  of  Messrs.  Swan,  Hunter  &  Wigham  Richardson,  Limited.  Two  of 
these  boilers  are  placed  at  each  end  of  each  wall.  The  pumping  machinery, 
supplies  by  Messrs.  Gwynncs.  Ltd..  of  Hammersmith,  includes  eight  com- 
pound condensing  engines.  Each  drives  a  set  of  centrifugal  pumps.  For 
wash-down  and  fire  services  two  direct-acting  steam  pumps  have  been  placed 
in  each  wall,  capable  of  delivering  400  gallons  of  water  per  minute.  A 
dynamo  room  is  provided  in  each  wall,  the  installation  of  machinery  com- 
prising duplicate  sets  of  Messrs.  Browett,  Lindley  &  Cn.'s  two-crank  com- 
pound high-speed  engines,  running  with  forced  lubrication,  and  driving 
Wcstinghouse  direct-current  generators.  This  equipment  of  electrical  ma- 
chinery supplies  current  for  driving  the  machinery  in  the  workshops,  the 
travelling  cranes,  the  valve  gear,  and  for  lighting,  etc.:  through  tlexiblc  con- 
ductors, power  and  light  arc  alsn  supplied  to  any  warship  that  may  be  in  the 
dock.  In  each  wall  of  the  dock  there  has  also  been  placed  an  air  compressor 
providing  power  for  a  complete  equipment  of  pneumatic  tools,  and  also 
lOr  actuating  the  electro-pneumatic  valve-opening  gear. 

In  the  starboard  wall  there  is  a  fine  range  of  workshops.  These  include 
a  copper<«mi(h's  shop,  27  feet  long,  and  three  other  shops,  each  50  feet 
long — namely,  a  lathe  shop,  a  smithy,  and  a  machine  shop.  These  work- 
shops are  remarkably  well  equipped,  and  contain  a  number  of  tine  tools, 
such  as  high-speed  lathes,  boring  and  milling  machines,  an  etcctro-pneu- 
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matic  power  hammer,  a  flanging  machine,  punching  and  shearing  mschi 
forges,  an  hydraulic  pipe-bonding  machine  and  planing  machines.  In 
port  wall  livmg  accommodation,  including  mess  rooms,  lavatories,  etc.,  has 
been  provided  for  the  dockmaster,  petty  officers,  and  dock  crew.  On  the 
top  of  each  wall  there  is  a  5-ton  electric  crane,  constructed  by  Messrs. 
Booth,  of  Rodley.  These  cranes  have  separate  motions  for  travelling, 
revolving,  derncking.  hoisting  and  lowering.  liight  powerful  steam-driven 
capstans,  MippHed  by  Messrs.  Hariicld,  are  placed  on  the  walls  for  warping 
ships  into  position. 

1  he  dock  was  towed  from  the  Wallsend  shipyard  to  the  Mcdway  by  foufi 
powerful  tugs  owned  l>y  ^Icss^s.  I-  Smith  &  Co.,  of  Rotterdam  The  voyage 
was  safely  accomplished,  and  the  dock  is  now  ready  to  undergo  the  lifting 
trials  in  the  presence  of  the  Admiralty  officials.  It  will  not  Iw  possible  to 
provide  a  battleship  with  a  displacement  of  32,000  tons,  but  it  is  hoped  that 
the  Admiralty  will  lest  the  dock  with  the  largest  vessel  they  possess. — 
BngtHeeriug, 

This  dock  was  tested  July  ^o,  igxa  in  Saltpan  Reach  under  officiaJs  from 
Chatham  dockyard.  Was  successful.  The  battleship  Si.  yincent  will  be 
the  tirst  vessel  to  be  docked. 


The  Navai.  Flying  Winc. — The  first  appointments  of  naval  officers  to  the 
newly  organized  Royal  Flying  Corps  conform  to  general  expectations,  and 
on  the  whole  will  be  approved  by  the  service.  Captain  Godfrey  M.  Paine's 
appointment  as  commandant  of  the  Central  Flying  School  on  Salisbury 
Plain  will  be  especially  popular,  it  it  a  distinction  for  a  naval  olftcer  to  b« 
the  first  occupant  of  this  post,  the  work  of  which  will  be  of  a  military  as 
well  as  a  naval  character.  At  the  Central  School,  the  preliminary  training 
of  pilots  will  be  carried  out,  three  courses  of  about  four  months  each  being 
held  every  year  for  this  purpose.  The  number  of  flyers  at  present  estimated 
for  naval  requirements  is  forty  per  annum:  not  more  than  one-fourth  of 
this  number  have  as  yet  passed  through  the  course  at  the  Royal  Aero  Club's 
ground  at  Eastchurch,  which  is  being  utilized  until  the  Central  School  is 
ready,  but  the  further  appointments  for  training  there  show  that  ihc 
Admiralty  will  have  no  difficulty  in  reaching  the  tigure  specified  in  the 
Memorandum  on  Aviation  recently  issued.  Captain  G.  M.  Paine  is  not 
only  a  progressive  officer,  but  he  has  been  associated  with  the  development 
of  the  Eastchurch  School  since  August  last,  and  has  qualified  for  an  aerial 
pilot's  certificate  by  a  flight  on  the  Short  biplane  No.  38.  Simultaneously 
with  his  appointment  to  Salisbury  Plain,  Commander  (."harles  R.  Samson 
is  to  be  commandant  of  the  Naval  Wing  of  the  Royal  Hying  Corps.  He! 
will,  of  course,  be  stationed  at  Eastchurch,  where  the  more  adv.nnced  anrf 
special  training  of  the  naval  pilots  will  be  carried  out,  and  hydroplaning, 
with  boat  flying,  will  be  taught.  Commander  Samson's  rise  in  the  new 
branch  has  been  both  notable  and  rapid,  but  his  success  has  been  achieved 
by  making  the  most  of  the  opportunities  that  have  come  to  him  and  by  the 
daring  and  skill  which  have  characterized  his  work  The  good  wishes  of  the 
navy  will  he  with  Captain  Paine  and  Commander  Samson  on  taking  up  their 
new  appointments,  and  it  may  confidently  be  expected  that  progress  in  lb« 
near  future  may  be  even  more  marked  than  of  late. — .4rr«y  and  Navy 
GasetU. 

Rkqi^irements  as  to  SrEciALizATiov  IN  liKtciNKERiVG. — It  has  been  de- 
cided as  a  temporar>*  measure  to  suspend  the  regulation  as  to  the  length  of 
service  necessar>'  to  render  naval  officers  eligible  to  si>ccialize  in  engineering. 
As  the  first  course  to  qualify  for  specialization  will  commence  in  October, 
1913.  and  at  that  dale  there  will  not  be  a  sufficient  number  of  lieutenants 
eligible  by  service,  officers  desirous  of  qualifying  in  engineering  will  for  the 
present  he  considered  for  selection,  provided  they  have  performed  their 
months  training  m  the  engine  room  and  have  obtained  their  deck  watch- 
certificate.  Lieutenants  and  sub-lieutenants  who  entered  as  navftl 
ieptcmber.  1903.  and  Januar>'.  1904.  arc  now  permitted  to  send 
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in  their  applications  t^  specialize  in  engineering  with  a  view  to  a  selection 
being  made  for  the  first  course. — Engineer. 

King  George  reviewed  the  battle  fleet  the  second  week  in  May  at  Port- 
land. The  ships  were  handled  in  shifting  fog  and  thick  weather.  The 
targets  were  much  obscured,  but  the  practice  tiring,  particularly  that  of  the 
Orion's  i.T5-inch  guns,  was  excellent.  Six  submarines  attacked  the  jV(*p- 
tiine  and  Ht'rcules  at  sea.  The  periscopes  were  but  ill-defined  splashes  in 
the  sea  and  fog.  The  Neptune  was  hit  twice,  once  from  a  bow  tube  and  the 
other  from  a  stern  tube  after  passing  under  the  battleship.  The  boats  were 
within  300  yards  of  the  ships  when  discovered  by  them.  Four  aviators 
located  ihc  King's  yacht  in  the  thick  fog.  They  used  hydro-aeroplanes 
and  found  that  submarines  under  water  could  be  seen  quite  readily, 

Submarine  D-4  took  (he  King  on  a  two-mile  submerged  run  outside  of 
Portland  harbor. 

Inciijenton  the  "  Thv KDt»r.R."— Thunderer  (battleship.  Capt.  H.  Oliver. 
M-  V,  O.). — Replying  to  Mr.  Falle  in  the  House  of  Commons.  Mr.  Mac- 
namara  said : 

"  I  am  glad  to  have  this  opportunity  of  giving  an  emphatic  contradiction 
to  the  alarmist  reports  that  nave  appeared  in  the  press,  and  constitute  a 
gross  slander  upon  the  conduci  and  bearing  of  the  personnel  of  (he  Royal 
Navy.  I  win  read  to  the  House  the  official  account  of  the  accident  that  has 
been  forwarded  to  the  Admirally  by  the  commander-in-chief,  Devonporl: 

" '  The  last  shell,  except  one,  was  being  lowered  to  "  Y  "  shell  room  in  the 
service-pattern  sling,  the  point  of  the  shell  being  upwards.  It  was  about 
half-way  down  when  owing  to  a  kink  in  the  wire  whip  a  turn  came  off  the 
drum  of  the  electric  winch,  and  the  projectile  took  charge  and  fell  to  the 
deck  of  the  shell  room.  It  struck  an  iron  Kidder  nn  the  way  down,  damag- 
ing the  rungs  and  knocking  off  the  cap  of  the  ftlsc.  The  shell  bad  been 
fu5c<l  on  the  upiK-r  deck.  It  was  immediately  hoisted  up  again  and  the  fuse 
examined  by  the  lieutenant  (G.)  and  found  correct,  a  cap  was  put  on  and 
the  shell  returned  to  its  bay.  where  it  now  is  quite  serviceable.  No  onti  was 
hurt,  and  the  ladder  will  be  repaired  by  the  ship's  staff.  The  work  of 
taking  in  ammunition  was  not  stopped,  no  one  left  his  station,  and  there  was 
no  consternation.' 

"  1  may  add  that  the  fuse  is  a  percussion  fuse  and  was  fully  protected 
for  transport  by  means  of  a  cap  as  well  as  by  its  own  safety  arrangements." 
— Army  and  Navy  Gazette. 

Strategical  Arrangement  op  the  British  Fleet.— The  policy  of  naval 
economy  instigated  in  igo6  by  the  economists,  and  maintained  for  some  two 
years  or  more,  deprived  the  fleet  of  considerable  cruiser  force,  thus  weak- 
ening what  has  been  known  for  many  decades  as  our  Empire  patrolling: 
ihis  policy  has  made  it  possible  for  critics  of  our  present  tleet  organization 
lo  assert  that  we  have  abandoned  our  Empire  defence,  a  statement  which, 
although  it  hns  a  c"lnring  derived  from  the  foregoing  facts,  is  not  quite 
true  in  substance.  It  would,  indeed,  be  ridiculous  to  take  much  notice  of 
it  were  it  not  calculated  to  mislead  the  oversea  Dominions,  who,  after  years 
of  naval  support  and  protection  by  the  mother  country,  are  having  the 
fact  brought  home  to  them  that  the  task  of  Empire  patrol  is  now  one  that 
cannot  easily  be  borne  by  the  motherland  in  its  entirety.  The  factors  that 
have  brought  about  this  situation  are  numerous,  but  the  salient  ones,  briefly 
dealt  with,  are:  (i)  The  increase  of  contemporary  naval  power  adjacent 
to  the  heart  of  the  Empire,  which  necessitates  a  corresponding  increase 
in  our  home  fleets;  (2)  the  policy  of  weakening  instead  of  strengthening 
our  cruiser  power  on  the  Empire  trade  routes,  which,  it  may  be  remarked, 
is  not  the  fault  or  neglect  of  the  present  War  Minister  or  Sea  Lords;  (1) 
the  neglect  show-n  hitlierto  in  coming  to  a  decision  or  agreement  with  the 
merchant  marine  on  the  question  of  arming  mercantile  craft  should  war 
be  imminent  or  active.     All  these  matters  arc,  wc  believe,  being  remedied 
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as  (}uickly  as  such  a  colossal  task  can  be  attended  to  in  all  its  details,  bm 
during  the  evolutionary  stage  some  safeguard  was  absolutely  necessary, 
and  the  concentration  of  our  naval  power,  under  the  present  organization, 
is  the  plan  adopted.  It  represents  neither  the  abandonment  of  Empire 
patrol  or  giiardiani>h)p,  but  is  simply  a  precaution  taken  during  the  period 
that  errors  of  the  past  decade  arc  being  corrected,  and  we  feel  certain  that 
the  observant  populace  of  our  far-Hung  Dominions  will  realize  that  such  a 
course  was  necessary. 

Mr.  Balfour  says:  "There  are  two  ways  in  which  a  hostile  country  can 
be  crushed.  It  can  be  conquered  or  it  can  be  starved.  If  Germany  were 
masters  in  our  home  waters  she  could  apply  both  methods  to  Great  Britain. 
Were  Britain  ten  times  master  in  the  North  Sea  she  could  apply  neither 
method  to  Germany.  Without  a  superior  fleet  Britain  would  no  longer 
count  as  a  power.  Without  any  tleet  at  all  Germany  would  remain  the 
greatest  power  in  Europe."  Out  of  these  few  sentences  British  statesmen 
should  he  able  to  clearly  discern  which  way  our  safety  lies. 

The  most  absorbing  topic  of  the  situation  is  that  which  presents  itsd/ 
in  the  Mediterranean.  Unless  wc  were  to  consider  the  possibility  of  great 
European  coalition,  such  as  Germany,  Italy  and  Austria-Hungary,  arrayed 
in  war  against  us  at  the  same  time,  there  seemed  no  need  to  keep  bottled  up 
in  the  Mediterranean  a  strong  and  useful  battle  fleet,  when  by  holding  the 
wayside  fortresses  and  both  entrances  to  the  middle  sea  we  could  just  as 
effectively  maintain  command  of  our  eastern  routes.  The  conference,  which 
has  just  been  concluded  at  Malta  between  Lord  Kitchener,  Mr.  Asquttb 
and  the  First  Lord  of  the  Admiralty,  was  but  another  step  towards  the 
consummation  of  this  strategy.  The  Eg>Titian  garrisons  will  probably  be 
strengthened,  the  wayside  garrisons  in  the  Mediterranean  made  siege  proof, 
and  the  sea  power,  thus  released  for  a  time,  utilized  along  the  more  open 
routes,  or  if  necessary  to  cover  the  heart  of  the  Empire.  Australia,  Indift, 
South  Africa  and  Eg>pt  will  in  course  of  time  join  hands,  which  they  can 
safely  do  as  long  as  the  Japanese  alliance  holds  good,  whilst  with  the  open- 
ing of  the  Panama  Canal  and  the  completion  of  the  Cape  to  Cairo  Railway, 
which  arc  larger  factors  in  Empire  consolidation,  the  present  disposition 
of  not  only  the  fleet,  but  also  much  of  British  land  power  seems  to  he  prtn 
ceeding  on  sound  lines.  There  is,  however,  a  paucity  in  our  sea  power  at 
the  present  lime  which  makes  careful  strategy  necessary. — United  Scnift 
Gasctte. 


The  English  Naval  Manelhters. — These  were  held  in  July  and  were 
preceded  by  a  review  of  the  fleet  at  Spilhead  on  July  9.  The  members  of 
the  Hou»:cs  of  Lords  and  Commons  inspected  the  fleet  and  saw  two  flights 
by  naval  hydro-aernplanes,  destroyer  and  submarine  attacks,  and  the  getting 
under  way  of  the  fleet  There  were  six  lines  of  vessels,  a  summary  bf 
classes  of  which  follows: 

Battleships    42 

Battle-cruisers 5 

Armored    cruisers  *    . ., a6 

Protected  cruisers   9 

Flotilla  cruisers   12 

Depot  ships  for  destroyers  and  submarines 9 

Mine  layers  6 

Mine  sweepers  (torpedo  gunboats) 3 

Destroyers    107 

Submarines    19 

Hospital  ship T 

Total    339 

•  Including  the  light  battleships.  Triumph  and  Swiftsurr.  which  will  be 
employed  as  cruisers  during  the  maneuvers. 
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The  ThunHerer  flew  the  flag  of  Prince  Louis  of  Battcnbiirg.  the  com- 
'  mander-in-chicf  of  the  combined  fleets,  and  also  in  command  of  the  Blue 
fleet  for  the  maneuvers.  This  Hect  had  nearly  twice  the  strength  of  the 
Red  fleet  under  Sir  George  A.  Call3fj:han  with  the  XcptHHf  as  flagship.  The 
number  of  flag  oflicers  afloat  on  this  occasion  is  noteworthy.  There  were 
a  total  of  twenty,  including  in  the  list  five  vice-admirals  and  fifteen 
rear-admirals.  The  maneuvers  hoped  to  give  as  an  object  lesson  that  the 
nation  must  see  the  necessity  of  maintaining  above  all  else  the  supremacy 
of  the  North  Sea,  the  command  of  the  Mediterranean  being  distinctly 
secondary  to  that. 

At  5  p.  m.  the  signal  was  made  for  the  fleet  to  weigh,  and  precisely  to 
the  moment  the  long  line  of  cruisers  began  to  move  away  to  the  east- 
ward. In  ordered  precision,  led  hy  the  huge  battle-cruiser  Lion,  each  ship 
maintaining  her  distance  from  the  one  ahead  of  her,  at  a  siKcd  of  eight 
to  ten  knots,  the  first,  second  and  third  cruiser  squadrons  passed  away 
up  Channel  and  nut  of  sight.  Two  more  divisions  of  cruisers  followed 
in  single  file,  and  then  came  the  battleships  in  two  columns  of  divisions 
in  line  ahead. 

The  maneuvers  began  at  midnight  July  12.  The  Red  fleet,  the  attacking 
fleet,  had  as  its  main  object  that  of  landing  troops  on  the  northeast  coast 
of  Scotland,  and  to  capture  or  blockade  all  the  shipping  ports  on  the  east 
coast. 

A  party  of  400  Royal  Marine  Light  Infantry  and  200  Royal  Marine 
Artillery  proceeded  from  Portsmouth  by  steamer  to  the  Orkney  Islands, 
to  take  up  a  defensive  position  and  prevent  any  attempt  to  land. 

Milford  Haven  was  defended  by  four  cruisers  and  two  mine  layers  from 
the  Blue  fleet,  the  forts  being  manned  by  artillery. 
Sir  William  H.  May  on  the  Euryalus  was  chief  umpire- 
Few  details  are  available  as  lo  the  actual  work  of  the  fleets.     Several 
minor  accidents,  such  as  collisions  Iwtween  destroyers,  the  grounding  of  a 
submarine  on  the  Pentlands  Shoals,  took  place,  hut  no  lives  were  lost. 

A  landing  from  the  Red  fleet  did  take  place  at  Filey.  The  numbers 
landed  were  so  few,  before  the  defenders  came  upon  the  scene,  that  they 
must  certainly  have  been  taken  prisoners  in  actual  warfare. — Army  and 
Navy  CasetU, 

The  battle-cruiser  Lion  distingtiished  herself  hy  coming  on  the  scene 
early  and  holding  the  raiders  in  check  until  her  slower  consorts  came  to  her 
assistance.  This  landing  was  not  a  success.  The  torpedo  craft  played 
I  a  very  prominent  part  in  the  operations.  A  small  part  of  the  Red  fleet 
^^H__ escaped  into  the  Atlantic  by  the  north,  which  furnishes  an  argument  for  the 
^^bbasing  of  a  battleship  squadron  at  Gibraltar^  and  cruiser  squadrons  at 
^^TQueenstown  and  Pembroke  fdr  the  protection  of  the  many  steamer  lines 
p      converging  on  these  points. 


ITALY. 
VESSELS  BUILDING. 


Name 

IS 

Armament 

Builders 

Remarks 

BaUtf ships 

Dante  Alighicn 

Cavour 

Giulio  Cesnrc.. 
Leonardo     da 

Vinci 
Andrea  Dori'a. 

Duilio 

Dandulo 

Morosini 

19.000 
22.000 
M.ooe 

33,OOU 

2S.OOO 
3S.0OC 

jS.ooo 
38,000 

22 
22 

23 

12  i2-in.,  16  3-tn. 
IJ  i>in.,  14  3-in. 

same 
same 

13  ta-fn.,  i4S.9-in. 

same 
10  t4.2-in. 
same 

Castrllamarc 

Spexia 

Ansaldo*  Armstrong 

Genoa  (OderoJ. 

Spexia 
CastcIIamare 

Commisfitoncd 

Launched  Aug.  to,  iqh 
Oct.  15,  191 1 
Oct.  M.  19' I 

La(d  down  Mar.  24.  1912 
"        "      Apr.  30,  1912 
Projected 
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Progress  of  Vessels. — The  Dante  AUf'hieri  has  gone  into  service 
compIctipR  some  successful  trials.  The  Conte  di  Cavour,  the  GiuUo  Cfsare, 
and  the  Leonardo  da  Vinci  will  join  one  or  oilier  01'  the  Italian  squadrons 
in  July,  I0I3-  The  Andrea  Doria  and  the  Duilio  will  not  be  ready  for  service 
until  July.  1915  The  Italian  Admiralty  will  shortly  commence  the  con- 
struction of  two  ironclads,  which  are  to^iave  a  displacement  of  28.000  tons, 
and  which  are  to  steam  at  the  rate  of  25  knots.  They  will  have  four 
turrets,  two  forward  and  two  aft,  so  as  to  have  five  guns  available  when 
chasing,  and  a  similar  number  when  retreating.  The  new  ironclads  are  to 
be  ready  for  service  by  July,  1916. — Bngineering. 

Trials  of  "Dante  ALiomERi." — These  were  satisfactory.  In  seven  days 
only  the  battleship  put  to  sea  three  limes  for  maxn-num  speed  and  endur- 
ance trials.  She  developed  16,500  and  26,000  horsc-powcr.  On  her  return 
to  Spezzia  she  steamed  at  24  knots  (according  to  Moniteur  de  la  Flotte) 
and  her  turbines  of  the  Parsons'  type  worked  perfectly  without  strain  on 
the  personnel  or  any  of  the  usual  mishaps  on  trial  trips. 

The  Dreadnoughts  Nos.  y  and  8  will  probably  be  named  Dandolo  and 
Morosini.  They  will  have  from  20,000  to  29,000  tons  displacement,  have 
ten  i4-2-inch  gtms,  and  a  maximum  speed  of  25  knots.  The  cost  is  esti- 
mated at  $18,000,000  each. 

The  torpedo-boat  OSj3  of  T20  tons  made  over  30  knots  on  her  trials 
with  3200  I.  H.  P.  The  armament  of  the  boats  of  this  type  consists  of  two 
torpedo  tubes  amidships  and  two  7.6-cm.  guns. 

As  a  result  of  the  war  Italy  is  determined  to  increase  her  navy.  Parlia- 
ment appropriated  a  supplementary  law  to  that  of  the  T912-T3  budK^* 
p^iving  15  million  lire  for  building  larger  torpedo  vessels  and  6.5  million 
lire  to  increase  the  personnel  of  men  from  31.000  to  33,000.  and  providing 
for  additional  supplies  of  coal  and  ammunition  and  for  radio  stations  and 
aviation  apparatus. — Marine  Rundschau,  by  W.  H.  B. 

ExouRANCE  Test  of  Submarine. — ^June  14  and  Tj  the  submarine  Ghuco 
was  submerged  for  a  period  of  22  hours  with  full  crew  on  board  to  test 
the  endurance  of  the  personnel  when  so  long  submerged.  The  naval 
surgeon  who  conducted  this  test  reported  that  the  crew  sustained  no 
injury  and  that  their  health  had  not  been  impaired  by  having  been  sub- 
merged in  the  submarine  for  that  long  period  of  time.  Similar  tests  are 
to  be  made  with  other  Italian  submarines.  The  submarine  f'o^a  will  make 
a  i2-hnur  submerged  cruise  in  the  Adriatic. — Marine  Rundschau,  by 
W.  H.  B. 

DisEMD.\RKATiON  OF  THE  ITALIANS  AT  Derna. — Thc  rafts  or  irott  pontoons 
practically  us<^d  were  ig  feet  6  inches  bMig  by  9  feel  9  inches  wide  and  3 
feet  high  carrying  38  to  40  men,  or  from  8  to  to  horses  each.  Joined  to- 
gether in  pairs,  by  means  of  locking  bolts  previously  fitted,  they  can  take 
90  to  95  men.  or  20  to  24  horses  each  pair  Four  of  these  rafts  were  carried 
— twn  forward  and  two  aft.  supi>orted  on  iron  crutthes — on  each  of  thc 
Italian  troop  transports.  It  was  found  that  they  could  be  lowered  into  the 
water  and  locked  together  in  pairs  in  four  or  Five  minutes  in  calm  weather. 
— Journal  of  the  Royal  United  SeriHce  Institution. 

The  Italian  Su^mcrsibles.— In  the  Italian  naval  construction  pro- 
gram for  1910-n  provision  was  made  for  building  a  flotilla  of  sub- 
marines, the  units  of  which  were  to  be  of  a  variety  of  types,  in  order  to 
test  the  relative  merits  of  different  designs.  Two  of  these  vessels,  thc 
Galileo  Ferraris  and  thc  Giaeinto  Pnllino.  are  of  the  Caxnliini  type,  and  arc 
nearing  completion  at  Spezzia.  They  have  a  displacement  of  400  tons,  a 
speed  of  18  knots  above  water  and  a  speed  of  14  knots  when  running  sub- 
merged.    Two  other  boats,  the  Xautilus  and  the  Nereide,  arc  being  built 
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at  Venice,  and  are  of  the  Dt*rnandis  design,  while  eight  units,  the  Argo, 
Fisalia,  Medusa.  Satfa.  Vcldla.  Yaiea,  Yanthfa,  and  Zoca  are  being  con- 
structed by  the  Fiat  Company.  The  latter  eifihl  vessels  arc  very  similar  in 
type  to  the  Laurenti  submarine  Po^a,  except  that  they  arc  somewhat  larger. 
Their  displacement  is  250  tons  al  the  surface  and  300  Ions  when  sub- 
merged, and  their  corresponding  speeds  13  and  8yj  knots. 
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Italian  Submersible  "  Atropo.' 


■From  Engineering. 


The  thirteenth  and  last  vessel  of  the  new  flotilla  was  built  by  Messrs. 
Krupp  and  was  launched  at  Kiel  in  the  end  of  March.  Thi.s  boat,  the  Atropo, 
is  illustrated  in  the  accompanying  engraving.  She  has  a  length  between  per- 
pendiculars of  146  feet  and  a  moulded  breadth  of  14  feet  6  inches,  her 
under-watcr  displacement  being  3J0  tons.  On  the  surface  her  speed  is 
I2l^  knots,  and  in  this  condition  propulsion  is  secured  by  2  two-cycle 
Diesel  engines  of  350  horse-power  each.     \VIicn  running  submerged  she 
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employs  two  electric  motors  of  200  horse-power  each,  and  attains  a  speed 
of  8  knots.  The  radius  of  action  is  1300  miles  above  water  and  40  miles  sub- 
merged. 

Heavy  oil  Diesel  en^nes  arc  being  used  in  all  the  vessels  of  this  flotilla, 
that  of  the  Atropo  bcmg  of  the  Germania  design,  and  that  of  the  others 
either  M.  A.  N.  or  Fiat  productions.— £;igin^mnf. 

The  Italian  Government  has  decided  to  make  Taranto  into  a  gr^at 
fortress  and  naval  base,  and  is  constructing  there  the  largest  drydock  in 
Europe.  The  second  entrance  to  the  inner  harbor  will  be  enlarged  in  order 
to  permit  of  the  passage  of  vessels  650  feel  long  and  88  feet  beam.  In  the 
Adriatic  the  fortifications  at  Venice  will  probably  be  finished  this  year. 
while  the  defences  of  Ancona.  which  will  become  a  station  for  torpedo 
craft,  will  be  brought  up  to  date.  Brindisi  will  only  be  maintained  as  a 
secondary  point  of  support  for  the  fleet.  It  is  declared  that  Italy  is  making 
every  eflfort  to  enhance  her  importance  on  the  sea,  both  from  a  defensive 
and  offensive  point  of  view. — Shipping,  Illustrated. 

Notes  on  Itauan  Navy. — The  official  report  of  the  Italian  Marine 
Ministry  has  replies  to  Parliamentary  crhicism  of  the  navy. 

The  purchase  of  armor  plate  from  abroad  was  criticized  and  the 
Ministry  stated  that  from  henceforth  the  home  industry  would  be  sup- 
ported and  armor  plate  of  the  French  Marrel  system  will  be  produced  m 
Italy  for  Italian  Navy. 

In  regard  to  the  inferiority  of  the  is-inch  guns  to  that  of  the  Krupp  gxins 
of  the  same  caliber  the  Minister  stated  that  it  was  contemplated  to  intro- 
duce the  14.2-inch  guns  for  the  swptx-Dreadnoufihts. 

The  Minister  stated  that  it  was  intended  to  build  an  offensive  type  of 
submarines  of  1000  tons  displacement,  The  Minister  complained  of  the 
lack  of  mothcrship  for  submarines  which  is  generally  provided  in  other 
navies. 

Notwithstanding  the  efficiency  of  the  torpedo  destroyers  during  the  war 
the  Italians  are  not  satisfied  with  these  vessels.  Greater  speed,  greater  dis- 
placement and  heavier  armaments  of  destroyers  has  been  demonstrated 
10  be  needed. 

It  did  not  pay  to  incur  the  expense  for  torpedo-boats  desi^ated  for 
purely  local  service  because  their  displacement  limited  their  use  in  service. 

The  report  promises  the  adoption  of  a  combined  system  of  turbines  and 
reciprocating  engines.  The  turbine  plant  to  be  used  for  maximum  speed 
and  the  reciprocating  engines  for  economical  cruising. 

The  report  states  that  efforts  will  be  made  to  reduce  the  building  period 
recjuired  for  battleships  and  demands  the  construction  of  peculiar  vessels 
for  the  transportation  of  oil  fuel.  A  revenue  marine  is  also  recommended 
to  prevent  smuggling. 

The  war  has  demonstrated  that  the  Italian  merchant  marine  is  not  in  a 
satisfactory  condition.  There  is  but  little  hope  of  any  marked  improvement 
in  this  respect. 

In  1911  there  were  49  steamers  that  made  their  first  voyages  under  the 
Italian  flag  Of  these  only  8  were  built  in  Italian  shipyards,  viz.;  One 
cargo  boat  of  5600  tons,  six  steamers  of  4000-1650  tons,  and  a  small  ship 
of  500  tons. 

Italian  merchant  marine  has  not  made  proper  progress,  and  conditions 
appear  to  grow  worse. 

These  conditions  followed  notwithstanding  the  fact  that  in  loii  steamship 
companies  throughout  the  world  did  a  profitable  business.  The  Hamburg- 
.^merican  Line  made  a  dividend  of  9  per  cent  and  other  companies  as  high 
as  12  and  tj  per  cent. 

Two  measures  are  advocated  as  necessary  to  revive  Italian  merchant 
marine. 

1.  Support  by  credit  in  the  naval  hud^t  that  capital  may  be  invested  in 
the  merchant  marine  with  greater  security. 
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3.  To  provide  that  aJl  the  coal  lo  be  used  by  the  Italian  Navy  shall  be 
carried  exclusively  by  vessels  rtying  the  Italian  flag.  Nine  million  tons 
of  coal  are  annually  required  for  the  Italian  Navy  and  the  freight  on  this 
would  stimulate  that   Italian  shipping. 

In  regard  to  the  strength  of  the  Italian  Navy  personnel  the  report  states 
that  December  31,  1911,  there  were  a  total  of  35.753  «if  which  5830  were 
called  out  for  the  war  mobilization,  leaving  29,923  in  active  service  of  whom 
21,305  served  afloat  and  8618  on  land.  The  number  of  the  mobilized  men 
called  out  for  war  serving  afloat  was  4281, — Mitthcilunsen  aus  dent  Gebiete 
des  Seewestns,  by  W.  H.  B. 

JAPAN. 

VESSELS  BUJLDINa 


Name 


Batttcjhipt 


Settsu 
Fu»o... 


ao, 800  30.5 
190,000  a 


Battle'CfHistrsj 

KotXKo ,a7,5oo[a7 

Hiyci U7>5O0f7 

Bar  una r>7>SM'7 

Kirifthima 27,50017 


ProUcled 

Shikuma <  5,000*16 

YaLavi 5,ooou6 

Uiraoo 5,ooou6 


Armament 


ij  13-in.,  iD6-in. 
MiS'in.,  (?) 


8  14-in.,  i6&-in. 
»ame 
Asme 
iamc 


66>tn..  4  J-in. 
■amc 
aame 


Btiilttets 


Remarks 


Kure  Completing  for  sea 

Laid  down  March,  1912 


Vickers  Launched  May  tS,  191a 

Vokosuka  Keel  laid  Nov.  4,  1911 
Kobe  **         "       Mar,  16,  1912 

Nagasaki  "       "     Mar.  17,  191a 


Sasebo  I  Completed  trials 

Nagasaki  1  Launched  OcL  3,  1911 

Kobe  "         June  39,  igit 


The  Kawachi  has  been  commissioned.     She  is  the  first  all  big-gun  battle- 
ship to  be  completed  for  the  Japanese  Navy.   She  has  three  funnels  instead 


Armor  Plan  of  "  Kawachi." 


'Engineering. 


of  two  as  shown  in  No.  142.  Her  protection  consists  of  a  main  water- 
line  belt  of  12  inches  thick  amidships,  tapering  to  5  inches  at  the  ends. 
Above  this  is  9-inch  armor  along  the  lower  side  of  the  gun-deck,  and  above 
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this  is  6  to  8  inches  of  armor  behind  which  arc  the  6-inch  i^ns.  The  heavy 
(fun  lurrels  arc  g  inches,  and  there  is  a  2\4-md\  protective  deck.  Motive 
power  con&ists  of  Curtii  turliines  driving  three  shafts,  the  hoilcrs  being 
of  the  Mayahara  type  Horse-power  is  25,000.  and  coal  supply  is  2500  tons. 
I  he  Kauachi  wu  laid  down  at  YoVosuka  on  April  i,  1909. 

The  "  KoNr.o " — This,  the  first  of  four  battlc-criiiscrs,  was  launched 
May  18,  1912.  at  Vickers'  works  at  Barrow-in-Furness.  The  other  three 
vessels  arc  bnildins  in  Japan.  They  arc  noteworthy  as  being  the  first 
battle  cruisers  to  carry  14-inch  f^ns.  an  increase  in  size  over  the  guns  of  the 
Lion.  The  dimensions  are:  Length,  704  feet:  beam.  92  feet;  draft,  27.5 
feet;  displacement  27,500  tons;  speed,  28  knots;  maximum  coal,  4000  tons; 
oil,  1000  tons;  to  be  driven  by  Curtis  turbines  with  horse-power  between 
sixty  and  seventy  thousand:  amianicnt.  eight  14-inch  guns  on  center  line, 
sixteen  6-inch,  16  smaller  gnns.  and  many  submerged  topcdo  tubes.  The 
6-inch  are  on  the  upper  deck  level  ^ivinp  them  a  witlc  arc  of  fire.  Armor 
protection  is  pmid.  being  tarried  to  the  height  of  the  boat-deck,  the  main 
belt,  10  inches  thick,  extends  well  below  the  water-line  ajid  below  tiiat  is  an 
auxiliai^  armor  belt.    There  is  a  special  arrangement  of  armored  bulk- 


— Eugincerina. 
Armor  Plan  Jai-avese  BATTii-CBriSE*  "Kongo." 


heads  protecting  the  vital  parts  of  the  ship,  the  magazines  l)cing  com- 
pletely surrounded  with  special  steel  armor.  An  armored  deck  is  litted  at 
water-tine  level,  and,  in  addition  to  this,  there  is  an  armored  deck  enclosing 
the  ship  from  stem  lo  stern  at  the  level  of  the  top  of  the  side  armor. 

There  arc  36  Yarrow  water-tube  boilers  of  the  large  tube  pattern  in 
eight  separate  compartments  on  each  side  of  a  longitudinal  bulkhead. 

Details  ok  the  MACHtNERV  Plant  of  the  Japanese  Battle-Cruisek 
"  Kongo." — The  watcr-tiibe  lK»ilers  burn  oil  fuel  as  weU  as  coal ;  the  turbines 
arc  of  the  combined  impulse  and  reaction  ty]>€ ;  and  in  the  details  and  in 
auxiliar>'  engine.'^  several  interesting  improvements  have  been  effected. 
To  ensure  safety,  the  boilers  are  arranjjed  in  eight  comparimenls,  four  on 
each  side  of  a  center-line  bulkhead,  which  extends  IhrouRbout  their  whole 
length,  while  the  coal  bunkers  are  also  disposed  to  afford  protection.  .Again, 
the  euRine* — two  sets  of  turbines  on  four  shafts — are  arranged  in  two 
compartments,  with  a  center  line  bulkhead  between  them.  The  condensers, 
four  in  numl>cr.  are  placed  aft  of  the  turbines  in  two  separate  rooms,  to- 
gether with  centrifugal  pumps  and  other  auxiliaries.  The  whole  of  the 
arrangements.  incUidiuK  those  of  the  steam  and  exhaust  piping,  feed,  drain, 
and  oil  lubrication  systems,  are  such  as  to  preserve  the  independence  of  the 
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port  and  starboard  sets  of  machinery,  and  allow  either  set  to  be  worl 
when  all  parts  of  the  other  are  disabled.  Thus  steam  can  be  got  from 
any  of  ihc  eight  boiler  rooms  Each  set  of  turbines  consists  of  one  high 
pressure  and  one  low-pressure  turbine,  the  former  Ireinjf  coupled  to  the 
outer,  and  ihc  latter  to  the  inner,  line  of  shafting  on  each  side  of  the  center 
line.  Both  the  high  and  low-pressure  astern  turbines  are  incorporated  in 
the  after  end  of  the  same  casings  as  the  correspt^nding  ahead  turbines,  and 
thus  all  four  shafts  are  available  for  astern  working. 

The  working  steam  pressure  at  the  engines  is  305  pounds  per  square  inch. 
The  high-pressure  ahead  and  astern  turbines  are,  as  already  indicated,  of 
(he  Parsons'  combined  impulse  and  reaction  type,  each  being  provided  with 
an  impulse  wheel  at  the  high-pressure  end.  Each  impulse  wnecl  carries  a 
single  stage  of  impulse  blading,  consisting  of  four  rows  of  rotating  blades 
with  their  corrcspimding  guide  vanes.  The  nozzles  arc  arranged  in  grouns 
in  such  a  way  that  a  high  initial  pressure  may  be  maintained  when  toe 
turbines  arc  working  at  reduced  powers,  as  the  supply  of  steam  may  be 
shut  off  from  one  or  more  of  such  nozzle  groups.  Following  the  impulse 
blading  are  the  usual  stages  of  reaction  Idades.  seven  in  number  in  the  case 
of  the  ahead  turbine,  whilst  the  astern  impulse  wheel  is  succeeded  by  two 
short  stages  of  the  reaction  leading.  Great  care  has  been  bestowed  upon 
the  design  of  the  blading  of  the  impulse  stages,  and  particularly  upon  the 
method  adopted  for  its  attachment  to  the  rotors.  With  the  exception  of  the 
last  row  of  moving  blades,  which  arc  of  brass,  these  blades  are  of  special 
nickel-coated  mild  steel,  welded  on  to  sectional  foundation  rings  of  mild 
steel.  The  foundation  rings  are  dove-tailed  into  grooves  on  the  wheel  rim, 
to  which  they  are  fixed  by  bra^s  packing  caulked  into  one  side  of  the  groovt 
The  rotor  drums,  spindles,  connecting  pieces  and  impulse  wheels  are  made 
of  forged  steel ;  the  rotor  wheels  are  of  forged  steel  of  the  arm  type. 

The  combined  high-pressure  ahead  and  astern  arrangement,  together 
with  the  introduction  of  impulse  wheels  and  a  two- stage  cruising  element  in 
one  casing,  necessitated  the  construction  of  a  turbine  of  exceptionally  large 
oiTr-all  dimensions.  These  features  constituted  a  departure  from  the  usual 
practice  in  marine  turbines  of  high  power,  and  it  was  consequently  found 
necessary  to  exercise  gr(!at  care  in  preparing  the  detail  designs  of  the  rotors 
and  casings,  so  as  to  insure  sufficient  strength  and  freedom  from  distortion 
under  the  varying  steaming  conditions  which  will  obtain  on  ser^'icc.  The 
two  low-pressure  turbines  are  on  the  reaction  principle  throughout.  The 
object  kept  in  view  is  a  high  economy  under  high  and  cruising  speeds. 

The  screw  propellers  are  four  in  number,  threc-bladcd,  of  manganese 
bronze,  the  blades  and  boss  forming  one  casting.  Complete  forced  lubrica- 
tion arran^'trmcnls  are  provided  for  the  turbine  and  plummcr-block  bear- 
ings, the  od  being  supplied  by  direct-acting  pumps,  two  of  which  are  fitted 
in  each  of  the  four  engine  rooms.  The  oil  is  passed  through  coolers  of  the 
tubular  type,  the  circulating  water  for  which  is  supplied  by  a  direct-acting 
pump  fitted  in  each  of  the  four  engine  rooms.  The  four  main  condensers 
fitted,  two  in  each  condenser  room,  arc  of  the  "  Uniflux  "  type,  with  the 
tube  casings  built  up  of  steel  plates  and  angles.  The  end  covers  are  of 
ca.st  iron  to  protect  the  tubes,  etc..  from  galvanic  action.  There  are  two  in- 
dependent air  pumps  for  each  pair  of  main  condensers,  the  pumps  being 
of  the  "  Dual  "  type,  each  having  one  air  and  one  water  barrel.  The  circu- 
lating pumps  for  the  main  condensers  are  of  the  centrifugal  type,  two  for 
each  pair  of  main  condensers.  The  pumps  arc  driven  by  independent  two- 
crank  engines  fitted  with  forced  lubrication.  Two  auxiliary  condensers, 
one  in  each  condenser  compartment,  take  the  exhaust  steam  from  the 
auxiliary  machinery.  In  connection  with  the  auxiliary  condensers,  two  air 
and  two  circulating  pumps  are  provided. 

In  the  boiler  room  there  arc  eight  main  and  ei^ht  auxiliary  feed  engine* 
of  the  direct  acting  tjpe:  the  capacity  of  the  auxdiary  feed  ser\Hce  is  equal 
to  that  of  the  main.  There  are  four  grease  extractors  in  connection  with 
the  delivery  pipes  of  the  main  air  pumps  and  two  for  the  auxiliary  air- 
pump  discharges.  Fourteen  steam  pumping  engines  are  fitted  for  fire  and 
bilge  purposes  and  for  emptjing  the  double  bottoms  of  the  compartments. 
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Four  of  these  pumps  are  filled  in  the  engine  rooms  and  the  remainder  in 
the  boiler  compartment;  those  fitted  in  the  boiler  rooms  arc  also  capable 
of  being  used  in  connection  with  the  See  ash  ejectors,  ten  of  which  arc 
provided. 

The  thirty-six  water-tube  boilers  in  the  ship  are  of  the  Yarrow  large-tube 
type,  arranged  to  pass  the  products  of  comhuation  into  three  funnels.  They 
arc  loaded  to  275-pound  pressure  per  square  inch,  and  are  arranged  to  work 
under  forced  draft  with  closed  stokeholds.  The  Iviilers  arc  arranged  to 
burn  oil  fuel  as  well  as  coal;  a  comjiletc  installation  of  pumps,  heaters, 
filters,  and  collectors,  with  all  connections,  being  provided  and  fitted  com- 
plete for  this  purpose.  Electrical  indicators  for  regulating  the  firing  of 
the  boilers  are  fitted  complete  in  the  boiler  room,  the  furnaces  being  num- 
bered to  correspond  with  numbers  which  arc  periodically  displayed  on  the 
indicator  dials.  Five  steam-driven  air  compressors  arc  titled  for  cleaning 
the  boiler  tubes  externally  by  air  jet. 

The  fans  for  supplying  forced  draft  to  the  boilers  number  thirty-four — 
thirty-two  of  the  single-breasted  and  two  of  the  douhle-hreastcd  type. 
They  are  driven  by  double-acting  steam  engines  fitted  with  forced  lubrica- 
tion. ITie  six  evaporators  are  worked  with  steam  taken  from  the  auxiliary 
exhaust  system  or  the  auxiliary  steam  service.  The  two  di.slilling  con- 
densers are  of  the  cylindrical  type,  capable  of  condensing  aJl  the  steam  from 
any  four  of  the  evaporators.  All  the  evaporators  are  connected  so  that 
any  of  them  can  deliver  their  vapor  either  to  the  distiller  or  the  auxiliary 
condenser  in  their  own  compartment.~£rtuinem»g.  ^ 

The  Japanese  Navy  has  received  from  England  one  15.2-inch  gun.  It  is 
their  intention  to  place  guns  of  this  caliber  on  a  battleship  to  be  built  in 
Japan  and  to  be  finished  in  1915,  probably  the  Fuso. 

A  Monster  Dirigible. — The  Japanese  Na\'y  will  shortly  be  in  possession 
of  one  of  the  largest  dirigibles  in  the  world.  It  is  310  feet  long,  with  a 
cubic  capacity  of  580,000  feet,  and  is  propelled  by  six  screws,  each  driven 
by  a  120  horsepower  motor.  The  speed  in  still  air  is  to  be  sixty-eight  miles 
an  hour.  It  is  nf  the  semi-rigid  or  Parscval  type,  and  the  total  lifting  power 
is  no  less  than  42  tons,  which  will  enable  20  tons  of  petrol  to  be  carried, 
Sriving  a  cruising  radius,  out  and  home,  of  over  4000  miles.  The  new 
dirigible  is  to  be  completed  in  July*  and  will  be  s^tationcd  at  the  naval  base 
at  Yokosuka. — .-irwy  mtd  Navy  Gazette. 

Extensive  improvements  in  ihe  yards,  docks  and  machine  shops  arc  being 
made  at  the  Japanese  Government  dockyard  at  Sasebo,  about  46  miles  north 
of  Nagasaki.  The  large  wharf  is  about  half  completed,  and  when  finished 
will  be  the  largest  of  its  kind  in  the  East,  accommodating  eight  large  battle- 
ships at  one  lime.  It  will  be  connected  with  the  railroad.  The  construc- 
tion of  a  dry  dock  777  feet  long,  in  feet  wide  at  the  lioltom,  and  38  feet 
deep  is  about  completed.  This  dry  dock  will  accommodate  ships  of  30.000 
tons,  being  the  largest  in  the  East.  The  engine  works,  machine  shops, 
foundry,  etc.,  arc  being  extended  to  facilitate  the  execution  of  all  kinds  of 
work  at  the  yard. — Shif>fiiii:,  Illustrated. 

Japanese  Naval  Policy.; — The  Marine  Rundschau  publishes  an  account 
of  an  essay  by  Captain  Nischimoto.  of  the  Japanese  Army,  in  which  he 
claims  that  the  territorial  acquisition  in  Manchuria  is  an  element  of  weak- 
ness. He  claims  that  the  sea  girdle  is  essential  to  Japan's  development  and 
Japan  should  confine  herself  to  the  island  territory  as  England  hears  that 
relation  to  the  European  Continent.  But  it  was  answered  that  Jai>an  has 
made  her  choice  by  acquiring  the  Asiatic  mainland  in  Korea  and  Manchuria 
and  must  abide  by  it.— W.  H.  B. 

Coal  Supply. — Rich  coal  areas  have  just  been  discovered  on  the  island 
of  Futago  near  Takashima  island  where  the  Mitsubishi  coal  mines  are 
operated.  Rich  deposits  of  coal  have  also  been  discovered  at  tlamheung, 
Corca. — Marine  Rundschau. 
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Dock  Yard  Notes. — The  labor  question  is  beginning  to  trouble  the  J.ip 
ancsc.  A  strike  among  the  workinRmen  at  the  Kurc  shipyard  was  fmally 
broken  after  one  week's  duration  by  the  intervention  of  the  police.  The 
patriotism  of  the  Japanese  laborers  has  been  highly  praised,  but  with  the 
development  of  the  industries  the  socialistic  question  will  arise  and  a  strike 
cannot  so  readily  be  quieted  by  the  arrest  of  the  ringleaders.  After  six  days, 
out  of  30,000  workmen,  there  were  only  939  who  still  held  out.  The  Jap- 
anese arc  threatened  with  another  financial  stress.  The  government  has 
issueti  a  new  series  of  treasury  notes  and  paid  expenses  amounting  to 
f  loo.ooo.otTO  by  this  issue  of  notes.  Increased  taxes  are  threatened  and  the 
increased  cost  of  living  is  felt  in  Japan.^A/ariii*  Rundsciuiu. 

Abandokvent  op  Togo's  Base. — >The  Japanese  journal,  Asahi,  states 
that  after  the  completion  of  the  mih'tary  port  in  Chinhai  Bay  the  naval  base 
at  Take.shiki,  on  Tsushima  Island,  that  wxs  used  by  Admiral  Togo,  will  be 
abandoned.  The  engineering  laiilding  that  was  destroyed  by  fire  at 
Takeshiki  will  not  be  rebuilt.  The  Takesliiki  torpedo  destroyer  base  bu 
been  transferred  to  Sasebo  and  Makung  (Formosa).  Sasebo  and  Chinhai 
support  each  other  strategically,  and  the  base  at  Takeihiki  is  no  longtf 
necessary.  It  is  probable  that  Takeshiki  will  continue  to  be  used  as  a  lor- 
pedo-boat  depot. 

The  port  at  Chinhai  will  be  also  a  commercial  port.  It  has  now  20,oeD 
inhabitants  and  it  is  purposed  to  make  Chinhai  the  center  of  tisheries  in 
Smithcrri  Korea.  The  railroad  from  Chinhai  to  Chyanguon  will  be  bcgrun 
next  year. — Marine  Rundschau. 

AcctDEVT  TO  "  N.^NiWA." — A  Reutcr  telegram  from  Tokyo,  dated  June  27, 
states  that  the  Japanese  cruiser  Kanina  is  ashore  on  the  Kiiriles.  The 
vessel  struck  at  11  o'clock  on  the  morning  of  June  26  on  Brotona  Island, 
and  was  l>cached  to  prevent  her  sinking.  The  crew  were  landed,  and  there 
were  no  casualties.  The  nearest  warship  was  500  miles  away,  and  was 
proceeding  to  the  spot,  as  also  were  salvage  vessels  from  Yokosuka.  The 
A'rtHi'zta.  which  was  launched  at  Elswick  more  than  25  years  ago,  is  about 
3700  tons  displacement.  In  July,  [804.  at  the  time  of  Japan's  war  with 
China,  the  Xaniwa  had  an  engagement  with  th*.-  Tsi  Yuen,  and  afterwards 
sunk  the  Koiushitig.  She  also  took  part  in  the  battle  of  the  Yalu. — Army 
and  yaiy  Gasette. 

Premature  Gvn  Disch.mices. — The  accident  on  the  Satsuma  by  which  the 
plug  of  a  i2-inch  gun  was  blown  out,  mentioned  in  last  issue  of  the  Pho- 
CEiLuiNGS,  is  attributed  to  a  faulty  design  of  breech  mechanism.  On  April  3 
the  plug  of  a  3-inch  gun  on  the  Ilashidate  was  blown  to  rear,  killing  one 
and  wounding  eleven.  These  accidents  are  blamed  on  premature  ex- 
plosions, the  gun  firing  before  plug  was  locked  in  both  cases. 
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"Gangut'*  O.ass— TTic  sketch  on  page  775  of  No.  142,  showing  ihe 
Gattgut  class,  is  in  error. 

The  four  turrets  are  on  the  center  line.  No.  2  turret  and  No.  2  stack 
having  been  moved  far  enough  at't  to  enable  No.  2  turret  to  swing  ckar 
oi  No.  I  stack. 

StTJitfARiNE. — A  cruiser  submarine  is  beinjf  <)csig:ned  which  displaces 
4500  tons.  It  will  have  a  radius  of  action  of  18,500  miles  with  a  speed  of 
II  knots,  while  it  has  a  maximum  speed  of  25  knots  on  surface  and  14 
knots  submerged.  It  submerges  in  three  minutes,  and  has  a  radius  of 
action  in  that  condition  of  750  miles  at  6  knots.  It  will  carry  36  launching 
tubes,  five  5-inch  guns  so  as  to  able  to  fight  above  as  well  as  below  water. — 
Afotiiteur  de  la  Plottc. 

Colliers. — The  Russian  Government  has  been  offered  a  suaranleed  supply 
of  164,000  tons  of  Hon  coal  annually  for  the  Baltic  fleet.  The  Ministr)' 
will  furnish  three  million  roubles  to  provide  ten  colliers  of  7000  tons  coal 
carrying  capacity  from  Maruipol  to  the  Baltic.  The  colliers  will  become 
the  property  of  the  Russian  Government — Marine  Rundschau. 

Budget. — The  Russian  Douma  has  finally  passed  the  budget  submitted 
by  the  Minister  of  Marine,  which  amounts  up  to  $79,500,000.  The  rc[)ort 
shows  that  of  this  sum  $^,250,000  are  for  ships,  $u,ooo,ooo  being  reserved 
for  the  Black  Sea  licet. — Muni!cur  de  la  flottc. 

This  five-year  program  will  provide  for  four  big  battleships  with 
twelve  (nine  according  to  some  aulhorities)  35-centimcter  guns  and  27 
knots  speed,  with  four  scouts  of  7000  tons  with  15-ccnttmctcr  guns  (some 
state  six  and  others  nine  scouts)  with  36  destroyers  and  12  submarines. — 
Marine  Rundschau. 


I 


The  available  shipyards  are  not  able  to  build  more  than  30  per  cent  of  the 
ships  required  by  Russia  in  the  next  five  year.s,  and  for  this  output  the  ship- 
yards have  to  be  extended  and  equipped  with  machinery,  which  will  involve 
the  outlay  of  many  millions  of  roubles.  This  is  chiefly  caused  by  the  fact 
that  the  future  Dreadnoughts  are  to  be  700  feet  long  as  against  the  590  feet 
length  of  those  now  building.  Private  shipyards  are  to  be  spedaTly  con- 
siderer]  in  placing  the  future  orders. 

The  budgt't  includes  the  following  war  vessels  for  the  Rnltic,  which  arc 
to  be  commenced  at  once:  Pour  armored  cruisers  of  28^000  tons  anrl  a 
spee<I  of  27  knots,  with  an  armament  of  twelve  14-inch  guns,  placed  in  four 
armored  lurrels.  These  vessels  arc  to  be  built  at  the  Imperial  dock-yards. 
The  private  shipyards  will  receive  orders  for  four  cruisers  of  8cx)0  tons 
displacement  and  for  thirty-six  destroyers  of  the  Nozvik  type.  There  are 
further  twelve  submarines  of  the  Black  Sea  type  to  be  constructed.  A  new 
base  for  the  Baltic  fleet  is  to  be  established  at  Reval,  for  which  a  large 
equipment  of  madiinery  will  be  required. — Marine  Engineer  and  iXazai 
Architect, 
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The  Turkish  Govcmmcnt  has  made  important  additions  to  the  plans 
which  were  originally  drawn  up  for  the  rcorganiration  of  the  na\-al  arscna] 
at  Constantinople.  The  oH^nal  proposal  to  grant  a  concession  to  a  pTi\-ate 
company  to  carry  on  the  business  of  ihe  arsenal  has  fallen  through,  and  tt 
is  now  reported  that  the  government  will  no  longer  confine  themselves  to 
developing  and  modernizing  the  Golden  Horn  establishments,  but  will 
construct  a  new  naval  harbor  and  arsenal.  For  this  purpose  the  Gulf  of 
Ismidt  and  the  .'\sia  Minor  bank  of  the  Sea  of  Marmora,  between  Djirmcn- 
Dere  and  Kazikli,  have  been  suggested.  To  supplement  the  naval  harbor 
at  Ismidt  it  is  proposed  to  establish  annthcr  harbor  for  torpedo-boats  at 
Laz'Bournou,  a  strip  of  land  on  the  Asia  Minor  bank,  oppcisite  Stambul. 
and  in  this  connection  the  Ministry  of  Marine  recently  published  a  notice 
inviting  contractors  for  quay  works,  etc.,  to  send  in  estimates.  In  addition 
lo  a  quay,  it  is  said  that  a  breakwater  will  be  erected  there,  as  well  as  stores 
for  ammunition,  coal  and  drinking  water. — Shif>ping,  Illustrated. 

The  Admiralty  has  worked  out  an  extensive  naval  construction  prograia 
which  includes  twenty  vessels  to  be  built  in  the  course  of  the  next  kk 
years.  It  is  stated  that  the  Admiralty  is  already  negotiating  with  leadinf 
English  shipyards  to  undertake  their  construction  on  terms  similar  to  tho«c 
of  the  two  Dreadnoughts  now  being  built  in  Kngland. 

The  increase  of  the  fleet  has  shown  that  the  existing  dock>ard  in  the 
Golden  Horn  is  insufficient,  and  therefore  the  plans  of  the  Admiralty  sitg- 
gest  the  establishment  of  a  new  dock>'3rd  on  the  Bay  of  Ismidt  on  the 
opposite  coast  of  Asia  Minor. — Marine  Engineer  and  Savol  Architect. 
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"Texas." — The  principal  dimensions  of  this  vessel  and  the  New  York 

arc:  Length.  573  feet:  beam.  psM.fcct;  draft.  281'i  feet;  displacement, 
27,000  tons ;  speed,  21  knots;  ten  14-inch  guns;  twenty-one  S*'nch  f!%ins,  19 
C)f  which  are  mounted  on  the  main  deck,  to  being  in  a  central  battery  pro- 
tected by  6-inch  armor.  The  remaininjf  two  5-inch  guns  are  mounted  on  the 
superstructure  near  the  conning-tower.  The  water-line  belt  is  of  12-inch 
maximum  and  is  complete.  A  stroke  of  <>-inch  armor  extends  above  this 
to  the  main  deck.  Transverse  bulkheads  are  of  lo-inch.  Turrets  arc  12- 
inch.    Reciprocating  engines. 

V.  S.  S.  "Arkansas"  and  "  W'vomikc."— These  vessels  are  563  feet  in 
length;  beam  of  93  feet  21^3  inches;  draft  of  28  feet  6  inches;  full-load 
displacement  27.243  tons,  with  nnrmal  displacement  of  26,000  tons.  There 
are  four  shafts  driven  by  Parsons*  turbines.  Coal  capacity  is  2500  tons,  and 
400  tons  of  oil  are  carried  in  addition. 
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There  are  twelve  u-inch  50-caliber  guns,  with  twenty-one  5-inch  51- 
caliber  guns,  and  two  21-inch  submerged  torpedo-tubes.  Armor  belt  is 
1 1  to  9  inches,  upper  belt  10  to  8  inches,  and  turrets  12  inches. 


I 


Speed  Trials. — The  IVyouiivg  made  a  maximum  speed  of  22.045  Icnots 
on  her  trials.  In  her  trial  trips  the  U.  S.  S,  l^Vyomtttg  not  only  made  a 
splendid  speed  record,  but  did  it  at  a  minimum  consumption  of  coal.  On 
her  four-hour  fuII-spced  trial  she  made  an  average  speed  of  21.223  knots 
per  hour.  Her  specifications  called  for  20.5  knots  per  hour,  thus  exceed- 
ing hrr  contract  sf>ced  .723  knots  per  hour.  In  her  standardization  trials 
the  highest  run  was  22,055  knots  per  hour.  Her  best  showing  was  on  her 
twenty-four  hour  nineleen-knot  endurance  run,  when  she  consumed  only 
350  tons  of  coal.  Her  sister  ship  the  .Irkansos.  consumed  369.63  tons  of 
coal  on  the  same  run.  The  H'yominf:  made  her  endurance  iwelve-knot 
trial  with  3  consumption  of  144  tons  of  coal,  against  157.284  tons  for  the 
yirkattsa^.  The  (KjOMiing  is  .17  of  a  knot  faster  than  the  Arkansas,  ac- 
cording to  the  records  made  in  the  four  hour  full  sj>ced  trial. — Army  and 
Navy  Journal. 


Ofiitrial  figures  of  the  recent  builder's  acceptance  trials  of  the  battleship 
Arkansas,  show  an  average  speed  of  20J/2  knots  an  hour  for  four  hours. 
The  figures  follow:  Fastest  mile  on  standardization  trial,  21.493;  average 
of  five  high-speed  runs,  21.153;  average  of  4-buur  run,  21.051;  average  on 
2-hour  run,  20.989;  maximum  horse-power  developed.  29,27]. — Shiff>ing, 
Illustrated. 
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The  new  drydock  No.  4  at  the  navy  yard.  Brooklyn,  N.  Y.,  which  has  been 
finally  constructed  after  many  difficulties  and  the  failure  of  several  con- 
tracting firms  which  undertook  the  work,  was  well  tested  on  May  9,  when 
the  21,000-ton  battleship  Utah  was  successfully  docked.  The  structure  is 
large  enough  to  take  in  a  vessel  690  feet  long  and  110  feet  l>eam.  or  ap- 
proximately 40.000  tons  displacement.  It  is  728  feet  long  and  120  feet  brrtad. 
It  is  built  of  reinforced  concrete,  lined  and  trimmed  with  vitrified  brick 
and  Massachusetts  granite,  and  is  the  first  of  three  drydocks  of  the  width 
of  the  Panama  Canal  to  be  completed.  The  firm  (hat  finally  completed  the 
work  was  Holbrook.  Cabot  &  Rollins,  a  Boston  corporation,  on  a  bid  of 
$i,369.ooa  After  much  difficulty  with  quicksands  Civil  Engineer  Frederic 
R.  Harris,  U.  S.  N..  who  had  been  assigned  to  the  yard,  suggested  the  use 
of  pneumatic  caissons  for  the  dock  construction.  This  plan  was  adopted. 
The  dock,  all  told,  has  cost  about  $10,000,000.  The  entire  proceeding  of 
guiding  the  Utah  to  the  dock,  adjusting  her  over  the  keel  blocks,  of  setting 
in  place  the  Rate  and  of  pumping  out  the  water  within  the  docks  consumed 
little  more  than  three  hours. — Army  attd  Xazy  Journal. 

Trial  of  the  "  Beale."  June  37. — The  torpedo-boat  destroyer  Beale.  built 
for  the  government  by  the  Cramp  Shipbuilding  Company,  relumed  to  the 
yard  of  the  company  after  a  successful  builders'  trial  trip. 

The  boat  made  a  maximum  speed  of  33 14  knots  in  several  tests  off  Lewes, 
Del.  This  is  a  new  record  for  the  Lewes  course.  The  boat's  contract  called 
for  29'A  knots  an  hour. 


Destroyer  Smoke  Elimination  Tests. — Steaming  at  a  rate  of  ;j^o.$  knots 
in  a  run  of  two  hours  at  full  speed,  the  Mayrant  won  the  speed  and  smoke 
elimination  tests  of  the  third  group  of  destroyers  of  the  Atlantic  fleet  run 
oflf  Newport  June  18.  The  W'alke,  .10,3  knots,  was  second.  The  Perkins. 
with  a  broken  blower,  was  placrd  third  with  a  record  of  30.2  knots.  Speed 
conditions  were  two  hours,  straight  ahead.  Four  hours  was  the  time  for 
the  smoke  elimination  trials.  Smoke  elimination  is  regarded  as  important, 
for  the  destroyer  showing  the  least  smoke  would  be  most  useful  in  action. 
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The  Afayrattt  did   not   show   any   smoke.     The   H'alkf   showed   smoke   8 
minutes  ;ind  the  Parkins'  funnel  was  discharging  for  19  minutes  2  seconds. 
The  destroyer  Potlerson  holds  the  navy  speed  record  with  32.9  knots. —  ^1 
Shipping.  Illustrated,  June  32.  ^ 

The  U.  S.  submarine,  C4,  tlie  first  vessel  of  her  type  to  he  built  in  this 
country,  was  launched  Au^st  15,  at  Cramp's  shipyard.  Philadelphia.     The 
G^  was  built  by  the  American  Laurcnti  Co.  at  the  Cramp  yards  from  the  ^h 
designs  of  the  Fiat  San  Giorgio  Co.,  of  Spczzia,  Italy.    Tne  lenffth  over  all  H 
is  157  feet  5)4  inches;  beam,  17  feet  6  inches;  displacement  in  surface  cruis-  ^B 
ing,  358  tons  and  displacement  submerged,  458  tons. — Shipping,  Illustrated. 


ORDNANCE  AND  GUNNERY. 
GUNS  AND  PROJECTILES. 


The  latest  British  battleships  are  to  carry  a  *' i^.s-inch  A."  As  this  gafl 
is  known  to  t>e  designed  for  a  1400-pound  projectile  in  place  of  a  izyy 
pound  one,  it  is  not  improbable  that  tlie  "  13. 5-inch  A"  will  turn  out  to  be 
akin  to  the  "  12-inch  A  "  of  glorious  memory.  In  the  latter  case  "  A  ** 
stood  for  "plus  if-i  inch."  There  seems  to  us  something  rather  fatuous 
about  mysteries  of  this  sort.  No  one  is  deceived  except  those  whom  there 
is  no  object  in  deceiving.  The  secondary  armament  of  the  new  ships  will 
consist  of  6-inch  guns — which  should  never  have  been  given  up  when 
Dreadnoughts  were  introduced. — Engineer, 
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Lewis  Auto.matic  Gun. — On  the  .\'r//«HO  Admiralty  range  at  Anzio, 
near  Rome,  a  scries  of  ten  days  test  trials  against  airships  with  guns 
specially  constructed  by  Messrs.  Krupp  for  the  Italian  Government  has  just 
been  terminated.  The  tests,  which  were  executed  in  the  presence  of  the 
Minister  for  War,  General  Spingardi,  and  the  On.  Leonard!  Cattolica,  First 
Lord  of  the  Admirally,  besides  a  commission  of  experts  appointed  by  the 
government  and  the  representatives  of  the  Krupp  firm,  were  made  first 
against  balloons,  to  represent  airships,  towed  at  the  rate  of  12  knots  and  at 
the  distance  of  about  two  kilometers  from  the  beach.  The  balloon  kept 
at  various  heights,  was  made  fast  to  a  ship,  which  was  in  its  turn  towed 
by  a  torpedo-boat.  Another  experiment  was  made  with  two  balloons  of 
15  cubic  meters  and  2$  cubic  meters  respectively.  launched  at  the  same 
moment  into  the  air  at  s  kilometers  distance.  These  were  both  set  on 
fire.  The  gun.  which  is  0^70  mm.  caliber,  with  an  inclination  of  7$  degrees, 
has  a  range  of  7  kilometers.  The  course  of  the  projectile  fired  is  marked 
by  a  slight  smoky  trail  whicJi  enables  the  gunners  to  adjust  the  aim. — Th^ 
Engineer. 


Avlmor  vs.  Gun.— There  is  a  tendency  to  increase  armor  thickness  as  the 
size  of  ships  increases,  and  in  the  most  recent  Dnited  States  ships  this  has 
been  done,  but  increases  hitherto  made  can  hardly  be  regarded  as  ade- 
quate, and  it  must  be  admitted  that  at  the  moment  the  gun  is  superior  to 
the  armor.  Whether  the  armor  will  again  forge  ahead  by  superior  com- 
bination of  old  elements,  the  deveb'pment  of  still  further  improved  armor, 
or  the  devotion  to  armor  of  a  larger  proportion  of  the  displacement,  it  is 
impossible  to  say.  but  there  is  great  need  for  improvement  in  protection, 
and  it  would  seem  fairly  safe  to  prophesy  that  for  some  years  to  come  we 
may  e.xpect  to  see  the  protection  developed  relatively  more  rapidly  than 
the  attack.  I  think  that  is  certainly  the  proper  and  much-needed  line  of 
development.  An  alternative  is  to  give  up  the  fight  and  practically  abandon 
armor. — Extracts  from  a  paper  Recent  Advances  in  the  Art  of  Battleship 
Design,  by  Naval  Constructor  O.  W.  Taylor,  U.  S.  N.,  appearing  in  the 
Journal  of  the  Franklin  Institute. 
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Tracer  Shfj-L. — That  the  Japanese  arc  determined  to  do  more  nighl  Bght- 
ing  than  ever  in  the  next  war  may  he  inferred  from  the  fact  that  they  have 
introduced  into  the  service  an  iihiminatinfi  so-fKiund  shell  lor  the  lua\^ 
field  gun,  containing  suHicient  maRnesiiim  composition  to  give  a  hright  light 
for  fully  twelve  minutes.  In  battle,  salvoes  of  these  shells  will  be  tired 
into  an  enemy's  works  before  the  assault  is  delivered.  It  has  been  found 
by  experiment  with  dummy  figures  that  the  defenders  when  they  stand  up 
to  fire  are  sharply  silhouetted  against  the  light,  enabling  the  attacking  in- 
fantry to  take  gr»od  aim  at  them  while  themselves  lying  invisible  in  the  dark. 
The  Russians,  too,  have  learned  their  lesson  as  to  night  fighting  from  the 
Manchurian  War,  and  are  issuing  searchlights  at  the  rate  uf  one  per  regi- 
ment to  permit  the  delivery  of  well-aimed  rifle  fire  at  night  both  in  attack 
and  defence. — .trmy  and  Navy  Journal. 

Lewis  Gvs. — No  smoke,  no  flame — only  ihc  sound  of  the  explosion  tells 
that  the  gun  has  been  fired.  There  is  no  recoil  and  the  g^in  is  so  balanced 
by  the  magazine  that  the  aim  is  not  even  interrupted  while  the  gun  is  being 
fired.  It  can  be  fired  at  as  high  a  rate  as  750  shots  a  minute,  but  the  rate 
may  be  reduced  to  350  shots  per  minute,  or  to  any  number  between  these 
limits,  by  a  simple  adjustment  of  the  gas-port  valve  controlling  tlic  ad- 
mission of  the  gas  to  the  piston  cylinder. 

The  principal  and  most  novel  feature  of  the  gun  is  its  air-cooling  system. 
The  30-calibcr  gun  barrel  is  surrounded  by  a  close-fitting  aluminium  jacket, 
cylindrical  in  form  and  having  some  twenty  deeply  cut  longitudinal  grooves 
which  extend  from  breech  to  muzzle.  The  gun  barrel  with  its  grooved 
jacket  is  inclosed  in  a  light  steel  tube  3^  inches  in  diameter,  the  portion  of 
the  tube  which  projects  beyond  the  muzzle  having  a  reduced  diameter  of 
only  2'i  inches.  The  inclosed  grooves,  forming  continuous  air  ducts  in  the 
aluminium  jacket  throughout  its  len^h.  have  free  communication  with  the 
atmosphere  at  the  breech  and  each  time  the  gun  is  fired  the  ejector  action 
of  the  discharge  blasts  sucks  in  a  draft  of  cool  air  from  the  rear  through 
these  ducts,  thus  carrying  off  the  heat  transmitted  to  the  jacket  from  the 
barrel.  The  cooling  is  automatic  in  action,  without  the  use  of  water  or 
other  cooling  liquid  and  without  mechanism  or  moving  parts.  As  alumi- 
nium has  six  times  the  heat  condvictivity  of  steel  and  hut  one-thrrd  its 
weight,  this  very  effective  method  of  cooling  the  gun  adds  but  a  few  pounds 
to  the  total  weight  carried.  Another  novel  feature  which  differentiates  the 
T-cwis  gim  from  all  other  gas-operated  guns  is  the  small  inclosed  operating 
spring  which  is  located  near  the  trigger  piece  at  the  breech  far  removed 
from  all  injurious  heat  effects.  The  temper  of  this  spring  cannot  be  affected 
hy  either  direct  or  transmitted  heat  no  matter  how  rapid  and  long  continued 
the  firing. 

Wlien  firing  at  full  speed  it  takes  apf>roximately  four  seconds  to  dis- 
charge a  magazine  of  fifty  cartridges,  and  the  empty  magazine  may  be  re- 
placed by  a  full  one  within  two  seconds.  The  drum  magazine  used  with  this 
gun  is  8I4  inches  in  diameter  and  ij^  inches  deep.  It  is  stamped  from 
sheet  steel,  has  an  aluminium  center  piece  to  hold  the  cartridges  in  place, 
and  resembles,  somewhat,  a  reel  used  for  winding  cinematograph  films. — 
ScicHfific  American. 

The  latest  firing  by  the  army  aviators  was  at  a  height  of  600  feet,  the  aero- 
plane traveling  at  a  rate  of  50  miles  an  hour.  Captain  Chandler,  who  fired 
50  shots,  delivered  them  within  a  rectangular  space  of  three  yards  by  fifteen 
jrards.  Had  the  machine  been  6000  feet  in  air,  the  deck  of  a  battleship 
would  present  approximately  the  same  target  with  a  result  of  too  per  cent 
of  hits.  Captain  Chandler  is  of  tlie  opinion  that  it  is  possible  to  carry 
in  an  aeroplane  1000  rounds  uf  ammunition  in  the  drum  magazines  with  a 
maximum  total  weight  of  too  pounds. 

The  Tactical  Use  of  Battle-Cri'isebs. — Reasoning  theoretically,  what 
is  ihe  plan  for  using  battle-cruisers  in  future  battles?    Besides  the  part  of  a 
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scout,  which  their  great  speed  and  their  large  bunkers  allow  them  to  always 
fill,  these  powerful  ships  will  be  able  to  undertake  the  destruction  of  the 
enemy's  commerce,  to  close  many  of  its  numerous  docl^ards,  and  thus 
contril>ute  to  its  defeat  on  the  field  r>f  battle. 

These  ships  can  be  used  during  a  battle  to  win  an  advantageous  position 
with  respect  to  the  enemy's  line,  to  prevent  the  T,  or  to  turn  it.  as  well  as 
being  employed  by  the  stronger  fleet  to  take  care  of  the  weakest  portions 
of  the  line  in  battle.  These  ships  of  speeds  of  28  knots  and  more  can 
reach  any  battleship,  and  being  armed  with  the  heaviest  guns  in  service, 
the^'  are  capable  of  forcing  the  largest  of  a  fleet  in  retreat  to  choose  between 
losmg  a  part  of  its  force  or  of  resuming  the  fight. 

It  appears  from  the  above  that  the  stronger  fleet  alone  is  concerned  in 
possessmg  battle-cruisers  and  that  the  nation  which  can  not  hope  to  have 
the  advantage  in  numbers  ought  on  the  contrary  to  devote  all  its  means 
to  the  building  of  battleships  alone. 

The  necessity  of  anniliiiating  first  of  all  the  principal  fleet  of  the  enemy 
is  more  and  more  important  and  requires  the  concentration  on  the  main 
battle  field  of  all  the  force  thai  one  possesses.  So  England  can  not  hope 
to  be  able  actually  to  part  with  her  Infinciblcs  and  Lions  in  order  to  protect 
her  commerce  against  the  enemy,  since  she  does  not  consider  it  wise  to 
maintain  a  force  in  the  Mediterranean  which  is  judged  too  far  from  its  own 
coasts  where  the  fate  of  the  nation  will  be  decided. 

Thus  the  English  battle-cruisers  arc  attached  strictly  to  the  squadrons 
and  will  take  a  i\irc<-t  part  in  the  fight. 

It  will  be  the  same  with  the  German  division.  Fori  der  Tatin.  Moltke, 
Gocben.  and  Seydlitz;  the  German  battle-cruisers  will  not  be  able  to  devote 
themselves  to  the  destruction  of  English  commerce  without  passing 
by  the  north  of  England  in  order  to  avoid  the  danger  of  the  fleets 
of  Harwich,  Rosyth  and  Dundee,  and  returning  by  the  same  route  to 
rcvictual,  and  after  such  a  long  detour  will  ho  able  to  keep  the  sea  but  a 
short  time.  There  being  no  way  of  disposing  of  prizes  the  battle-cruisers 
will  be  unable  to  fullill  this  plan.  Furthermore  there  is  the  menace  of  the 
English  fleet  60  per  cent  stronger  than  theirs,  the  Germans  will  thus  have 
to  retain  all  (he  capital  ships  in  their  fleet.  Thus  it  seems  certain  that  all 
battle-cruisers  will  stay  with  the  battle  fleet. 

Forced  to  use  these  powerful  units  on  the  battle  scene  for  the  same 
reasons,  the  opiK.ments  will  employ  them  only  for  decisive  combat,  only  then 
they  will  risk  throwing  them  out  ahead  to  take  stock  of  the  enemy's  fleet,  if, 
indeed,  they  do  not  still  prefer  to  keep  them  near  the  sfiuadrnn  of  the  line, 
in  order  to  be  sure  of  being  able  to  take  an  immediate  part  in  the  battle 
from  a  good  position. 

Thus  logic  and  necessity  combine  to  consider  the  battle-cruiser  as  a  part 
of  the  battle  line,  and  thus  its  role  appears  to  he  primordial.  Its  speed 
permits  it  to  give  to  the  enemy's  line,  held  under  the  fire  of  the  battleships, 
some  blows  that  its  heavy  guns  render  of  moment,  it  will  force  the  enemy's 
line  to  maneuver  under  the  fire  of  its  own  line;  it  will  turn  the  bead  of  the 
line  and  disable  the  flagship;  it  will  create  finally  the  diversion  necessary  to 


Rattlc-criiisers  are  thus  necessary  lo  a  line  of  battle  fighting  another 
battle  line  having  them,  and  it  is  most  desirable  to  keep  them  when  the 
enemy  has  lost  hers. 

The  French  armored  cruisers  can  not  fulfill  the  role  of  scouts  on  account 
of  their  slow  speed,  they  will  not  be  efficient  against  those  of  their  ad- 
versaries, having  to  retreat  from  the  Moltkes  and  Lions.  In  the  battle. 
they  cannot  be  used  if  the  latter  enter  the  fire  Onr  costly  armored  cruisers 
thus  become  useless;  it  is  thus  necessary  to  build  battle  cruisers.  Far  from 
weakening  our  battle  line,  they  will  assure  it  the  flexibility  which  now  our 
battle  line  composed  of  ships  of  one  speed  does  not  possess.  They  will 
I»crmit  the  squadron  commander  to  increase  his  range  of  tactics  and  the 
number  of  his  movements. — La  l''ie  Maritime. 
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Battle-Cru1SE«s. — At  present  there  is  much  doubt  as  to  whether  the 
MoUkfs  ond  Lions  carry  sufficient  fnel  to  enahlt-  Uicm  to  use  their  high 
speed  in  the  battle  line.  Their  sleainins  radius  at  low  speeds  is  low,  and 
hence  the  force  of  ihc  argument  that  they  can  enfja^c  where  and  when 
they  wiJl  in  action  probably  does  not  apply.  Cruising  at  uneconomical 
speeds  with  the  battleships  prior  to  the  battle  will  have  utterly  depicted 
their  fuel  supply.  Thus  they,  at  lea.'tt  tliosc  at  present  buill.  can  only  per- 
torm  the  duty  of  being  a  flexible  unit  of  the  fleet  in  battle.  From  the  re- 
sults of  the  Mottkc's  cruise  to  the  United  States  it  developed  that,  if  she 
were  to  accompany  a  fleet,  when  the  day  of  battle  canie.  she  would  not 
have  sufficient  fuel  to  allow  her  !o  be  even  the  flexible  arm.  It  is  diflicutl 
to  believe  that  the  Moitke  class  can  be  considered  in  any  other  light  than 
failures.  The  Bluclu^r  h.is  been  the  only  great  success  in  the  all  big-gun 
cruiser  type,  and  she  carries  but  S-inch  guns.    The  low  freeboard  aft  of  the 
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Afoltke  is  a  senous  drawback  on  the  high  sea.  As  accounts  of  her  state 
that  her  dcadwood  forward  and  abaft  the  rudder  is  cut  away  to  give  her 
great  matieuvering  power  she  must  be  a  very  bad  roller  at  sea,  and  such 
has  proven  the  case.  The  English  Orioit  class  has  the  same  defect.  The 
contour  of  the  Moltkc's  bow  gives  one  the  impression  that  she  must  pitch 
heavily  and  deeply.  So  far  a  proper  type  of  i)aitle-cruiser  ha.s  not  been 
evolved.  If  we  have  great  speed,  we  must  have  large  boiler  and  engine 
rooms,  and  consecjuently  the  armor  must  be  light,  especially  as  the  steam- 
ing radius  should  logically  be  very  great.  The  la-M  requirement  is  difficult 
with  hiRh-speed  turbines  and  the  Moltkf  proved  herself  a  huge  fuel  con- 
sumer on  her  run  across  the  Atlantic-  How  some  of  the  requirements  put 
limits  on  what  the  ve^^el  can  do  is  shown  In  the  following  extract  from 
an  article  by  Naval  Constructor  D.  W.  Taylor,  U.  S.  N.,  in  the  Journal 
of  the  hranktin  Institute: 

_  Ratio  of  Sl*erti  to  LenglH—Th^  infttience  of  length  upon  speed,  some- 
times enormous  and  always  important,  is  ohvlons  from  the  above  diagram. 
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H  we  assume  thai  in  each  case  we  could  put  a  maximum  of  70,000  hnrsf- 
power  into  ihc  vessel,  which  is  somewhere  rear  the  truth,  we  see  thai  if 
she  were  made  500  feet  long  the  speed  would  he  Iwcnty-onc  knots,  whereas 
if  she  were  made  800  feet  long  the  speed  would  be  twenty-eight  knots. 

It  is  douhtful  if  suflieicnt  lenplh  and  space  could  he  given  to  machinery 
in  a  500-foot  vessel  to  enable  70,000  litirsc-power  to  l»e  developed;  probably 
it  would  not  he  possihlr  to  drive  such  a  vessel  over  twenty  knots,  owing  to 
limitation  of  space  for  machinery. 

Assuming,  for  the  present,  that  wc  could  get  70,000  horse-power  into  each 
vessel,  the  weight  of  machinery  would  be  approximately  the  same,  regard- 
less of  the  length  of  the  vessel ;  but  to  Imild  a  30,000-ton  vessel  800  feet  long 
would  take  a  very  much  greater  weight  of  hull  than  to  huild  a  30,000-ton 
vessel  t;oo  feet  long.  This  additional  weight  of  hull  would  have  to  come 
from  the  armor  or  armament,  the  30.000  tons  of  displacement  being  fixed. 
Moreover,  the  thickness  of  armor  protection  for  a  given  weight  which 
could  be  placed  on  an  800- font  vessel  would  be  very  much  less  than  for  the 
same  weight  applied  to  a  500-foot  vessel. 

It  is  evident,  then,  that  tlie  penalty  paid  for  speed  besides  the  direct  weight 
necessary  to  provide  for  machinery  is  the  additional  weight  of  hull  neces- 
sary to  provide  a  vessel  of  the  length  and  form  to  enable  it  to  be  driven  at 
the  higher  speed,  and.  .luperposed  upon  this,  the  diminution  of  the  armor 
thickness,  or  the  restriction  of  the  proportion  of  the  area  of  the  ship  pro- 
tected by  armor  resulting  from  the  prealer  length  to  be  protected.  The 
solution  of  the  problem  of  speed  is  then  obviously  a  compromise  between 
conflicting  considerations,  as  is  the  case  of  so  many  other  problems- of  war- 
ship design. 
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FTRE  CONTROL. 

FiRK  Control. — The  Thunderer  has  been  equipped  with  the  Sir  Percy 
Scott  central  control  or  "director."  It  is  remembered  that  the  Neptune, 
the  first  ship  to  be  so  fitted,  underwent  extensive  firinff  trials  in  the  Medi- 
terranean last  year  with  Sir  Percy  Scott  on  board.  The  success  of  the 
bring  and  the  sureness  uf  its  control  led  to  the  placing  of  these  instru- 
ments in  the  Thunderer,  the  second  ship  so  fitted.  The  fire  control  officer's 
station  is  on  the  tripod  mast  abaft  and  sufficiently  above  the  forward 
funnel  to  be  clear  of  heat  and  smoke.  He  is  placed  on  a  platform  at  the 
head  of  the  tripod  mast  and  underneath  the  steel  turret  in  which  are  the 
instruments  of  the  control  system. 

In  Knjrlish  ves.scls  of  the  Neptune  and  Indefatigable  classes  the  masts 
fitted  with  fire  control  stations  are  forward  of  the  funnels.  In  the  vessels 
following  these,  the  Liott  ct  seq.,  the  fire  control  position  was  abaft  the 
funnel,  and  cnnirol  positions  fitted  on  the  conning-towers. 

If  a  control  position  aloft  is  to  be  used  it  should  certainly  be  high  and 
where  no  smoke  or  hot  gases  could  obstnict  clear  vision.  Tendency  appears 
to  be  to  bring  control  positions  down  to  a  lower  level,  to  armored  towers. 

The  following  description  of  a  new  range  and  deflection  indicator  is  taken 
from  The  Xafui  Atuiunl.  It  is  called  "Follow  the  Pointer"  system.  A 
large  dial,  willi  an  electrically  controlled  pointer,  is  fitted  to  each  sight. 

The  dial  is  graduated,  and  there  is  an  index  point  on  the  stationary  part 
of  the  sight.  When  the  range  is  transmitted  from  The  control  station  the 
pointer  is  moved  round  from  the  zero  towards  the  range  at  which  the 
sight  is  desired  to  be  set.  The  sight  setter  operates  his  control  wheel  so  as 
to  keep  this  pointer  always  oi>i)osite  the  index  mark.  This  consists  in 
altering  the  sight  until  the  range  on  the  dial,  to  which  the  pointer  has  been 
deflected,  is  brought  opposite  the  zero  mark.  The  same  principle  applies 
to  the  deflection  gear. 
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The  whole  system  comprises  a  simple  transmitting  switch,  a  plain  druin 
with  four  contact  pieces,  one  of  which  makes  continuous  contact,  the 
others  alternately  engaging  with  cams.  The  receiving  portion  consists 
of  a  simple  step  by-step  motor  mounted  on  a  base  plate,  gearing  with  a 
worm  and  wormwheel  of  the  spindle  of  the  pointer. 

The  sight  may  be  used  with  or  without  the  gear,  its  removal  or  replmoe- 
ment  does  not  make  any  difference  to  the  sighting  gear. 

To  the  ordinary  transmitter  there  is  fitted  the  repeat  receiver,  which  acts 
as  an  indicator  to  the  transmitting  number.  This  repeat  receiver  registers 
the  transmissions,  and  thus  in  itself  forms  a  separate  unit»  and  is  exactly 
in  conjunction  with  the  receiver  attached  to  the  sight. 

Curiously  enough,  just  as  the  British  Navy  is  more  or  less  ignoring  the 
masts,  the  Germans  have  given  it  a  fresh  lease.  All  German  ships  are  now 
being  filled  with  small  crow's  nests,  presumably  connected  with  the  fire 
control  system.  These  "  nests  "  approximate  ver>*  closely  to  those  whidi 
the  Austrian  Navy  has  employed  for  some  years,  and  which  the  American 
Navy  indulged  in  just  before  the  advent  of  "basket-work"  masts.  Pre- 
viously to  this  the  German  ships  used  their  turrets  as  fire  control  stations, 
Kngland  and  Germany  are  apparently  each  by  way  of  adopting  what  ihc 
other  is  by  way  of  discarding!  The  presumption  is  that  the  ideal  fire  con- 
trol station  still  remains  to  be  discovered. — Engineering, 
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In  connection  with  tripod  masts,  it  is  of  interest  to  note  that  these  have 
recently  been  fitted  to  nearly  all  Swedish  battleships  at  just  about  the  liaoe 
when  the  indications  arc  that  they  will  disappear  from  the  British  Navy. — 
Engineering. 

TORPEDOES  AND  MINES. 

The  endeavor  to  get  great  speed  and  great  distance  with  these  is  ever  con- 
tinuous, but  the  two  cannot  go  together.  At  the  present  state  of  develop- 
ment, Messrs.  WTiitehcad  now  denote  iheir  two  types  of  torpedoes  as  the 
swift  torpedo,  and  the  long  range  torpedo.  The  first  type  gives  45  knots 
speed  up  to  about  1090  yards  and  averages  40  knots  for  iS^  yards.  This  type 
is  for  destroyers  and  submarines.  The  second  type  has  a  si>eed  of  30  knots 
sustained  for  over  6560  yards.    This  is  the  torpedo  for  battleships. 


Dlimetcr 

Turpedo 
inches. 

18 

2T 


Speed  and  Explosive  Charge  of  Latest  Torpedoes. 
Speed*  in  knots  for  diitanccs  ot 


tcx»  ydiu 
42i 


jooo  yds. 
41 


60D0  yds. 
27 


fioooyds. 


27 


Explosive 

Charge 

lbs. 

209 

330 


— Brassy's  Annual, 


The  battleship  Ko%igo.  now  building  for  the  Japanese  Navy,  is  stated  to 
have  a  very  vxceptionally  large  number  of  torpedo  tubes. 

The  Schwartzkopff  torpedo  is  a  superheated  air  turbine  driven  torpedo. 
Its  air  heater  gives  so  tittle  external  heat  that  bronze  is  used  for  machinery 
parts, 


POWDER. 

Frexch  Powdes.— M.  Daniel  Bcrthelot.  the  eminent  French  powder 
chemist,  had  the  following  remarks,  among  others,  to  make  on  powders 
before  the  Society  of  Civil  Engineers  of  France  on  June  21.  1912: 
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Decomposition. — The  formation  of  the  powder  by  the  nitration  of  cellu- 
lose represents  the  chemical  phenomenon  of  etherization,  iheir  dccompoM- 
tion,  I.  r..  denitration,  represents  the  op()o&ite  phenomenon,  that  of  saponiti- 
cation.  These  two  chemical  processes  tend  to  act  at  the  same  time  and 
thus  establish  an  equilibrium  varying  with  the  temperature.  SaponiBcation 
is  favored  by  the  residual  humidity  of  the  powder — i  to  2  per  cent. 

The  slow  decomposition  of  powder  Fi  shows  itself  in  three  phases : 

(a)  The  nitrous  products  formed  are  absorbed  in  the  powder  itself;  no 
alteration  is  visible  outside,  and  it  is  not  dangerous. 

(b.)  The  critical  stage  in  which  the  nitrous  vapors  become  free  and  the 
reaction  hastens. 

In  many  cases  this  phase  terminates  in  the  complete  ruining  of  the  powder 
or  third  phase. 

(c)  The  powder  becomes  an  inert  mass,  and  is  nut  in  the  least  dangerous. 

But  in  certain  exceptional  cases — heated,  quick  action  of  moisture  on 
the  nitrous  vapors  formed  during  the  drying  period — the  heat  of  reaction 
is  sufficient  to  cause  the  powder  to  ignite  spontaneously. 

These  exceptional  cases  are  almost  never  realized  on  shore;  they  arc 
much  more  apt  to  occur  on  shipboard — overheated  and  damp  magazines. 
Seamen  assign  to  these  spontaneous  ignitions  many  accidents  that  have 
happened  in  all  the  navies  of  the  world. 

Stabi{ij:rrs. — A  search  for  compounds  for  incorporation  in  the  powder 
to  prolong  the  life  of  powders  has  been  made,  they  being  mostly  basic  sulv 
stances  which  are  capable  of  neutralizing  the  acid  products  of  decompcsi- 
tion.  We  have  successively  tried  mineral  compounds  such  as  bicarbonate  of 
soda,  organic  compounds  such  as  camphor,  urea,  amyl  alcithol,  aniline, 
diphenylamine  and  triphenylaminc.  The  diphenylamine  is  the  one  that 
keeps  best  the  chemical  and  ballistic  properties  of  the  powder. 

Slability  Test. — The  no*  C.  test  is  most  used  in  France.  The  English 
prefer  the  test  in  which  the  sample  is  placed  in  an  isolated,  double-lined 
silver  heating  base — called  the  Silver  Test — heated  in  an  oven  to  80"  C,  and 
the  time  necessary  to  decompose  the  powder  is  measured,  and  in  which  the 
interior  reactions  of  the  powder  raise  the  temperature  2  degrees.  Recently 
M.  Berthelot  has  introduced  the  ultra-violet  test.  This  light  is  a  precious 
agent  for  accelerating  chemical  reactions;  in  a  few  hours  they  produce 
phenomena,  which  left  to  themselves  would  not  happen  for  many  months 
and  weeks.  Furthermore,  quality  much  desired,  this  light  which  as  every- 
one knows  plays  the  preponderant  role  in  the  chemical  evolution  of  plants, 
presents  the  character,  common  to  the  greater  part  of  natural  agents,  of 
(wing  less  brutal,  less  harmful  than  the  usual  ajzicnts  of  (he  laboratory, 
heat  and  eiectricity.  The  chemist  and  the  physician  of  living  beings  put 
into  play  only  the  feeble  agents,  moderate  variations  of  temperature,  and 
weak  currents  of  electricity.  In  researches  with  M.  Gaudechnn.  M.  Rer- 
thelot  has  stated  that  exposed  to  the  ultra-violet  rays,  powders  enclosed  in 
test  tubes  of  quartr,  placed  over  a  mercury  hath,  the  degree  of  alteration  of 
the  powder  and  the  comparative  strength  of  stabilizers  is  recognized  with 
certainty  by  an  analysis  of  the  gases  given  off.  This  new  method  should 
be  used  with  the  old  to  complctt  and  control  them. 

Precautions. — The  stability  studies  have  proved  that  the  decomposition 
starts  always  at  a  weak  point,  such  as  that  of  a  fruit  pierced  which  spoils. 
In  this  weak  spot,  we  recognize  either  a  bit  of  foreign  matter — often  a 
fragment  of  iron — or  a  local  alteration  of  organic  substance,  proving  a 
fault  in  the  raw  material  or  in  manufacture.  It  is  then  necessary  to  watch 
with  the  greatest  care  the  purity  of  the  raw  material,  and  to  not  employ 
dirty  or  greasy  cotton  as  has  often  been  done  in  the  past;  to  forbid  the 
process,  which,  through  a  false  spirt  of  economy,  has  l>een  used,  that  of 
radoubasc — mixing  old  powders  with  new— or  remixing,  introducing  the 
solvent  that  has  evaporated.  Particularly  in  the  navy,  there  will  have 
to  be  established  regular  inspections  and  tests  of  powders  in  magazines 
aboard  ship  and  ashore. 
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Finally  we  should  pass  the  law  projects  now  in  disctission  which,  wM 
suppressing  the  powder  monopoly,  liniils  it,  in  pernnUinK  private  concerns 
to  manufacture  for  export  and  for  the  government,  which  will  have  the 
good  effect  of  competition. 

Future    of   Ballistic   I'owders. — Greek   fire    lasted   ten    centuries,    black 
powder  lasted  five  centuries,  and  how  long  will  our  nitrocellulose  powder 
last?    We  are  confronted  with  this  proMem,  is  it  better  to  have  mineral 
explosives  stable  but  violent,  or  to  have  organic  colloid  explosives.  pro-^| 
gressive  but  unstable?  ^| 

M.  Berthelot  does  not  believe  so,  and  after  as  it  were  having  felt  the 
pulse  by  means  of  the  ultra-violet  rays  of  a  great  number  of  organic 
bodies,  feels  and  asserts  that  there  is  a  fundamental  distinction  between  a 
straight  body  or  structure,  and  a  cyclic  body  or  in  a  closed  chain.  The  6rst 
are  unstable;  the  second  are  stable.  It  appears  that  these  chains  have  a 
mutual  leaning,  and  that  here  is  found  a  superiority  in  stability  likened 
to  that  which  the  arch  in  architecture  offers  to  the  straight  line.  The  day 
in  which  we  discover  a  nitrous  or  nitric  ether  with  a  closed  chain,  whicft 
accords  to  practical  needs,  we  will  have  a  powder  both  stable  as  the  anocnl 
mineral  powders  and  progressive  as  the  modem  organic  powders. 

But,  while  awaiting  that  day,  which  is  perhaps  not  so  very  far  distaol. 
we  agree  that  the  formula  and  composition  of  our  war  powders  is  e:ood; 
that  it  compares  mi.^st  favorably  to  the  best  of  the  foreign  powders. 
When  the  faults  in  manufacture  are  remedied,  if  not  entirely  overcome 
due  to  the  new  inspection  service,  they  will  certainly  reduce,  to  the  extent 
of  human  foresight,  the  risks  that  our  gunners  and  seamen  undergo  in  time 
of  peace. 
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TARGET  PRACTICE. 

France. — Tlic  first  squadron  tired  the  last  of  April.  Firing  was  done: 
first  school  of  fire,  by  two  ships  simultaneously  which  followed  a  guide, 
a  distance  of  9000  meters,  each  firing  at  a  moored  target ;  second  school 
of  fire,  the  ships,  steaming  in  column  following  a  guide  whose  9|;»ecd. 
course  and  distance  from  the  target  was  unknown,  firing  one  after  another, 
the  target  being  kept  between  8000  and  9000  meters.  The  four  cruisers 
did  excellently :  the  weather  was  fine. 

The  tiriuK  was  controlled  from  the  secondar)'  stations.  This  require- 
ment necessarily  decreased  the  accuracy  of  the  fire.  The  Waldeck  Rousseau, 
flagship  of  Vice-Admiral  Auvert.  made  42  per  cent  of  hits.  The  average 
percentage  of  hits  was  between  15  and  .^. 

The  targets  were  two  and  were  formed  each  of  s  elements  of  the  large 
targets  moored  in  the  lies  d'Hyeres  passage.  The  range,  unknown  to  the 
gunners,  had  gooo  meters  as  a  minimum,  and  s|>eed  of  ships  was  15  knots. 
The  firing  lasted  on  each  of  the  two  runs  6  minutes,  the  guide  at  end  of  j 
minutes  changing  course  two  points. 

The  results  of  the  firing  do  not  give  satisfaction,  the  long  period  of 
idleness  and  defective  preparation  being  no  doubt  responsible  for  this.  The 
materiel  worked  perfectly  save  for  a  slight  accident  in  a  Patrie's  t2-inch 
turret. — La  Vie  Maritime. 

During  May  the  French  fleet  held  its  record  firing  of!  Toulon.  Division 
firing  was  done  first,  the  divisions  passing  at  distance  of  gooo  meters.  An 
evolution  was  executed  during  the  firing  on  signal  of  the  admiral.  The 
results  obtained  were  reported  as  very  satisfactory.  Single  ship  firing 
was  done  at  8000  to  9000  meter*.  Not  an  accident  to  materiel  occurred, 
and  guns  and  mounts  arc  considered  very  satisfactory.  The  Bouvet,  in 
the  third  squadron,  did  the  best. 

The  third  school  of  fire  is  this:  Two  targets  are  anchored  400 
meters  apart.  The  squadron  in  two  homogeneous  sections,  two  vessels 
each,  is  ted  by  a  guide  at  unknown  speeds  and  courses.    The  range  is  about 
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gooo  meters.  On  the  first  run  the  firing  lasts  nine  minutes  and  is  concen- 
trated on  one  target.  On  the  second  run  each  ship  takes  one  target.  The 
firing  lasts  14  minutes  anU  is  considered  a  severe  test  of  the  materiel. — 
Monitcur  de  la  Viottf. 

Scores  were  as  follows ; 


voiuir, !«;■;;« 

C-n*>rcc. )«jiS| 

»>— >" IS 

»'-'"''« )S 


First  School  or  Fire. 


to  slarlMJard.. 

tu  jiort 

to  starboard. 

to  purl 

to  starboard.. 

to  port 

to  starboard.. 
to  i«>rt  

to  starboard.. 

to  jjvrt 

tu  starlward.. 
to  port 
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30. 1 

S 

JO-s 
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J 

II. 1 

3.3 

7 
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II. 7 

11 

30.6 

1».4 

>3 

37* 

«-5 

The  Danton  did  particularly  well,  in  frair  minutes  made  18  hhs  with 
12-inch  guns  at  10,900  yards.  It  is  evident  ihat  in  a  real  action,  the  enemy's 
ship  would  have  instantly  lost  all  her  mancnvcring  control. 


Second  School  of  Fire. 


VoUwrc !  5'"i"B  f"'  ttarboard. 

I  firing  lu  iiorl 

Tondorccl , 


(firing  to  Btarboard. 
firing  to  port 

.»»«                S  fiTing  to  Rtarbonrd, 
''°" JfirinitopoTt 
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\  firing  to  ittarlioard. 
i  firing  to  port 
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i);j..-A»               S  firi"K  to  starboard. 
""''^•>' i  firing  to  port 
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During  the  second  school  of  fire,  the  fire  control  was  shifted  from  the 
primary  position  to  the  secondary  position.  In  spite  of  this  difficulty,  the 
results  arc  quite  as  good  as  in  the  first  school  firing,  and  ought  to  give  as 
great  faith. 

The  weather  was  generally  good.  The  targets  arc  considered  very  un- 
satist.ictory,  being  destroyed  by  hits  as  a  house  of  cards  is  hlown  down  by 
the  wind.    Attention  is  to  be  given  to  developing  a  satisfactory  target. 

10.000  yards  is  considered  the  maximum  target  range. — Mottitrur  df  la 
Flotte. 


-Great  Britain. — During  gun  pomters'  tests  off  Lamlash.  one  of  the 
pointers  of  the  battleship  Collinpwond  made  a  record.  At  a  range  of  2,^00 
yards  he  made  eiglit  hits  with  eight  shots  from  a  12-inch  gun  in  2  minutes. 
The  best  up  to  that  was  that  of  the  Orion  which  made  eight  hits  with  eight 
shots  from  a  r2-inch  gun  in  2  minutes  and  8  seconds. 

TTie  Orion,  before  the  King,  carried  out  a  battle  practice,  consisting  of 
28  rounds — four  broadsides. — with  her  r2-inch  guns  resulting  in  2t  hits  at 
6000  yards  in  very  foggy  weather. 
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MARINR  ENGINEERING. 

Boilers  foh  New  French  Battleships. — Tb«  Delcasse  comtnissj 

boilers  for  the  French  Navy  have  decided  lo  fit  in  one  of  the  new 
ships,  the  Lorraiuf,  small  tuhe  boilers,  ihe  Guyot   DuTcmple,    white 
two  sister  ship*,  the  Hretagtxc  and  Provence,  are  to  retain  ihc  largv 
boilers.  Belleville  and  Niclaussc.  respectively. 

Our  First  Naval  Oil  Engine. — The  design  of  rhe  New  London  Ship 
Engine  Co,  for  submarine  tender  No.  i.  the  Miagara.  has  been  acc*-j»ted  I 
the  Navy  Department  and  to  that  concern  has  been  awarded  the  contract  U  _ 
her  construction  at  a  cost  of  $492,030.  The  vessel  will  be  equipped  with  t 
heavy  oil  internal  combustion  engine  of  the  Diesel  type  and  will  be  the 
first  navy  vessel  to  have  such  an  cnRine  installed,  with  the  cxc».-t»tinn  of  ibr 
submarines  themselves.  In  European  countries  this  engine  is  \jsrd  a 
merchant  ships  and  in  foreign  navies  in  turpcdo-boat  destroyers  and  ha^ 
ships. 

The  turbines  of  the  Knglish  cruisers  A»if>hioii  and  Fearless  arc  of 
entirely   new   design   by  the    Parsons    Marine   Sieam   Turbine    Comtafti 
These  cruisers  are  to  have  a  s(»ecd  of  25  knots.    The  tj-pe  referred  lo  i^  • 
Parsons'  combined  impulse  and  reaction  type  of  turbine,  which    wav   : 
ordered   for  the  armored  cruiser  Amphiou,  a  class  of  vessel   larger  tt.: 
the  Scout.    The  fearless  is  also  to  be  fitted  with  the  combined  impuUc  ii 
reaction  turbine.  sl%  well  as  another  vessel  of  this  cla.^5,  the   Xottint^hof 
which  will  shortly  lie  laid  down  at   Pembroke,  where  most    of    this  nrt 
cruiser  class  arc  being  built.    The  number  of  propellers  for  these  conrbfrn 
tion  turbines  has  been  reduced  from  four  to  two.  but  the  vessels  arc    I 
signed  to  attain  a   speed  of  25  knots  per  hour   with    18,000   horse-r-  — 
engines.    The  vessels  are  armed  with  ten  4-inch  guns  of  the  latest  pi''- 
and  carry  ^^50  tons  of  coal  which  gives  them  a  very  large  radius  of  a,  • 
at  economical  cruising  speed.    The  new  ships  of  the  class  are  to  have  lti;i: 
vertical  armor  as  well  as  protective  decks  of  the  turtle-back  design.     Thr' 

debut  is  looked   forward  to  with  much  interest  in  navnl  circles. Vmmxi 

Service  GasetU, 

The    French    Admiralty    is    studying    a    system    of    turbo- rcciprocMV 
engines  for  the  Hreiagne  type  of  battleship. 

WonnuxG  or  Aukkicax  Ettcikeers. — It  is  curious  that  our  cousins  tfjlff^l 
the  Atlantic  cannot  make  up  their  minds  concerning  the  relative  meriBvl 
the  turbine  and  reciprocating  engines  inr  (heir  warships,  as  American*  Imt 
always  been  considered  a  very  practical  set  of  men,  %o  that  this  policy  e! 
wobtrie  is  all  tlie  m.ire  incomprencnsiblc.    Moreover,  it  follows  U(>on  a  icd^ 
series  of  experiments  carried  out  by  American  engineers,  to  settle  thi«j 
question.    We  all  remember  the  long  ocean  cruise  of  two  sister  hatth 
and  the  subsequent  decision  that  no  more  American  warships  were 
fitted  with  turbines.     But  now  we  learn  that  the  liattlcship  Sex^ada,  wl_ 
keel  has  just  Iwen  laid,  is  lo  have  an  installation  of  Curtis'  turbines,  wbi  _ 
her  sister  ship,  the  Oklahoma,  is  to  be  driven  by  triple  exiMuision  recmro-" 
eating  engines.     Both  ships  arc  to  use  oil   fuel  onlv,  and  no  coal  win  he 
carried  cither   for  main  or  auxiliary  purp«ises,  while  Ihc  c-'    ■         "    ^;>ccd 
is  to  l>e  20Vj  knot*.     At  no  point  does  the  practice  of  the  mhJ 

British  demigners  differ  more  than  m  the  dr"-""   -i-. ..--♦..  venr 

British  warship,  from  sM\ycT-Preadnt>Msht  to  witn 

[turbines,  the  recipf»valor  having  been  finall>      :  •]  m 

.for  as  new  construction  is  concerned.     The  dcvelopmem  of  the  turbine  is 
m  fact,  a  marked  feature  of  our  naval  engineerinR,  and  our  ships  :iTr  n"» 
'TUn  by  this  type  of  machinery,  without  hitch  or  falter,  year  after    ■ 
^ccnnomy   and   efficiency.     The   Xeiada   and   Oklahoma   will   each 
■bottt  i7.500  ton*,  which  is  500  tons  larger  than  the  preceding  Teji^oj  cia»4. 
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and  so  the  many  eggs  in  one  basket  p<:>!icy  continues  its  insane  course  in 
America,  as  in  other  shipbuildirg  yards  in  spile  of  the  lessons  of  the  Titanic 
disaster  and  all  other  dangers  and  difficulties. — United  Service  Gazette. 

CoMPLETUiN  OF  THE  VoYAGE  OF  THE  "  Selandia." — This  vcsscI.  dcscribed 
on  page  798  of  No.  142  of  the  Proceedings,  has  just  returned  from  her  hrst 
round  voyage  which  was  of  21^0  miles.  The  Engineer  has  this  to  say 
of  her  trip:  No  defects  whatever  of  a  mechanical  nature  were  developed 
and  the  officers  of  the  vessel  are  satisfied  with  her  performance.  The  piston 
rings  and  c\'lindcrs  were  found  tn  be  perfectly  clean:  the  exhaust  valve 
needed  but  regrinding  and  cleaning.  9300  tons  of  cargo  can  thus  be  carried 
nearly  22.000  miles  on  a  con.suinption  of  but  9  tons  of  fuel  for  each  day  of 
24  hours.  This  was  dnne  with  an  engine-room  force  of  ten  men  and  three 
boys. 

Motor-Driven  Warships. — At  last  we  arc  withm  sight  of  the  first  all- 
motor-driven  warship  for  the  British  fleet.  Messrs.  Thomeycroft.  the 
famous  torpedo-boat  builders,  having  offered  to  construct  a  new  destroyer 
fitted  with  the  Diesel  engine,  to  burn  crude  oil.  The  Admiralty  have  ac- 
cepted the  offer  and  have  placed  an  order  for  the  vessel  to  be  built.  Our 
prediction,  therefore,  that  the  British  Navy  would  introduce  motors  for 
main  engines  through  the  torpedo  craft,  just  as  turbines  and  oil-fuel  and 
watcr-Iubc  boilers  were  introduced,  has  turned  out  to  be  correct.  That  will- 
o'-the-wisi>— the  motor  battlcshiji — which  enterprising  and  imaginative  lay 
journalists  have  been  chasing  any  time  the  last  two  years,  will  therefore 
remain  grist  to  the  conjectural  i>ens,  until  marine  engineers  produce  some- 
thing more  substantial  with  which  wc  can  begin  main-engine  motor  ex- 
periments in  our  war  fleet.  The  merchant  fleet  is  ahead  of  the  sister  service, 
for  it  already  has  several  large  vessels,  with  considerable  cargo  carrying 
capacity,  fitted  with  motors  to  drive  their  main  engines.  The  projected 
destroyer  will  be  one  of  the  largest  in  our  flotillas  and  will  form  part  of  the 
1912-1,^  destroyer-building  program.  She  will  be  fitted  for  cruising  and 
performing  all  the  functions  of  an  ordinary  vessel  of  this  description,  and 
will  probably  be  constructed  at  Thorncycroft's  new  works  at  Southampton. 
Her  progress  will  be  watched  with  interest,  although  little  doubt  is  felt  in 
naval  engineering  circles  as  to  the  absolute  success  of  the  experiment,  since 
the  firm  has  already  had  considerable  experience  in  motor  work. — United 
Senice  Gazette. 

In  large  powers  a  Diesel  engine  propelling  equipment  for  a  vessel  costs 
something  like  60  per  cent  more  than  the  equivalent  steam  equipment,  but 
it  will  occupy  only  60  to  80  per  cent  of  the  space  required  for  the  latter, 
and  the  cost  of  fuel  will  be  somewhere  in  the  neighborhood  of  30  to  40 
per  cent  of  the  cost  of  coal.  WTien  the  tremendous  pressures  and  tempera- 
tures which  are  being  dealt  with  in  a  Diesel  engine,  and  the  very  fine  ad- 
justments which  are  necessary,  are  considered,  it  will  be  realized  that  it  can- 
not be  a  cheap  engine  to  build.  Undoubtedly  it  will  become  cheaper  than 
it  is  at  present  when  more  experience  has  been  gained,  but  conservative  ship- 
builders consider  it  would  be  the  greatest  mistake  possible  to  sacrifice 
anything,  in  either  material  or  workmanship,  for  the  sake  of  reducing  the 
cosi.~~S  hip  ping,  Illustrated. 

KrssiAN  Oii.-EN<;iVEn  CRt'i.'^FJi, — The  3500ton  cruiser  Rucnda  should  be 
fini-iihcd  in  June.    For  some  reason  that  is  not  apparent  she  is  to  have  an 

I  electric  reversing  system,  which,  although  used  in  the  Amur  River  gun- 
boats, was  discarded  in  the  Caspian  Sea  gimboats  that  were  finished  last 
year.  The  "inspection  ship"  building  at  the  Nicolaieff  yards  should  have 
been  turned  over  in  iQii,  but  she  has  been  delayed.  Her  engines  arc  of 
I  75ohorse-powcr.  and  those  of  the  Rtu-nda  arc  of  1200  horse-power.  A  float- 
ing workshop.  T32  feet  long,  28  feet  beam,  and  7^^  feet  depth,  is  one  of  the 
I        most  interesting  jobs  in  hand,  although  she  will  be  driven  by  a  motor  of 
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not  more  than  180  horse  power,  with  auxiliary  machinery  of  johorse-poi 
Bracketed  wiih  her  in  point  of  interest  is  a  dredpcr  with  a  niain  engine  oCj 
370  horse-power  and  60  horse-power  auxiliarA'.    She  is  for  the  Bla^  Sea, 
the  workshop  is  for  the  .\'eva,  the  "inspection  ship"  for  the  Black  Sea, 
and  the  Rueuda  for  the  Baltic. — Shippttig,  IHuslraicd. 

Tenders  have  been  received  by  the  English  Admiralty  for  the  construction 
of  an  oil-carrying  ship  of  about  10.000  Ions  dead  weight.  She  is  to  be  driven 
by  internal  combustion  engines  of  about  740  horse-power.  This  will  be  the 
fourth  oil-tanker  owned  by  the  Admiralty,  the  others  being  the  Burma  of 
3445  tons,  the  Petroleum  of  9900  tons,  and  the  Isla  of  9S0  tons.  She  will  he 
the  first  fitted  with  the  new  type  of  propelling  machinery. — Vnittd  Senic^ 
Gasetie. 


Superheated  Steam. — Generally  with  steam  turbines  of  modem  desi^ 
and  carrying  from  175  to  200  pounds  of  steam  pressure  there  is  a  saving  m 
steam  consumption  of  alwut  i  per  cent  for  each  ten  degrees  of  supc^rbtJi: 

The  official  trials  of  the  Kansas,  New  Hampshire.  South  Carolina  Jod 
Miehi^an,  showed,  by  comparison,  an  average  of  18.52  per  cent  ecoaonT 
due  to  suf>erheaiers. 

A  superheat  of  roo"  or  higher  caused  trouble  with  the  valves,  and  fitting^ 
made  of  composition  and  cast  iron.  This  is  stopped  by  use  of  cast  steel  and 
valves  with  scats  of  bronze  with  a  large  percentage  of  nickel  or  mood 
metal. 

The  use  of  superheated  steam  up  to  100"  can  be  used  with  great  satisfai 
tion  so  far  as  practical  scr\Hre  is  concerned,  with  a  decided   increase 
thermal  efficiency. — W.  M.  McFarland  in  Inteniatioual  ^fariue  Engineeringj 


RoTARV  Am  Compressors.— The  following  advantages  are  claimed  for  the 
rotary  compressor  driven  by  a  turbine :  It  enables  exhaust  steam  from  other 
engines  to  be  used  cither  in  mixed  or  low-pressure  turbines:  it  gives  J 
continuous  delivery  of  air;  occupies  comparatively  small  space:  and  re- 
(|uires  liRht  foundations  under  which  the  condensing  plant  may  be  placed; 
it  requires  only  a  small  amount  of  oil  for  lubrication  and  the  air  is  delivered 
free  from  oil — a  feature  of  importance  when  the  air  is  required  for  soow^H 
chemical  purposes. — The  Engineer.  ^H 

Turbine-Drhxn  Pumps. — In  a  paper  read  before  the  American  Sodrty 
of  Mechanical   Engineers.   Mr.  A.  G.  Christie  points  out   that  the   steam 
turbine  is  an  ideal  source  of  ptnver  to  drive  centrifugal  pumps,  espccialty 
when  it  is  necessary  to  lift  against  high  heads.    Hence  it  has  been  used  tk  ^^ 
several  places  for  city  fire  service,  using  lake  or  river  water  in  hiRh-pressure^B 
main.<t.    The  efficiency  of  such  centrifugal  pumps  usually  ranges  from  6<^| 
to  80  per  cent,  so  that,  in  spite  of  the  high  efiicienc>'  of  the  turbine  itself 
the  combined  set  will  not  give  as  good  economy  as  a  hi^h-grade  recipro- 
cating pumping  engine.     However,  its  first  cost  is  low.  it  require*  no  in- 
ternal hibrication,  lakes  up  very  little  floor  space,  and  has  no  valves  to  re- 
quire examination  or  renewals. — Enfiineefin^. 


Sir  Wuojam  White  on  M.\rine  Propulsion.— Personally,  remarked  Sir 
William,  he  had  long  held  and  expressed  the  opinion  that  there  was  a  great 
field  for  the  use  of  internal  combustion  engines  in  ship  propulsion,  espe- 
cially in  vessels  of  moderate  dimensions  or  moderate  engine  power.  On 
the  other  hand,  as  a  diligent  student  of  information  made  available  to 
engineers  and  naval  architects,  he  had  been  convinced  that,  up  to  date, 
there  continued  to  l»e  very  serious  difficulties  in  the  way  of  constructing 
oil  or  gas  engines  which  should  develop  great  power  in  individual  cylinders. 
It  was  well  known  that  experiments  in  that  direction  were  in  progress,  and 
it  might  be  admitted  that  difficulties  of  this  nature  existed  only  to  be 
attacked,  and  if  possible,  to  be  overcome  by  engineers.  On  the  other  hand, 
it  could  not  be  denied  that  these  difficulties  had  not  yet  been  overcome, 
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that  engineers  responsible  for  the  design  and  construction  of  marine  engines 
of  the  new  types  had  hitherto  found  it  safer  lo  use  comparatively  small 
cylinders,  and  a  large  numl>cr  of  such  cylinders  in  order  to  reach  the  very 
moderate  aggregate  power  as  yet  applied  in  sea-going  motor-driven  vessels. 

No  one  could  have  visited  the  Selaudia  or  JHt/andia.  continues  Sir 
William,  without  being  impressed  by  the  multiplicity  of  cylinders  and  valve 
gear  for  a  total  development  of  2500  horsepower  especially  when  one  re- 
members what  such  nuiltiplicity  involves  during  continuous  running  over 
long  distances.  Every  one  familiar  with  turbmc-drivcn  vessels  of  very 
great  power  would  have  been  struck  with  the  great  contrast  between  their 
engine  rtwms  and  that  of  the  Selattdia.  Engineers  who  had  Ijccn  in  charge 
of  steam  turbines  would  not  he  eager  to  return  to  reciprocating  engines 
whether  they  were  actuated  by  steam  or  oil. 

The  Practical  Adiantages  of  a  Rolary  tngine  were  undeniable  as  well  as 
considerable.  If  these  advantages  could  fje  retained  in  association  with  equal 
or  less  fuel  costs  and  no  less  freight-earning  capacity  than  were  attainable 
with  internal  combustion  reciprocating  engines — and  the  facts  stated  by 
Sir  Charles  Parsons  and  Mr.  Walker  in  regarrj  to  the  use  of  geared  turbines 
seemed  to  establish  that  possibility — it  was  reasonable  to  anticipate  that 
the  oil  engine  would  not  have  such  a  "  walk  over  "  in  the  contest  with  steam 
engines  as  popular  journalists— not  practical  engineers — had  predicted. 
One  thing  was  certain:  shipowners  would  be  guided  by  commercial  con- 
siderations rather  than  by  sentimental;  and  they  would  not  be  desirous  of 
accepting  avoidable  risks.  It  was  a  matter  for  congratulation,  therefore, 
that  the  first  experiments  with  new.  and  necessarily  rival,  systems  of  pro- 
pulsion should  be  made  on  a  moderate  scale.  Experience  with  cargo 
steamers  already  in  service,  or  about  lo  be  employed,  would  settle  many 
questions  on  which,  at  present,  there  was  room  for  diflference  of  opinion. 
and  would  lead  to  ifurther  advance  in  those  directions  which  proved  to  be 
most  promising. 

Impracticability  of  Singular  Solution. — One  prediction  might  be  made 
confidently;  the  complex  and  varied  problems  of  marine  engineering  did 
not  permit  of  any  one  or  singular  solution  being  found ;  no  system  of 
machinery  could  prove  to  be  the  best  for  all  cases  which  occurred  in 
practice;  sudden  or  sweeping  changes  such  as  had  been  declared  to  be  im- 
minent of  late  were  impossible.  I  his  discussion  would  have  served  ii  useful 
purpose  in  making  clear  both  the  present  position  of  affairs  and  the  direc- 
tions in  which  advances  would  be  made  in  the  immediate  future. — Page's 
*Ke'«'-t/y. 

Propulsion  for  Warships. — As  might  be  expected,  each  method  of  pro- 
pulsion thus  far  tried  has  difficulties  and  objections  peculiar  to  it,  but 
steady  progress  is  being  made,  and  probably  it  will  not  be  long  before  a 
satisfactory  solution  will  be  evolved.  It  appears  to  me  that  at  present  for 
vessels  carrying  the  whole  or  a  large  proportion  of  their  fuel  supply  in  the 
form  of  oil,  as  do  our  most  recent  battleships,  the  ideal  solution  would  be 
to  fit  Diesel  engines  or  the  equivalent,  driving  generators,  which  in  turn 
drive  motors  upon  the  shafts;  this  installation,  however,  to  be  of  l<nv 
power,  adapted  to  drive  the  ship  about  ten  knots  only.  For  higher  speeds 
turbines  and  boilers  would  be  relied  upon. 

Such  an  arrangement  would  he  slightly  heavy  as  regards  weight,  but 
would  have  the  advantage  that  the  endurance  would  be  doubled  at  cruising 
speed,  and  an  entirely  independent  means  of  propulsion  would  be  provided, 
giving  reasonable  insurance  against  breakdowns.  It  would  also  be  a  step 
towards  the  generally  anticipated  use  of  the  oil  engine  only  for  propulsion. 

Such  an  installation  would  involve  some  difficult  engineering  probltms, 
but  I  know  of  no  reason  why  they  could  not  he  satisfactorily  solved.— 
Naval  Constructor  D.  W.  Taylor.  U.  S.  N.,  in  "  Recent  Advances  in  the 
Art  of  Battleship  Design,"  in  the  Journal  of  llic  Franklin  Institute. 
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The  Marconi  Wireless  Co.  will  soon  start  the  construction  of  the  two 
largeM  wireless  stations  in  the  world  in  San  Francisco.  The  crimpany'i' 
plants  include  an  immense  system  of  wireless  stations,  reaching  across  the' 
Pacific  from  San  Francisco  to  the  Philippines,  with  high-power  trans- 
mitting stations  at  Honolulu  and  on  the  coast  of  China.  This  means  thai 
the  Marconi  wireless  system  will  enter  into  active  competition  with  the 
Pacific  Cable.  It  is  also  announced  that  the  Marconi  Co.  will  install  a  500- 
kilowatt  station  at  Panama.  When  the  stations  in  San  Francisco  and  ih« 
one  in  Manila  are  completed,  direct  communication  between  these  points, 
a  distance  of  69^)2  miles,  can  be  sustained  without  interruption.  With  the 
high-power  wireless  statiims  at  San  Francisco.  Honolulu,  China,  Manila 
and  Panama,  any  ship  in  the  must  remote  part  of  the  Pacilk  may  possibly 
be  reached  almost  instantly. — Shipping,  Illustrated. 

WiKELE.ss  Tel£(;rai'hv  in  Perv. — Wireless  communication  has  bem  e- 
tablished  between  Lima  «nd  Iquitos,  across  a  vast  stretch  of  the  Andes. 
without  the  use  of  intermediate  stations. 

Radio  messages  were  sent  from  an  aeroplane  by  Lieut.  B.  D.  Foulou^, 
U.  S.  A.,  to  the  Aviation  School  at  College  Park.  Md..  on  August  6.  \9\iJ 
a  distance  of  twelve  miles.  The  sending  key  was  attached  to  a  lever  and 
worked  satisfactorily.  This  is  the  6rst  realty  successful  use  of  radio  from! 
aeroplanes. 

WiRELR-ss  Biix  Becomes  Law. — Congress  recently  passed  a  bill  requiring 
any  United  Stales  or  foreign  vessel  navigating  the  ocean  or  the  Great 
Lakes  and  carrying  fifty  or  more  persons  to  be  equipped  with  wireless 
apiiaratus  capable  of  operating  for  a  distance  of  at  least  100  miles  by  day 
or  night,  on  and  after  October  i,  19IJ.  An  auxiliary  or  emergency  energy  ^| 
supply  is  required  capable  of  operating  the  sending  set  for  at  least  four  ^| 
hours.  The  wireless  equipment  must  be  in  charge  of  two  or  more  skilled 
operators,  one  of  whom  shall  be  on  duly  at  all  times.  The  bill  does  not 
apply,  however,  to  vessels  plying  between  ports  less  than  200  miles  apart. 

On  July  23  President  Taft  affixed  his  signature  to  this  bill  and  it  thus 
becomes  a  law.  So  far  as  the  act  relates  to  the  Great  Lakes  it  takes  effect 
on  and  after  April  i,  1913,  and  in  respect  to  ocean  cargo  steamers  il  becomes 
effective  on  and  after  July  i.  1913.  Provision  is  made  that  on  cargo  steamers 
the  second  operator  may  be  replaced  by  a  member  of  the  crew  who 
competent  to  understand  and  receive  distress  calls  and  assist  in  maintainii 
a  constant  wireless  watch  so  far  as  needed  for  the  safety  of  life. — Etectrici 
World. 
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PrnxEEinNcs  OF  THE  LoNDON  WiBEixss  CONFERENCE.— Thc  International 
Wireless  Telegraph  Conference  which  convened  in  London  on  June  4. 
was  formally  adjourned  on  July  5.  The  conference  revised  the  regulations 
governing  the  exchange  of  messages  between  ships  and  shore.  The  new 
convention  and  the  revised  regulations  were  signed  by  the  delegates  of  all 
the  countries  represented — about  thirty  In  number.  The  conference  gave 
special  consideration  to  the  use  of  wireless  communication  for  the  relief  of 
disasters  at  sea,  and.  after  full  discussion,  unanimously  adopted  a  resolution 
for  compulsory  wireless  equipment  on  shipboard,  the  text  of  which  is  as 
follows ; 

"The  International  Radiotelegraphtc  Conference,  having  examined  the 
measures  to  be  taken  with  the  view  of  preventing  disasters  at  sea  and  of 
rendering  assistance  in  such  cases,  expresses  the  opinion  that,  in  the  general 
interests  of  navigation,  there  should  i)e  imposed  on  certain  classes  ol  ihips 
the  obligation  to  carry  a  radiotelegraphic  installation. 

"  As  the  conference  has  no  power  to  irnposc  this  obligation  it  expresses 
the  wish  that  the  measures  necessary  to  this  end  should  be  institutc<l  by  the 
governments. 
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*'  The  conference  finds  it  important,  moreover,  to  insure,  as  far  as  possible, 
uniformity  in  the  arrangements  to  be  adopted  in  the  various  countries  to 
impose  this  obligation,  and  suRgests  to  the  Rovemments  the  desirability 
of  an  agreement  between  themselves  with  a  view  to  the  adoption  of  a  uni- 
form base  for  legislation. 

"  Lastly,  the  conference  recommends  to  the  governments  the  desirability 
of  establishing  in  each  maritime  country  a  number  of  coast  stations  with  a 
pcrmament  service  adequate  for  the  needs  of  navigation." 
•  The  new  regulations  contain  a  number  of  provisions  designed  to  increase 
the  cfFcctivenesa  of  wireless  communication  at  sea  in  cases  of  emergency 
•or  danger.  Ships  in  the  future  will  be  required  to  provide  an  auxiliary  or 
independent  source  of  energy  capable  of  working  the  wireless  apparatus 
for  at  least  six  hours.  The  emergency  installation  must  be  located  in  a 
secure  position  on  shipboard  and  must  be  so  completely  independent  that 
any  accident  to  the  ship's  engines  will  not  interrupt  the  encrg>'  supply  for 
[wireless  communication.  On  ships  of  the  first  class  a  permanent  watch  will 
be  required  and  at  least  two  fully  qualihed  operators  must  be  carried.  On 
ships  of  the  second  class,  where  a  permanent  watch  is  not  considered 
feasible,  the  operator  will  be  required  to  listen  during  the  first  ten  minutes 
of  every  hour.  In  the  smallest  ships,  such  as  fishing  boats,  no  regular 
periods  of  watch  have  been  prescribed.  Each  government  in  issuing  licenses 
to  carry  wireless  equipment  will  determine  in  which  class  any  vessel  belongs. 

Rules  have  also  been  madt*  requiring  both  ship  and  shore  stations  to  sus- 
pend work  and  listen  at  the  end  of  each  quarter  of  an  hour  in  cases  where 
it  is  likely  that  distress  calls  otherwise  might  not  be  heard.  In  order  to 
prevent  future  confusion  a  ship  in  distress  will  have  control  over  the  work- 
ing of  all  stations  in  its  vicinity  and  operators  on  evei^  ship  will  be  placed 
sixfciftcally  under  the  authority  of  the  captain.  The  transmission  of  weather 
rejKirts  to  vessels  at  sea  will  be  given  priority  and  coast  stations  will  be 
supplied  with  weather  forecasts  for  communication  to  ships  when  called  for. 

At  the  Berlin  conference  regulations  were  adopted  requiring  ships  to  com- 
municate with  the  nearest  shore  station,  as  a  means  of  preventing  confusion 
in  working.  Numerous  proposals  were  advanced  for  modifying  these 
regulations  so  as  to  allow  communication  between  a  ship  and  some  remote 
shore  station.  After  discussion  a  new  regulation  was  adopted  which 
permits  such  communication  when  a  special  wave-length  of  specified 
dimensions  is  employed;  but  this  provision  applies  only  to  communications 
between  a  ship  and  a  shore  station  of  the  same  nationality.  Since  the  trans- 
mission of  radintclcgrams  between  ship  and  shore  by  means  of  one  or  more 
intermediate  ships  is  becoming  more  frequent,  the  convention  adopted 
regulations  in  reference  to  charges,  accounting,  etc.,  for  facilitating  this 
service. 

All  the  countries  concerned  have  now  agreed  that  all  ships  should  be 
under  the  oblrgaiion  of  communicating  upon  call  with  one  another  regard- 
less of  the  wireless  system  employed.  The  convention  decided  that  it  is 
premature  to  attempt  to  prescnln-  regulations  affecting  long-distance  service 
between  land  stations,  and  it  was  expressly  agreed  that  each  country  ought 
to  remain  free  to  organize  such  land  service  as  it  deems  necessary,  subject 
only  to  the  restriction  that  interference  between  different  stations  must  be 
avoided  as  far  as  possible  and  that  differences  in  the  system  of  wireless 
telegraphy  employed  must  not  be  a  basis  for  refusing  intercommunication. 
The  American  delegates  conveyed  to  the  convention  an  informal  invitation 
to  hold  the  next  conference  in  Washington,  D.  C  This  invitation  was 
unanimously  accepted,  and  the  dale  of  the  next  conference  was  fixed  for 
1917. — EUetrical  World. 

AERONAUTICS. 

Aviation.  A  Shoht  Descriptiov  of  the  Principles  of  Heavier  than 
Air  Maciiines.— Leaving  aside  Icarus  and  Ph;eton.  and  other  mythological 
heroes,  ajid  the  wel!-mcanmg  cranks  of  the  early  nineteenth  century,  the 
first  man  wh*i  proved  of  any  real  use  to  modern  aviation  was  the  wonderful 
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Lilicnthal.  He  pursued  his  remarkably  accurate  invcsligaiions  on  the  effect 
of  the  resistance  of  the  air  against  a  moving  curved  surface,  or  rather  a 
moving  curved  inclined  plane,  if  we  use  plane  in  the  sense  of  plane  in  aero- 
plane. But  besides  these  investigations,  absohitely  essential  to  the  design- 
ing on  a  aeroplane,  he  successfully  launched  himself  from  the  tops  of  hills 
and  mounds  into  the  air  against  the  wind  in  what  arc  called  gliders,  that  is. 
aeroplanes  without  engines,  making  over  two  thousand  flights,  and  ot 
course  giving  to  the  whole  world  the  benefit  of  his  experiences.  He  was 
killed  by  falling  only  50  feet  in  1806,  just  as  he  had  started  to  fit  an  engine 
of  sy^  horse-power,  which  just  managed  to  flap  its  wings,  but  at  the  same 
time  considerably  extended  his  flights.  Pilcher,  an  Englishman,  was  killed 
in  the  same  way.  Langley,  an  American,  was  another  great  pioneer;  his 
investigations  on  the  resistance  of  the  air  were  almost  perfect,  but  only 
concerned  the  flat  inclined  plane,  and  this  was  soon  discovered  to  be  more 
or  less  useless  for  an  aeroplane. 

Langley  eventually  evolved  a  machine  calletl  an  aerodrome;  the  models 
were  very  successful;  he  received  a  grant  of  $50,000  from  Congress,  hot 
the  man-carrying  apparatus  failed  by  a  mischance,  and  he  died  shortly 
afterwards  of  a  broken  heart. 

Chanulc  was  the  predecessor  of  the  Wrights,  and  built  a  machine  prac- 
tically the  same  as  theirs,  and  the  prototype  of  the  present  biplane.  He 
started  gliding  experiments,  which  were  carried  on  and  perfected  by  the 
Wrights. 

Sir  Isaac  Newton  was  the  first  to  usefully  investigate  the  resistance  of 
the  air  against  moving  surfaces,  and  he  worked  out  the  universal  and  well- 
known  law  that  the  resistance  is  proportional  to  the  area  of  the  surface  and 
the  square  of  the  velocity. 

At  first  we  will  assume  that  we  have  a  simple  plane  proceeding  at  a  given 
speed,  say  ()o  miles  an  hour,  and  inclined  at  an  angle  of  incidence  of  50*. 
we  should  also  choose  a  curvature  of  about  ^'3.  all  these  assumed  dimen- 
sions being  those  found  practically  best.  Now  as  the  air  strikes  the  plane 
more  or  less  at  right  angles  to  its  chord,  it  can  be  resolved  into  two  forces 
at  right  angles  to  each  other;  the  horizontal  one  tries  to  counteract  the 
thrust  of  the  propeller,  and  the  vertical  one  expends  itself  in  lifting  the 
plane.  The  horizontal  force  is  called  the  drift,  and  the  vertical  one  the  lift. 
In  working  out  these  problems  the  lift  must  always  equal  the  maximum 
weight  of  the  machine,  and  this  will  enable  the  machine  to  just  fly.  and 
providing  the  velocity  can  be  increased  by  means  of  a  more  powerful 
engine,  the  machine  will  climb.  From  intricate  forrauhe  for  inclined 
curved  surfaces  we  find  the  necessary  area  of  the  surfaces,  say  216  square 
feet,  and  we  decide  on  a  monoplane  of  a  span  of  36  feet,  and  a  depth  of  6 
feet,  a  good  proportion.  We  now  know  that  if  we  fit  un  an  engine  to  this  of 
enough  power  (provided  the  total  weight  does  not  exceed  the  lift),  and 
turn  it  on.  it  is  hound  to  rise  in  the  air. 

There  are,  however,  two  other  main  factors  remaining  for  safe  and 
practicable  flight,  even  in  a  straight  line,  and  up  to  date  wc  have  not  con- 
sidered anything  other  than  a  straight  flight.  These  two  factors  arc 
longitudinal  and  lateral  stability.  First  consider  lonsitudinat  stability;  we 
have  this  single  plane  curved  tV*  wi*^'h  6  feet,  gradually  rising  owing  to  the 
pressure  of  the  air  acting  agamsl  the  curved  surface.  This  pressure  may 
be  considered  to  act  at  one  point,  the  Center  of  Pressure,  in  the  same  way 
as  the  weight  of  an  object  acts  at  one  point,  called  the  center  of  gravity. 
The  position  of  the  center  of  pressure  depends  n^un  the  anKle  of  incidence 
of  the  plane  to  the  air  current,  and  of  course  this  is  liable  to  alter  during 
flight.  Allowing  that  in  the  simplest  form  of  machine,  as  the  simple  plane 
in  consideration,  the  center  of  pressure  coiiicides  with  the  center  01  gravity, 
though  it  need  not  necessarily;  any  alteration  in  the  position  of  the  center 
of  pressure  would  immediately  cause  instability,  the  lift  working,  say,  too 
near  the  front;  the  plane  would  then  turn  over  and  of  course  capsize;  to 
counteract  this  a  tail  is  put  on  at  .i  good  distance  from  the  front — roughly 
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the  total  overall  length  is  equal  Uy  the  span — and  another  similar  inclined 
plane  of  a  small  size  is  attached  to  the  end  of  this  tail.  Of  course  there  is  a 
similar  lift  acting  on  this  plane  at  its  center  of  pressure,  and  by  means  of 
a  lever  operated  by  the  pilot,  any  alttration  of  the  center  of  pressure  in  the 
main  plane  can  tto  balanced  by  altering  the  center  of  prciisurc  at  the 
tail.  The  tail  acts  as  a  lever,  and  the  small  lift  at  the  tail  does  sufiicient 
work,  being  at  a  greater  distance.  This  small  surface  at  the  tail  is  usually 
called  the  elevator,  as  by  its  means  the  aeroplane  is  lowered  or  raised  at  the 
operator's  desire  during  flight,  although  its  main  object  has  already  been 
described. 

Nearly  all  monoplanes  have  only  a  tail  elevator,  but  the  Bregnet,  Avro, 
Goupy  biplanes  are  al.<;o  of  this  type.  The  tendenn-  is  to  do  away  with  a 
front  elevator.  The  front  eIc\-ator  is  a  familiar  object  in  the  Wright. 
Farman.  Bristol,  and  nearly  all  of  the  early  biplanes,  where  the  center  of 
gravity  is  in  front  of  the  center  of  pressure.  The  Valkyrie  is  about  the  only 
successful  monoplane  with  a  from  elevator. 

The  most  baflfling  problem  of  the  early  days  of  aviation  was  that  of  lateral 
stability.  The  Wrights  deserve  practically  the  whole  credit  for  discovering 
the  means  of  ensuring  this,  and  it  is  their  only  important  patent. 

They  placed  movable  wing  flaps  or  ailerons  at  the  ends  of  the  planes, 
and  in  flight  of  course  these  hung  out  straight  in  line  with  the  rest  of  the 
surface.  If  the  aeroplane  tilted  to  the  right,  al!  that  was  necessary  was  to 
pull  down  the  right  ailerons,  the  right  wing  then  catches,  as  it  were,  more 
wind  pressure,  and  rises  aj^ain.  Ai  the  same  time  the  left  ailerons  are  raised 
and  less  pressure  is  experienced  on  the  left  wing.  The  other  method,  per- 
haps in  more  general  use  in  nearly  all  monoplanes,  such  as  the  Blcriot, 
Morane.  R.  E.  P..  and  some  biplanes  such  as  the  Bregnet,  is  warping,  i.  r, 
actually  pulling  up  and  down  the  wing  tips,  which  are  otherwise  more  or 
less  rigid. 

The  only  other  essential  detail  is  the  means  of  directing,  and  this  is  very 
simple.  It  is  done  by  means  of  one  or  more  vertical  rudders  placed  nearly 
always  al  the  tail,  and  worked  in  exactly  the  same  way  as  the  rudder  of  a 
boat. 

The  arrangement  of  the  controls  is  very  varied  in  the  different  types, 
but  is  often  as  follows: 

The  direction  rudder  is  worked  liy  the  feet  in  the  same  way  as  a  tiller,  the 
elevator  is  controlled  by  a  lever  which  actuates  it,  if  moved  from  front  to 
rear.  This  lever  is  on  a  universal  joint,  and  if  moved  sideways  actuates 
the  ailerons  or  warps  the  wing  tips.  In  the  latter  case,  at  the  end  of  the 
lever  is  a  steering  wheel  as  in  a  motor  car  and  warping  is  done  by  turning 
the  wheel,  and  elevating  by  pulling  it  to  the  rear^  and  depressing  by  pushing 
it  forward. 

It  is  often  necessar>'  to  do  these  three  things  together,  the  three 
dimensions  of  the  air,  of  crvurse.  bothering  the  absolute  novice  not  a  little. 
The  pruiK'Iler  works  exactly  as  tbt  screw  of  a  steamer.  It  can  be  placed 
in  front  or  behind  the  main  planes.  If  in  front  it  is  usually  called  a  tractor 
screw.  Great  difficulty  has  been  experienced  in  getting  the  best  form  of 
aerial  propellor  to  do  the  most  efficient  work,  and  our  knowledge  of  the  sub- 
ject is  at  present  very  small. 

Tht-  iiijilanr  has  a  much  bigger  lift  than  a  monoplane,  and  can  conse- 
quently carry  more  weight.  Although  up  to  a  certain  extent  by  increasing 
the  span  i>f  ihe  monoplane  large  weights  can  also  be  carried.  The  biplane 
with  a  monoplane  tail  is  rightly  coming  into  fashion. 

Of  the  various  motors  the  Gnome  rotary  engine  has  been  fnund  to  be 
the  most  rdiablf  up  to  date.  However,  there  are  many  disadvantages  in  a 
rotary  engine,  and  there  seems  plenty  of  opportunities  of  perfecting  the 
stationary  engine  of  which  there  are  many  excellent  ones  such  as  the 
Renault.  R.  K.  P.,  and  Canton  Unue.  of  foreign  make,  and  the  E.  N.  V. 
and  Green  which  we  produce  at  home. — l*rom  an  article  by  Lieut.  T.  H. 
Sebag  Montefiore,  R.  F.  A.,  appearing  in  Tlw  Journal  of  the  Royal  Artillery. 
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Scott  Projectile  Dropping  De\ice. — The  bombs  weigh  ift  pounds 
are  released  in  pairs.  In  setting  the  sight  the  altitude,  forward  spccrf.  and 
weight  and  shape  of  projectile  arc  considered,  and  are  worked  out  so  well 
that  in  March,  1012,  in  France,  Mr.  R.  E.  Scoti,  late  first  lieutenant,  U.  S. 
Coast  Arlillerj*.  obtained  these  results : 

Target  was  65  feet  in  diameter. 

From  a  height  of  650  feet  the  projectiles  fell  to  within  4.9  feet  and  6.5 
feet  of  the  center  of  target. 

From  heights  above  3280  feet,  the  projectiles  fell  out  of  the  target,  but 
were  in  line  with  its  center. — Aero  Club  of  American  Bulletin. 

Bomb  Dropping  in  France. — The  French  officers  are  experimenting  with 
dropping  Iwmbs  from  aeroplanes,  and  find  that  this  is  more  difficult  than 
may  be  ai  first  supposed.  The  object  is  to  drop  bombs  of  15  pounds  weight 
from  a  height  of  600  feet  and  to  place  them  in  a  target  of  60  feet  diameter. 
Lieut.  Mailfert  piloted  the  aeroplane  on  one  occasion,  with  Capt  CcrtiaJr 
attending  to  the  bombs.  Another  aeroplane  was  piloted  by  Lieut.  Bousqnct 
who  also  operated  the  dropping  device  placed  under  his  seat.  The  wcarbcr 
was  somewhat  rough,  and  they  found  that  a  slight  wind  gust  was  cnou^ 
(o  send  the  bomb  off  the  target.  For  instance.  Lieut.  Mailfert.  who  accord- 
ing to  the  regulations  was  obliged  to  drop  is  bomi)s  in  50  minutes,  took 
.V<  minutes  ii  seconds  to  pass  15  times  over  the  target  at  600  to  750  feet 
height,  hut  he  rarely  succeeded  in  placing  the  bombs  in  the  target*  this 
being  only  two  or  three  times.  From  this  it  will  be  seen  that  the  matter 
will  require  considerable  practice,  but  as  these  arc  among  the  first  experi- 
ments there  is  no  doubt  that  tlic  future  will  see  much  closer  work. — SHen* 
tific  American. 

Hvpro-.\ekopi..\N£s. — As  fresh  experience  is  obtained  with  the  use  of 
aeroplanes  it  is  seen  that  their  scope  for  military  purposes  is  much  more 
restricted  than  had  been  expected.  The  "fifth  arm,"  as  the  aeroplane  is 
called  in  France,  will,  uf  course,  render  invalualtle  service  for  scouting 
work,  but  it  has  so  far  proved  a  failure  as  a  fighting  machine.  Imagination 
at  first  ran  riot  with  the  aeroplane,  which  was  to  become  a  deadly  arm  of 
attack  by  dropping  explosives  on  a  helpless  enemy,  but  it  is  found  to  be  far 
from  an  easy  matter  to  drop  explosives  at  a  required  point  with  any  chance 
of  doing  execution.  To  be  safe  from  shots  and  shells  the  machine  must 
fly  at  a  height  of  at  least  800  m.,  and  it  is  obviously  impossible  to  drop 
explosives  on  small  masses  of  troops,  except  by  accident  when  the  aeroplane 
is  flying  at  such  a  height  at  a  necessarily  great  speed.  For  the  mjjment^ 
therefore,  the  aeroplane  is  regarded  solely  as  an  instrument  for  recon- 
noitring, and,  as  nothing  further  can  be  done,  interest  is  being  centered 
specially  in  the  machine  adapted  for  taking  its  flight  from  water.  Ex- 
periments with  hydro-aeroplanes  can  l>e  carried  out  much  more  safely 
than  with  aeroplanes,  and  the  conditions  of  flight  being  much  the  same 
the  hydro-aeroplane  will  be  developed  with  a  view,  at  the  same  time,  of 
improving  the  aeroplane.  So  far  it  must  be  admitted  that  the  toll  of  lives 
has  been  much  too  heavy  for  the  small  progress  made  with  the  aeroplane 
during  the  past  year. — Editorial  in  The  Engineer. 

Two-Power  Units  for  AER0P^ANE.s.^The  navy  has  just  taken  over  a 
new  triple  tractor  propeller  twin  engine  hydro-aeroplane  made  by  Messrs. 
Short  Brothers,  to  fulfil  certain  requirements  laid  down  by  the  .\dmirally. 
The  power  consists  of  two  revolving  seven-cylinder  Gnome  engines,  each 
of  50  br»rse-po\ver.  the  weight  of  the  machine  being  iSoo  pounds,  yet  its 
efficiency  is  such  that  at  need  it  can  continue  flving  with  only  one  motor 
working.  Tried  for  speed  with  both  engines,  the  aeroplane  did  62  miles 
an  hour;  she  can  carry  four  people,  with  petrol  and  oil,  for  seven  hours. 
Her  over-all  length  is  .V^  feet,  and  the  ma.ximum  span  from  one  extremity 
to  the  other  of  the  upper  wing,  which  is  larger  than  the  under  one.  is  50 
feet,  the  gap  between  the  two  planes  being  7  feet.    The  central  propeller  "is 
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driven  direct  from  the  engtne,  and  ilie  two  side  by  side  screws  immcdiaiely 
in  from  oi  the  main  planes  are  driven  by  chains.  All  flying  wires  are 
doubled,  and  the  factor  of  safety  all  ruund  is  ten.  The  pilot  has  an  un- 
usually clear  view  aht^ad  of  him.  The  Hoats.  or  pontoons,  each  weigh  214 
pounds.  The  vessel  is  designed  to  stand  bufTeting  about  in  an  eight-foot 
sea-way,  and  that  she  will  do  so  easily  may  be  judged  from  the  fact  that 
the  other  day,  with  an  earlier  and  smaller  Short-huilt  monoplane,  having 
only  one  motor,  which  temporarily  failed,  Commander  Samson.  R.  N., 
drifted  approximately  34  miles  while  the  wind  was  blowing  from  2$  to  30 
miles  an  hour.  Having  no  telegraphic  apparatus  on  board  he  was  5^^ 
hours  before  being  picked  up.  yet  the  little  machine  was  no  worse  for  the 
enforced  trial.  It  is  occurrences  of  this  kind,  however,  which  have  de- 
termined the  Admiralty  policy  of  having  no  more  aeroplanes  with  single 
power  units,  but  only  those  with  two  or  more  motors,  so  that  if  one  goes 
wrong  at  least  some  proportion  of  motor  power  is  always  available. — 
United  Smnce  Cascitc. 

The  Aviators*  Life  Preskrve». — The  provision  of  a  practical  life-saving 
apparatus  would  come  as  a  great  boon  and  encouragement  to  the  aviation 
science.  The  dangers  of  aeritil  service,  though  fearlessly  met  by  our  officers 
and  men,  should  be  guarded  against  in  every  possible  way.  We  believe  that 
there  is  such  a  valuable  adjunct  to  the  flying  machine,  and  that  it  is  the  out- 
come of  the  study  of  a  former  Russian  artillery  oflicer  named  Kotcbinkoff. 
lis  main  idea  is  as  follows:  a  l>ox  containing  the  parachute  is  strapped  on 
to  the  shoulders  of  the  aviator,  and  is  connected  with  the  aeroplane  or  other 
flying  machine  by  a  string  which  snaps  under  a  slight  tension,  thus  opening 
the  box  automatically  and  releasing  the  parachute  which  springs  into  the 
air  and  inflates  or  gathers  its  power.  The  total  weight  is  reported  to  be 
only  18  pounds.  The  parachute  is  made  of  strong  weftcd  silk  and  its  area 
when  extended  covers  50  square  meters.  In  conducting  the  experiments 
with  this  apparatus,  life-size  dummies  were  dropped  out  in  varying  positions, 
head  first  and  otherwise,  and  it  is  reported  that  in  all  cases  a  drop  of  fifty 
or  aixtj*  feet  was  sufficient  to  extend  the  life-saving  apparatus  and  reduce 
the  rate  of  descent  to  1.60  meters  per  second.  It  seems  to  us  that  if  a 
clearance  from  the  disabled  or  falling  air  machine  can  be  assured,  this  in- 
vention is  one  that  deserves  the  closest  scrutiny  by  our  aeronautical  ex- 
perts.— United  Senicc  Gazette. 

MiUTA&v  Use  of  AERtiPi^vNES. — Capt.  Sykes  gave  some  interesting  details 
of  the  employment  of  aeroplanes  in  the  operations  of  Tripoli.  The  salient 
lesson  learned  by  the  Italians  was  the  unsatisfactory  and  inconclusive 
rcsuUs  obtained  from  dropping  bombs,  an  operation  which  at  present  in- 
volved even  greater  dajiger  to  the  pilot  than  to  the  enemy. 

Col.  Huldcn  said  that  during  the  German  maneuvers  last  year  extensive 
experiments  were  made  in  reconnoitring  from  dirigibles.  The  miist  in- 
teresting result  was  to  establish  tlic  fact  that  bodies  ctf  troops  and  guns 
could  be  simulated  with  the  greatest  ease  by  simply  turning  up  the  earth 
to  the  required  shape.  In  these  conditions  it  was  impossible  for  the  airman 
to  distinguish  between  the  false  and  the  true. 

Col.  Secly  emphasized  the  immense  importance  of  variable  speed  and  of 
automatic  stability.  Speaking  in  the  same  hall  a  few  months  ago.  Prince 
Louis  of  Battenberg  had  pointed  out  that  the  navy  needed  hiiwks.  web- 
footed  hawks,  able  to  hover  over  land  and  sea.  But  the  hawk  pos<iesscd  one 
quality  that  the  aeroplane  lacked — it  was  able  to  hover.  Let  them  produce 
an  aeroplane  that  could  hover,  perfectly  silent,  invisible,  transmitting  its 
news  by  wireless,  and  the  whole  of  warfare  would  be  revolutionized.  We 
must  be  the  foremost  nation  in  the  air.  as  we  already  were  on  the  sea.  but 
in  striving  for  this  object  valuable  lives  must  not  be  sacrificed. — '77)*'  Army 
and  Wavy  Gazette. 

Great  Britain  has  formed  its  military  aviators  into  a  corps, called  the  Royal 
Flying  Corps.    Entry  to  it  will  be  ultimately  confined  to  officers  who  have 
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ffrafiuatcd  at  the  Central  Hying  School.    Those  officers  will  he  drawn  fn-Tm 
all  hranchcs  rti  the  naval  and  military  services  and  civilians.     The   r.-mk' 
and  file  will  consist  of  warrant  ofTicers,  petty  officers,  non-commissioned 
and  men  transferred   from  the  navy  or  army  and  also  of  men   enlisted 
dirrrlly  into  the  Royal   Flying  Corps.     .Aftrr  graduating  at  the   CrntrAt{ 
HyinK  School  officers  will  be  allachird,  as  niay  be  necessary,  to  the  na^-al, 
or  military  wing  for  further  training.    The  period  of  appointment  in  thei 
case  of  officers  who  elect  for  continuous  service  with  the  naval  or  military 
wings  of  the  Royal  Flying  Corps  will  normally  be  four  years.    The  period^ 
of  enlistment  of  erlisttd  men  is  four  years,  with  rc-engagcmcnt  from  yeafj 
to  year.    A  primary  condition  is  that  in  time  of  war  every  member  of  the] 
Royal  Flying  Corps  shall  feel  obligated  to  serve  in  any  part  of  the  world,] 
The  corps  will  have  a  reserve  divided  into  two  classes,  the  first  and  second] 
reserve.    To  belong  to  the  former  class  it  will  be  necessary  to  perform  a 
certain  number  of  flights,  but  in  the  second  class  no  flights  arc  requisite-] 
The  Royal  Fl>ing  Corps  will  he  maintained  jointly  by  the  War  Otficc  and] 
the  Admiralty.     It   is  proposed  that  a  permament  consultative  commmaf  ! 
he  appointed,  to  wliich  jpiestions  in  connection  with  flying  shall  be  rcferrrrf  I 
by  the  .Admiralty  and  War  Office     The  Central  Flying  Scht-vril  will  bcM-  | 
tablished  on  Salisbury  Plain.    The  naval  wing  of  the  corps  will  he  for  the  ] 
present  at  Eastchurch,  the  site  of  the  Naval  Flying  School.    The  corps  docs  I 
not  comprise  aviation  alone,  but  embraces  aM  forms  of  aeronautics,  inctud*] 
ing  kites.    Until  now  it  was  the  plan  of  the  War  OffKc  to  train  only  officers  j 
as  fliers,  but  the  scope  of  instmction  will  he  widened  to  include  non-com- 
■missinned.     It   is  considered  that  the  minimum  number  of  trained  flieni 
should  be  two  per  aeroplane.     For  seven  aeroplane  squadrons  the   follow- 
ing would  be  the  division  of  the  personnel :     Commanders,  seven  ofncers. 
no  non-commissioned:  sergeants,  seven;  three  sections,  84  officers,  84  non- 
commissioned; total  officers,  91;  total  non-commissioned.  91.    The  reserve! 
would  be  of  the  same  number,  so  thar  T&»  would  be  the  combined  total  for 
officers  and  non-commissioned  each.  The  old  air  battalion  disappears  by  this 
new  arrangement,  being  absorbed  into  the  Royal  Flying  Corps.    Great  im- 
portance is  attached  to  cross-country  flying  as  part  of  the  instruction  of  tht 
corps,  and  arranpemcnts  will  be  mailc  with  private  aerodromes   for  that 

fiurpose.  To  study  better  weather  conditions  in  the  upper  air  a  meieoro- 
ogical  expert  is  to  be  attached  to  the  Central  Flying  Station.  Thr  ahove 
is  the  purport  of  a  long  memorandum  recently  issued  by  the  British  War 
Office  as  a  Parliamentary  paper. 

The  N.w.m.  .Aviation  Srntxir- — The  Admiralty  have  purchased  10  aci 
of  land,  adjoining  the  Royal  Aero  Club's  .\viation  drounds.   Eastchurcl 
Sheppey.  for  the  purposes  of  the  newly  formed  Naval  School  of  Aviatit 
Buildings,  including  officers'  quarters,   barrack  accommodation   for   mtiul 
workshops,  and  shvtH  (which  will  be  of  a  temporary  character)  are  to  bf' 
begun  at  an  early  date. — .4rm_v  and  Xavy  Gasetie. 

M.  Cromiif.z'  Remark-mile  Over-Sea  Flight. — Recently  M.  Cromber.  tht 
Belgian  airman,  flew  from  Nieuport,  in  Belgium,  to  Calais,  thence  to  Dover, 
and  back  to  Nieuport  without  a  stop,  covering  the  whole  return  journey  of 
150  miles  in  140  minutes.  Nothing  previously  accomplished  approaches  this 
sensational  feat  in  the  significance  of  the  impression  it  conveys  to  the 
average  mind  as  regards  the  future  possibilities  of  the  flying  machine; 
whilst  the  importance  which  will  be  attached  to  it  by  those  who  look  at 
a^^atlo^  solely  from  the  military  point  of  view  cnn  be  readily  understood. 
It  should  be  mentioned  that  the  machine  u«;ed  by  M.  Cromhez  wa?  a  Dcpcr- 
dussin  monoplane,  a  type  of  aeroplane  which  is  now  right  in  the  front  rank 
for  speed,  reliability,  and  all-around  efficiency. — Army  and  Navy  Gasette, 

A  practical  example  of  the  use  of  hydro-flying  machines  for  communJ- 
cating  with  the  fleet  in  the  open  sea  near  home  ports  was  shown  in  the  Bay 
of  Spczzia  recently.   The  new  Italian  Dreadnought,  Dante  Alighicri,  left  lh« 
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arsenal  at  R  a.  m.  for  her  preliminary  trials,  which,  it  is  reported,  gave  re- 
sults considerably  above  the  estimates.  An  hour  later  Captain  Guidoni 
followed  on  his  "  idro-volant."  and,  after  r'nuuling  Palmaria  island  against 
a  brisk  wind,  overtook  the  battleship,  which  was  then  Roini?  full  speed  for 
Portofino.  circled  roi:nd  her  several  times,  lowered  his  course  to  within  a 
few  meters  of  Ihe  bndpe,  saluted  Admiral  Hatris,  and  returned  to  Spezzia, 
having  flown  50  kilometers  in  40  minutes. — The  Engineer, 

The  experiments  at  Spezia  with  the  Guidoni  liydro-flyingr  machine,  re- 
ferred to  above  were  continued,  and  gave  rise  to  some  incidents  of  technical 
interest,  as,  for  instance,  the  conveyance  of  a  passenger  at  50  m.  altitude 
twice  round  the  wide  bay  on  a  machine  not  in  reality  built  for  carrying 
extra  weight,  and  the  accident  which  was  nearly  the  cause  of  the  loss  of  the 
apparatus  and  its  inventor.  The  Dante  Alighicri  had  left  in  the  morning 
for  her  final  oflicial  speed  trials,  and  having  performed  the  run  to  Genoa, 
was  returning  at  full  steam,  when  the  "  hydro- volant "  left  Spczia,  and, 
after  joining  the  battleship  near  Cape  Noli,  accompanied  her  on  ner  course, 
circling  round  her  continually,  as  on  the  former  occasion,  till  opposite 
Serravezza  Ai  this  point  the  machine  suddenly  gave  a  violent  lurch,  grazed 
the  sea  with  the  point  of  one  wing,  seemed  to  shake  itself  free  for  a 
moment,  and  then  fell  on  its  side.  The  accident,  which  was  rendered  a 
mere  episode  by  the  prompt  salvage  of  both  Captain  Guidoni  and  bis 
apparatus,  was  probably  caused  by  the  suction  of  the  air  produced  by  the 
passage  of  the  Dante,  then  travelling  at  24.5  knots  through  the  water. — The 
Engineer. 

Requirements  70k  Naval  Aeroplanes. — They  are  required  to  carry,  as 

a  full  load,  two  persons  of  a  combined  weight  of  .350  pounds,  together  with 
a  wireless  outfit  and  other  instrumrnts  and  supplies  for  a  4-hour  flight. 
A  maximum  speed  of  55  miles  per  hour  must  be  shown  as  an  average  of 
ten  flights—five  with  tho  wind  and  five  against  it — over  a  mile  course,  and 
SO  miles  ;>er  hour  thruuyhmit  the  4-h'nir  endurance  test  with  full  load.  The 
latter  test  will  be  made  over  a  5-mile  triangular  course,  the  speed  being 
determined  by  a  recording  anemometer.  All  machines  must  rise  from  the 
water  in  still  air.  with  a  run  of  not  over  1000  feet;  must  climb  to  i:,oo  feet 
in  one  or  more  big  spiraU  and  in  a  given  time  (not  yet  determined),  must 
turn  without  skidding,  stalling  or  sliding,  in  a  circle  of  200  yards  radius, 
and  must  glide  from  a  lieiglit  oi  500  feet  with  power  nfT  a  distance  of  2500 
feet  in  a  horizontal  direction.  .A.ir-coolcd  motors  are  preferred  and  an 
extra  premium  will  pmhahly  be  offered  fnr  a  heavy  oil  m^itor  or  one  using 
kerosene  or  ;ilcoh*>l  It  must  be  arranged  to  be  started  from  the  seal  by 
the  pilot.  The  machines  must  hi*  able  to  be  hoisted  on  board  ship  intact 
and  to  be  quickly  disassembled.  The  hydroplane  floats  must  have  water- 
tight compartmenls  and  means  of  draining  readily.  The  aeroplane  must 
be  able  to  remain  upright  on  the  surface  of  the  sea  in  a  20-milc  wind  when 
the  motor  is  stopped — ScicntiHc  American. 

The  war  biplane  hnilt  bv  the  Wright  Brothers  for  the  Sienal  Corns  has 
been  tested  at  College  Park.  Aid.  One  of  the  conditions  is  that  the  biplane 
shall  fly  not  less  than  forty-five  miles  an  hour,  with  450  pounds  on  board, 
not  including  gasoline,  oil  and  water,  for  four  hours.  Tn  a  test  on  May  31 
it  made  an  average  of  fifty-two  and  four-fifths  miles  ;in  hour.  The  second 
test  consisted  in  climbing  2000  feet  with  the  same  load  in  ten  minutes,  hut 
in  this  the  biplane  failed  on  account  of  a  stiff  wind. 

Why  Airmen  are  Killed— Major  Roche,  of  the  French  Army,  is 
responsible  for  the  statcmeni  that  25  jwr  cent  of  the  accidents  sustained  by 
aviators  are  due  to  lack  of  natural  aptitude.  J5  per  cent  to  poor  construc- 
tion of  the  aeroplanes,  13  per  cent  to  in.iufiicient  training  of  the  pilots,  13 
per  cent  to  a  total  misconception  of  the  limitations  of  the  aeroplane,  from. 
10  to  12  per  cent  to  atmospheric  conditions,  over  which  the  aviator  has  no 
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control,  and  6  per  cent  to  sheer  recklessness  of  aviators  who  go  up  without 
testing  their  machines  or  land  on  unfamiliar  ground. — SciePttific  Amrricafi. 


MISCELLANEOUS. 

The  Largest  Warship, — Although  authorities  rliffer  as  to  the  dimensions 
of  the  recently  launched  British  hattlc-cruiser  Queen  .\fary.  there  seems 
little  reason  to  douhl  that  she  is  ihc  largest  warship  afloat  at  the  present 
time.  Some  authorities  give  her  dimensions  as  follows:  Lensih  over  all, 
725  feet ;  beam.  ^  feet ;  and  displacement,  29.000  tons.  She  will  probably 
make  over  30  knots  on  trial,  and  to  do  this  her  turbines  will  have  to  de- 
velop not  far  short  of  100.000  horse-power.  The  Mottkc.  oi  23.500  ton* 
approximate  displacement,  required  90,000  horse-power  to  drive  her  at  from 
29  to  29J^j  knots. — Seientiflc  American. 

PBECAirnoNS  Against  Coai.-Bunkfr  Fires. — Research  and  investi^tion 

have  now  proven  heyond  all  question:  i.  That  all  coal  gives  off  inflanimahle 
gas  when  freshly  worked,  and  also  when  freshly  broken,  and  that  this  gas 
becomes  explnsive  when  mixed  with  certain  proportions  of  air  It  is  the 
evolution  of  this  gas  which  requires  the  ventilation  of  the  bunkers  before 
entering  them  with  naked  light. 

2.  That  healing  of  coal  and  the  consequent  risk  of  spontaneous  com- 
bustion doc."!  not  proceed  from  the  presence  of  gas.  but  is  caused  by  ijie 
obsorption  of  oxygen  from  the  air. 

3.  That  this  absorptir>n.  and  the  accompanying  development  of  heat, 
greater  at  high  than  at  K>w  lemperaturcs.  so  that  when  once  commenced  it 
proceeds  at  an  increasing  rale  if  the  supplv  of  air  is  maintained. 

4.  That  where  heat  is  being  generated  by  the  absorption  of  oxygen  it  ts 
probable  that  more  gas  will  be  evolved.  The  evolution  of  the  gas,  hr.wever. 
does  not  cause  the  generation  of  heat.  Where  such  gas  is  being  e\olved. 
if  sufficient  supply  of  air  is  maintained  to  provide  more  oxygen  than  is 
being  absorbed,  an  explosive  mixture  is  formed  amongst  the  coal. 

5.  To  minimize  the  absorption  of  oxygen  by  the  coal  in  reserve  bunkers, 
or  in  any  bunker  in  which  men  are  not  actually  working,  the  lower  doors 
should  be  kept  absolutely  closed,  so  as  to  prevent  any  current  of  air  what- 
ever passing  through  the  bunker  and  into  the  mass  «»f  coals. 

6.  If  there  arc  any  parts  of  bnnkers  in  which,  owing  to  the  proximity  of 
boilers,  uptakes,  or  recesses  through  which  steam  pipes,  etc.,  are  carried, 
there  is  likely  to  be  a  higher  than  normal  temperature,  these  parts  should, 
if  possible,  he  stowed  with  large  coal,  and  should  be  worked  out  as  soon  as 
possible.  The  shoots  should  be  arranged  not  to  deliver  small  coal  into 
these  places. 

7.  Small  coal,  which  accumulates  under  shoots,  etc..  should  be  worked 
out  as  soon  as  possible,  and  not  left  till  the  last. 

8.  if  any  coal  is  left  in  a  bunker  when  a  fresh  charge  ha*  to  be  taken  in, 
it  should  be  trimmed  into  a  position  to  ensure  its  being  used  on  the  next 
voyage.  It  cannot  be  too  strouKly  impressed  upon  those  responsible,  that 
danger  of  overheating  and  spontaneous  combustion  increases  with  the 
length  of  time  the  coal  remains  in  the  .ship. 

9.  Where  bunkers  are  over  gutterways.  etc.,  special  care  should  be  taken 
that  the  limbers  are  tight.  Several  fires  have  originated  in  bunkers  just 
over  the  limbers,  and  there  is  reason  to  suppose  that  they  have  been  caused 
by  air  circulating  through  the  coal  and  coming  from  the  limbers. 

10.  There  is  no  risk  entailed  by  the  coal  l>einfl:  wet  when  put  on  Iwrtard. 
In  fact,  in  cases  where  coal  is  known  to  be  of  a  liery  nature,  it  would  be  of 
an  advantage  for  the  small  coal  to  be  damped  when  charginf^  the  bunkers. 

11.  If  heating  of  any  part  should  occur  where  there  is  no  traceable 
external  source  of  heat  to  account  for  it.  Ihc  heating  will  probably  he  local 
only  in  a  part  where  the  coal  is  smalt,  and  the  surrounding  portions  may 
not  be  overheated.  In  attempting  to  obtain  access  to  the  heated  parts  for 
the  puri>ose  of  applying  water,  special  care  is  needed  to  prevent  tiic  actioo 
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taken  from  supplying  the  air  which  is  needed  to  convert  a  heated  zone  into 
an  actual  fire. 

12.  Allhough  some  kinds  of  coal  have  proved  to  be  more  liable  to  spon- 
taneous heating  and  combustion  Than  others,  it  should  be  realized  that  all 
coal,  even  anthracite,  is  liable  to  these  occurrences. — Extracts  from  report 
of  the  Chief  Engineer  Surveyor  of  Lloyds  on  Spontaneous  Combustion  of 
Coal,  1912. 

The  Baghdad  Railway. — It  is  announced  that  Koweit  will  not  be  the 
terminus  of  the  Baghdad  Railway,  and  that  the  section.  Baghdad-Basra,  is 
to  be  proceeded  with.  Great  Britain  does  not  desire  to  obstruct  its  con- 
struction, nor  has  she  ever  done  so.  What  we  must  prevent,  at  all  costs. 
is  the  seizure  of  Koweit  by  the  Turks,  who  have  twice  attempted  to  rob 
Sheikh  Mubarak  of  his  city.  Once  the  Turks  gel  inside  Koweit's  walls 
they  can  back  up  the  coup-de-main  with  such  military  force  from  the 
Baghdad  and  Damascus  Army  Corps  that  the  whole  British  Army  in  India 
couiJ  not  t.ikc  It  again.  Ships  cannot  sail  over  deserts,  or  even  far  enough 
up  the  Shat-el-Arab  to  hurt  a  Turkish  Army  in  the  hinterland  of  Koweit. 
With  this  town  in  Turkish,  or  possibly  unfriendly,  hands,  our  prestige  in 
the  East  would  be  gone.  If  the  Baghdad  Railway  stops  at  Basra  this 
danger  is  eliminated. — The  Army  and  Navy  Gazette. 

Cape  Con  Canai.  Procress. — When  the  delegates  of  the  recent  Tntcma- 
tional  Navigation  Congress  visited  Cape  Cod  they  were  assured  that  this 
work  would  be  opened  to  traffic  during  the  winter  of  1913,  or  at  the  latest  in 
the  spring  of  1914.  The  canal  will  provide  a  25-foot  depth  from  Barnstable 
Bay  to  the  .v>-foot  depth  in  Buzzards  Bay.  a  distance  of  \3}A  miles.  The 
minimum  width  on  the  bottom  will  be  200  feet.  The  canal  will  enable  ships 
to  avoid  the  dangers  of  the  stormy  outside  passage  around  Cape  Cod.  and 
it  will  shorten  the  distance  from  Boston  for  ships  passing  through  Long 
Island  Sound  by  66  miles.  Fifty  thousand  vessels  of  a  total  tonnage  of 
25,000.000  and  carrying  500.000  passengers  pass  around  Cape  Cod  every 
year,  and  the  majority  of  this  traffic,  it  is  expected,  will  seek  the  shorter  and 
more  sheltered  route. — Scientific  Anterican. 

The  Kaiser  Wilhelm  Canau — Extract  from  a  paper  by  Herr  H.  W. 
Schultz  of  Kiel. — The  canal  was  cut  during  the  year^  1886  to  1895.  The 
present  canal,  which  was  61 '-^  miles  in  length,  had  a  breadth  at  bottom 
of  72  feet  3  inches  and  a  depth  of  water  of  2g  feet  6  inches  over  a  stretch 
of  41.25  miles  from  the  Kiel  end.  increasing  to  33  feet  9  inches  at  the 
North  Sea  end  at  Brunsbiittel  The  water  level  corresponded  with  the 
mean  level  of  the  Baltic.  The  smallest  section  was  4445?';  square  feet. 
The  breadth  was  increased  at  the  bends  by  amounts  varying  from  o  for 
radii  of  3000  m.  to  52  feet  6  inches  for  radii  of  looo  m.  Lake  Audorf,  to 
the  east  of  Rendsburg,  served  as  a  turning  place. 

At  each  of  its  ends  the  canal  had  two  locks,  which  were  opened  only 
when  vessels  were  to  be  passed  through.  The  Brunsbutlel  locks  were  used 
for  draining  the  canal,  and  this  rendered  the  extra  depth  at  this  end  neces- 
sary. The  locks  were  a  neccssitv  on  account  of  the  rise  and  fall  of  the  sea 
level  at  each  end  of  the  canal.  The  level  of  the  Elbe  had  reached  a  height 
of  17  feet  3  inches,  and  that  of  the  Baltic  a  height  of  10  feet  4  inches  above 
the  mean  level  of  the  canal.  The  canal  was  intended  to  accommodate 
vessels  of  mnximum  dimensions,  475  feet  9  inches  by  75  feet  6  inches  by  27 
feet  10^3  inchc.i.  The  locks  for  these  latter  had  available  lengths  of  492 
eet  T  inch,  widths  of  82  feet,  and  depths  on  sill  of  31  feet  5  inches  in 
Koltenau  and  ^2  feet  9  inches  in  Brunsbiittel.  The  locks  could  be  used 
whether  the  level  of  the  water  outside  were  high  or  low. 

The  canal  was  crossed  by  two  railway  and  road  bridges,  one  at  Gininental 
and  one  at  Levensau.  with  arches  of  1.^7  feet  o' j  inches  in  height  above  the 
water  level,  a  one-armed  railway  swing  bridge  at  Taterpfahl.  two  bridges 
of  the  latter  kind  at  Rendsburg,  a  road  swing-bridge  also  at   Rendsburg, 
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and  a  pontoon  BWTng-bridg«  for  road  traffic  in  Hohenao.  The  four  sn-iac^ 
bridges  at  Taterpfahl  and  Rcndsburg  each  had  a  clear  width  of  164  feel, 
and  were  operated  hjdraulically. 

The  canal  served  as  main  drain  for  a  large  part  of  the  country  crosicd 
by  it,  the  water  flowing  through  the  BrunsKuttcl  locks,  which  accordingly 
were  opened  to  the  Elbe  at  the  ebb.  The  whole  line  of  the  canal  wsj 
electrically  lighted  witli  incandescent  lamps  of  25  candle-power. 

The  canal  employed  120  pilots  and  a  number  of  as!>istant  pilots,  whose 
services  were  given  to  vessels  at  one-quarter  of  the  net  cost  occxsioocd. 
A  number  of  pilots  undertook  work  on  their  own  account.  Pilotage  of 
steamers  and  towage  of  sailing  vessels  were  compul5»;>ry. 

In  1910,  45.569  vcsseli  of  7.580,000  net  tons  paid  toll  Since  1S96  tlx 
numbers  had  increased  by  1A2  per  cent,  and  the  tonnage  by  .-^lo  per  cent. 
Most  of  the  vessels  were  of  small  dimensions.  The  receipts  had  for  the  but 
few  years  somewhat  exceeded  the  expenses. 

The  widening  was  rendered  necessary  by  the  increase  in  the  siies  of  war. 
vessels.  The  alterations  were  to  be  made  wuhout  hindrance  ty  the  tfaflbc 
The  present  locks  could  not  be  interfered  with,  and  new  ones  had  to  be 
constructed  of  such  a  size  that  they  wouhl  suffice  even  for  future  further  en- 
largements of  the  canal.  The  new  section  w.is,  in  general,  to  have  a 
breadth  at  bottom  of  144  feet  5  inches,  and  a  depth  below  ordinary  wartrr 
level  of  36  feet.  The  area  of  section  was  thus  practically  doubled,  and  the 
surface  breadth  was  increased  from  2t6  feet  6  inches  to  334  feet  8  inches. 
The  widened  canal  would  have  ten  two-sided  sidings  of  from  656  to  1200 
yards  in  length,  and  one  one-sided  one  1530  yards  in  length.  The  ordinary 
sidings  had  a  bottom  width  of  219  feet  9  inches,  and  the  one-sided  ones  a 
width  of  292  feet.  The  four  itoo  m.  sidings,  arranged  as  turning  places, 
had  bottom  widths  of  538  feet,  the  turning  place  itself  in  each  case  having* 
a  diameter  of  98^  feet.  The  quantity  of  ground  to  be  removed,  amounting 
to  about  130  cubic  yards,  was  considerably  greater  than  that  dealt  with  at 
the  original  canal  construction. 

The  new  locks  had  lenpths  of  1083  feet,  clear  widths  of  147  feet  7^ 
inches,  and  depths  over  sill  of  45  feet  2  inches  at  mean  water  level,  and 
40  feet  9  inches  at  low  water  in  the  Elbe.  A  reason  fur  the  great  depth 
given  to  the  locks  was  that  they  were  thus  enabled  to  take  in  damaged 
vessels.  These  new  locks  would  be  the  largest  in  the  world.  The  swing- 
bridges  at  Tatcrpfahl  and  Rendsburg  and  the  pontoon  swing-bridges  at 
Ilnlicnau  had  to  be  replaced  by  lofty  new  iron  bridges,  and  the  road  swing- 
bridge  at  Rendsburg  by  a  new  one  of  greater  span.  The  total  cost  of 
the  widening  operations  had  been  estimated  at  about  $55/X)0,ooa — Tht 
Engineer. 

OiL£H  OR  Steamer? — German  naval  publications  advocate  the  use  of  the 
term  oiler,  for  vessels  that  have  oil  fuel.  We  have  the  terms  steamer. 
steamship  and  the  verb  to  steam,  from  the  fact  that  steam  is  used  in  those 
ships.  If  adopted  we  would  designate  the  steamer  America  as  the  oiler 
America  if  oil  fuel  is  used,  and,  as  some  object  to  the  use  of  the  verb  to  soU 
and  prefer  to  state  the  vessel  steamed  for,  we  would  then  use  the  verb  to  oii, 
and  state  that  the  oiler  America  oiled  for  such  a  port. — Marine  Rundschau, 
by  \V.  H.  B. 

AcatJENTS  Due  to  Milit.^rv  Cavses. — In  the  years  1909.  1910  and  igii 
there  were  103  such  acciilents.  and  they  caused  the  death  of  341  men  and 
wounding  of  more  than  510.  I'he  accidents  seems  equally  di>ided  duiing 
the  yearsj  and  are  as  follows : 

Aceldrnls.  Killed.  Wounded. 

France 24  223  201 

Japan    3  .19  P^ 

Uni)e<I  Slates   13  20  16 

Germany   ....12  15  35 

England 9 
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Twenty-five  accidents  occurred  durinj?  targrct  practice  on  board  ships, 
and  25  ashore.    Seventeen  took  place  when  assembling  ammunition. 

Five  guns  were  destroyed  by  the  htirsting  of  shells  in  the  bore.  Thirteen 
accidents  were  caused  by  improperly  desigmed  breech  mcclianisms,  and 
four  by  accidental  ignition  of  charges  of  powder. 

Twenty-six  arcidenis  are  due  to  imprudence,  and  49  accidents  arc  due  to 
faults  of  materiel,  among^st  the  latter  the  four  must  serious  ones  are  those 
caused  by  spontaneous  combustion  of  powders,  amongst  this  last,  four 
large  war  vessels,  the  Aqttidahan,  Una,  Matshushima.  and  Liberie,  For 
i»6  accidents  the  exact  cause  is  unknown. — Internationah  Rez'uc. 

Losses  of  the  Japanfse  in  the  Ri'Ssian  War. — The  official  statistics  of 
the  Japanese  Surgetin-General  Mori  allow  us  to  at  least  see  exactly  the 
losses  of  Japan  in  killed  and  wounded  during  the  war  in  the  Kar  East  in 
1901-1905.  These  figiires  in  no  way  agree  with  those  given  in  the  most 
important  histories  of  that  war.  According  to  these  exact  statistics  the 
total  loss  wa«  40.374  killed,  and  i.vi.2-2t  wounded,  being  in  all  174.595  nien, 
of  which  at  Mukden,  alone.  70.05g  men  06404  killed  and  53.655  wounded)  ; 
at  Port  Arthur  43.97.3  men  (11,360  killed  and  3-2.613  wounded).  The  report 
further  shows  that  the  infantry  lost  more  men  than  all  other  arms  com- 
bined; its  losses  were  ten  times  greater  than  those  of  the  cavalry  or  foot 
artillery,  and  its  dead  about  ten  times  that  of  the  field  artillery.  The  losses 
of  engineers  also  were  large,  both  in  dead  and  wounded,  because  of  the 
extraordinary  persistency  with  which  the  Japanese  returned  continually 
to  the  assaults  on  Port  Arthur.  The  high  Itgurcs  of  losses  in  the  medical 
corps  (18  per  cent)  nearly  equal  to  those  in  the  cavalry  is  a  proof  of  more 
of  the  courage  with  which  they  were  led,  even  into  disaster.  The  officers 
show  a  greater  loss  than  the  privates  in  the  list  of  those  fallen  in  battle; 
there  are  1.20  per  cent  of  officers  to  90  per  cent  of  privates. 

That  is  a  significant  and  typical  fact  for  all  modern  war. — Ueher  die 
Gcsitniten  Armeen  vnd  Flotfen. 

The  Kangaroo,  the  submersible  or  submarine  boat  carrier,  described 
on  page  807  of  the  Proceedings  is  now  on  her  way  from  Toulon  to  Callao 
carrying  the  suhmersible  Ferre  of  the  Laubeuf  type  built  by  the  Schneiders 
for  the  Peruvian  Government.  This  hoat  was  successfully  taken  on  board 
and  stured  for  transport  on  June  28.  A  complete  description,  with  plans. 
is  to  1h*  foimd  in  Engineering  of  July  19.  1912. 


The  I'lFTH  Olympic  Triumph. — At  Stockholm,  for  the  fifth  time  since 
the  revival  of  the  Olympic  games,  the  United  States  has  finished  lirst  in  the 
international  competition,  on  this  occasion  leading  in  points  in  all  events 
and  making  a  "  clean  sweep"  of  the  track  meet.  In  the  opening  games, 
held  at  .\thens  in  1S96.  .\mericans  scored  eight  "firsts"  against  ^^v^  for 
Great  Britain,  one  for  Greece  and  one  for  Denmark,  At  Paris,  in  1900, 
we  won  seventeen  of  the  twenty-three  athletic  events,  and  at  St.  T-ouis. 
in  190S.  twenty- four  out  of  twenty-six.  Deplorable  circumstances  that  did 
not  tend  to  exalt  the  British  ideal  of  sportsmanship  attended  the  London 
gnmcs  of  rgo8.  Great  Britain  claimed  the  victory,  partly  because  of  her 
supremacy  in  pastimes  h'ke  "miniature  rifle  shooting,"  whatever  that  may 
mean,  yet  in  the  track  and  field  events,  the  contests  in  which  the  American 
team  actually  appeared,  we  won  almost  twice  as  many  points  as  our 
English  rivals.  It  would  be  quite  fair  to  say  that  in  all  the  sports  that 
properly  form  a  part  of  such  a  meet  and  by  any  fair  interpretation  of  the 
laws  of  sport,  we  have  carried  off  the  honors  from  the  beginning:  and 
though  at  the  P;'n-Hellcnic  games,  another  intcrn;Uional  competition  held 
at  Athens  in  i(X>6,  the  American  team  was  crippled  by  internal  dissensions. 
we  maintained  the  record  of  supremacy  by  winning  eleven  "  firsts  "  against 
four  for  Great  Britain,  three  for  Greece  and  two  for  Sweden. 
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Final  Standing  in  Olympic  Meet.— United  States,  128;  Sweden,  104 
Great  Britain.  66;  Finland.  46;  Germany,  34;  France,  23;  South  Africa.  10' 
Denmark.  14;  Italy,  13;  Canada,  13;  Australia,  13;  Belgium.  11  ;  Norwa\ 
10:  Hungary*  8 ;  Russia,  5 ;  Greece,  4 ;  Austria,  4,  Holland.  2. 
In  the  track  and  Beld  events  the  final  standing  is  as  follows: 
United  States,  85;  Finland,  27;  Sweden,  24;  Great  Britain,  14;  Canada. 
7 ;  South  Africa,  s ;  France,  4 ;  Germany,  4 ;  Greece,  4 ;  Norway,  2 ;  Hunsarx 
I ;  Italy,  i. 
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"  The  Electric  Propulsion  of  Ships."  By  H.  M.  Hobart,  M.  Inst.  C  E. 
Published  by  Harper  Bros.    Price  $2.00  net. 

It  has  not  been  until  quite  recently  that  electrical  engineers  have  recog- 
nized the  fact  that  there  may  be  a  fairly  wide  field  for  the  use  of  electrical 
machinery  as  a  means  of  propelling  ships. 

The  author  says :  "  I  have  made  serious  eflforts  to  acijuire  a  reasonable 
knowledge  of  the  broad  aspects  of  the  subject  from  the  marine  engineer's 
point  of  view.  As  an  electrical  engineer,  it  would  be  futile  for  me  to  at- 
tempt to  assimilate  the  marine  engineer's  data  in  more  than  a  very  rough 
way,  but  T  have  sought  to  do  this  and  to  place  my  results  before  electrical 
engineers  in  ways  which,  I  trust,  may  be  useful  to  them.  I  believe  I  shall 
fairly  conclusively  show  that  the  incorporation  of  suitable  electrical 
methods  in  ship  propulsion  is  commercially  advantageous  in  many  cases, 
and  I  shall  try  to  roughly  outline  the  limitations;  that  is  to  say,  I  shall 
try  to  indicate  the  boundary  line  between  the  appropriate  and  the 
inappropriate  cases.  With  the  wealth  of  data  at  the  disposal  of  the 
marine  engineers  and  with  their  close  knowledge  of  many  detail  con- 
siderations, I  am  in  hopes  they,  with  the  further  aid  of  the  data  which  I 
contribute  in  this  treatise,  will  be  able  to  still  more  clearly  define  these 
boundaries." 

The  following  list  gives  the  chapter  headings: 

I.     Introductory. 
11.    The  Size  and  Power  of  Ships. 

III.  The  Energy  Required  per  Ton  Mile  in  Propelling  Ships  at  Constant 

Speed. 

IV.  The  Frictional  Resistance  of  Ships. 
V.    The  Momentum  of  Ships. 

VI.  The  Speed  and  Efficiency  of  Propellers. 

VII.  Mechanical  Speed  Reduction  for  Steam  Turbines. 

VIII.  Electrical  Speed  Reduction  Gearing  for  Steam  Turbines. 

IX.  The  Use  of  Super  Heated  Steam  in  Marine  Engines. 

X.  Electrical  Gear  as  a  Means  of  Improving  the  Load  Factor. 

XI.  Internal  Combustion  Engines  for  Ship  Propulsion. 

XII.  Alternating    and    Continuous    Current    Electricity    for    Ship    Pro- 
pulsion. 

Xni.  Some  Systems  of  Propelling  Ships  Electrically. 

XIV.  The  Alter  Phase  System  for  Ship  Propulsion. 

XV.  The  Durtnall  System  of  Propelling  Ships. 

XVI.  The  Emmet  System  of  Ship  Propulsion. 

The  above  quotations  and  list  of  chapter  headings  give  a  good  idea  of 
the  scope  of  this  book  and  of  the  problems  attacked,  although  the  author 
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might  have  rightfully  added  that  he  would  set  forth  the  results  ot  m» 
efforts  in  such  a  manner  that  it  could  be  calculated  to  be  of  interest 
not  only  to  electrical  and  mechanical  engineers  and  naval  architects  but 
also  to  everjone  who  has  anything  to  do  with  ships,  commercially  or 
otherwise. 

The  author  quotes  freely  the  opinions  of  acknowledged  authorities  on 
many  of  the  points  connected  with  the  various  elements  entering  into  the 
subject  under  discussion,  and  the  reader  cannot  fail  to  be  impressed  with 
the  eflEorl  of  the  author  to  set  forih  the  results  of  his  investigations  in  a 
remarkably  disinterested  and  unbiased  manner. 

Naturally  no  attempt  can  he  made  to  cover  every  consideration  that 
enters  inio  the  relative  advantages  and  disadvantages  of  each  proposed 
kind  of  ship  propulsion  that  is  discussed  in  this  book  of  162  pages  but 
many  of  the  salient  points  are  touched  on.  so  that  even  a  lay  reader  may 
understand  how  much  effort  naval  architects  and  engineers  arc  now  making 
to  bring  about  changes  that  ought  to  increase  the  efficiency  in  propulsion 
of  ships  of  the  navy  and  merchant  marine,  and.  on  the  whole,  a  perusal  of 
this  treatise  leaves  one  with  an  increased  appreciation  of  the  wide  range 
and  complexity  of  conditions  that  confront  those  who  arc  working  in  tlus 
held  of  invention  and  with  an  eagerness  to  learn  the  results  of  practi* 
cal  tests  and  applications  of  the  various  systems  under  development. 

It  is  expected  that  impurtant  data  wilt  be  obtained  from  the  compar- 
ative perfornunces  of  tlie  three  U.  S.  Navy  colliers  Cyclops,  Nepfunr, 
and  Jupiter,  each  of  about  19,000  tons  displacement  and  of  14  knots 
speed,  similar  except  as  to  tj-pc  of  propelling  machinery,  the  Cyclops 
having  excellent  reciprocating  engines,  the  Scpiunc  having  Parsons'  tur- 
bines and  Westinghousc  reduction  gear  and  the  Jupiter  is  to  have  turbo 
generators  and  induction  motors  built  by  the  Genera!  Electric  Company, 

The  Diesel  engine,  as  a  type  of  ship  propulsion  machinery,  is  now  hold- 
ing the  attention  of  marine  engineers  10  a  marked  degree  and  it  now  seems 
probable  that  the  use  of  electricity  for  ship  propulsion  is  going  to  depend, 
to  a  great  extent,  upon  the  success  of  the  Diesel  engine  in  fulHlling 
the  requirements  of  reliability,  reversibility,  etc,  demanded  by  large  ships 
of  high  speed. 

C  M.  TOZEH, 

Lieut. -Commander,  V.  S.  Navy, 


'Altitude  and  Azimuth  Tables."*  Second  Edition,  liy  Lieut.-Commander 
Radler  dc  Aquino.  Brazilian  Navy.  Published  by  J.  D.  Potter.  145  The 
Minories.  London.  E.  C.  price  $2.50  net. 

This  edition  has  some  new  tables  added  which  comprise  about  .^5  pages. 

In  explaining  the  use  of  these  tables  the  author  states  that  he.  after 
mature  consideration,  prefers  to  use  in  solving,  by  means  of  tables,  ihe 
specific  problems  of  astronomical  navigation  an  tstimatfd  point  in  place  of 
an  auxiliary  point  as  a  basis  for  calculating  the  determinative  elements  of 
lines  of  position  (especially  when  2,  3.  ur  4  stars  are  observed).  In  his 
book  he  names  the  points  as  follows: 

*  For  an  explBnoUon  ot  the  use  oi  these  table*  convult  N^val  Ihstitvti  Procudijios, 
No.  ia6,  Decrmbcr.  1908.  Vul.  ^  No.  4. 
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ASSUMeO    POINT 

The  assumed  point  is  one  found  during  the  solution  of  the  problem. 

In  the  use  of  this  second  edition  of  tables  he  intends  that  one  point  shall 
be  taken  and  the  calculations  made  from  that  instead  of  having  two  as- 
sumed points. 


SHIPS      POSITION 

ASSUMED  ^ 


The  following  matter  is  quoted  from  his  descriptive  pamphlet  on  the 
subject: 

The  simplification  now  introduced  in  the  regular  formula  (actually 
used  officially  in  the  English  Navy  and  already  adopted  by  us  in  1899  in  our 
"The  Method  of  Marcq  Saint  Hilaire"),  permits  the  reduction  of  tables 
necessary  to  solve  to  two  only  and  avoids  the  necessity  of  knowing  the  auxil- 
iary arco,  as  happens  in  the  tables  of  Martelli,  Pouvreau,  Bankos,  etc.,  whose 
approximation  is  in  many  cases  insufficient. 

The  determination  of  the  altitude  of  a  star  with  our  tables  is  direct, 
which  is  not  the  case  in  those  tables  made  especially  for  the  calculation  of 
the  hour  angle. 

Formula  V  and  Typical  Example. 

When  the  hour  angle  of  a  star  (/),  its  dechnation  {d),  and  the  lat.  of  the 
observers  (L)  are  given,  we  will  be  able  to  find  very  rapidly  and  with 
great  accuracy  the  altitude  (A)  of  a  star,  as  follows : 

If,  in  the  fundamental  equation 

cos  (90  —  h)   or  sin  h=.sm  L  sin  d  +  cos  L  cos  d  cos  /,  (i) 

we  should  make 

cos  t  =  i—2  sin*  }  /, 
we  will  have 

cos  (90— /i)=cos  (L  —  li)  —  2  cos  L  cos  d  sin' —  t  (2) 

or 

I  —  cos  (go—h)  =  cos  (L  —  d)  —  2  cos  L  cos  d  sin'  —  • 
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If  we  make 

2  cos  L  cos  d  sin'  —  =  versin  fl  =  2  sin*  — .  *  3) 

2  2 

we  will  have 

versin  (90— A>  =  versin  (/,  — dt  + versin  ".  U) 

Inverting  equation  (3). 

2  cos  L  cos  rf  sin'  ,  =  ^  sin'  ^  • 
and  multiplying  both  members  by  2,  we  will  have 

sec  /-  sec  d  cosec'      =  coscc*  ^  ■ 

Applying  the  logarithms  to  both  members  and  dividing  by  2,  we  will  have 

t  ^ 

h  log  sec  L  -f  4  log  sec  d  +  log  coscc  ^  =  loK  cosec  y .  (5) 

Then  in  accord  with  formulas  (4)  and  (5)  we  are  able  to  determine  the 
altitude  by  means  of  our  New  Tables. 
The  first  eight  pages  give  us  i  log  sec  L  +  4  log  sec  d.    The  18  pages 

following  give  us  in  the  columns  marked  "Hour  Angle"  the  log  cosec  -^ 
or  log  coscc    - ,  when  we  enter  with  /  or  ft  as  arguments.    The  last  nine 

pages  give  log  coscc         when  /  is  greater  than  90°  and  less  than  270*^. 

In  the  columns  marked  "Sum  and  Diff."  we  obtain  the  versin  (/--+-d.i 
or  the  versin  (/-  —  rf),  and  also  in  the  same  columns  the  versin  **  corrc- 

sponding  to  log  cosec  --  given  in  the  columns  marked  "  Hour  Angle.'* 

The  corresponding  altitude  to  vers  {90  — A)  will  be  found  below  in  the 
columns  marked  "Ait." 

Each  one  of  the  versincs  and  logarithms  is  multiplied  by  10*  to  turn  them 
into  whole  numbers.     In  this  form  characteristics  do  not  appear. 

TYr'lCAL    EXAMPl.K. 

Keb.  21.  1910.  8ha.m.  Lat.  est.— 36' 52' X.;  Lnn^.  fst.=  K^  06*  \V.  True 
alt.  O  was  21^  07'  at  2ih  06m  lis  by  chro.  slow  6m  5g>f  on  G.  M.  T.  Re- 
quired the  est.  ah. 

C.  =  2ih    6m     IIS 

^^'-  =  .  ±_..6       59 
G.  M.  T.  =  2ih  13m     los 
Eq.  T.=    -  13       46 
G.  A.  T.  =  20h  S9m    24s    or     /,;  =  3i4^  51' 

(Szz_H     6 
/  =  3of)-  45* 


/=:306'  45' 

/,=   36    5-'-V 
d—    10    27.V 


log  coscc  — 

i  log      sec  L 
h  log      sec  d 

log  cosec 


34«.=;« 

4845 
363 

40066    3i70<j  U'ors  ") 


2 

L  +  d~   47-  19' 32205  (vers,  i/.-j-d)  I 

63814  (vers.  (</)    -  h) ) 
A  =  21"  13' 
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Explanation. 

After  applying  the  chro.  correction  to  the  chro.  time,  and  the  equation 
of  time  to  the  G.  M.  T..  we  will  have  the  G.  A.  T.  or  Tc—  the  H.  A.  of  the 
sun  in  relation  to  Greenwich,  counted  to  the  East,  to  being  the  G.  A.  T. 
converted  into  degrees* 

The  combination  of  this  t.;  with  the  estimated  longitude  gives  us  the 
L.  A.  T.  reckoned  to  the  East. 

Thus  we  will  have  /  =  306'  45'. 

The  sun's  dccUnation  found  from  the  Nautical  Almanac,  at  the  same 
lime  as  the  equation  of  time,  is  taken  with  approximation  to  minutes. 

When  L  and  d  are  of  the  same  name  lioth  N  or  both  S,  subtract  the  less 
from  the  greater. 

If  they  arc  of  opposite  names,  as  in  our  example,  one  A^  and  the  other  S, 
add  the  two. 

Thus  we  will  have  l.-{-d=.  47"  ig'. 

Entering  the  first  tables  with  ^.  =  56°  52*  and  with  d  =  lO"  2/,  we  will 
find  respectively  4845  and  363. 

Entering  the  succeeding  tables  with  / 1=306*  45'  in  the  column  headed 
"  Hour  AnBle,"  we  will  find  34858,  which,  added  to  the  corresponding  num- 
bers L-\-d,  will  give  40066. 

When  t  is  less  than  [80".  we  enter  the  tables  from  the  top,  and  the  star 
js  to  the  westward  of  the  meridian.  When  /  is  greater  than  180*.  we  enter 
the  tables  from  the  bottom  and  the  star  is  to  the  eastward  of  the  meridian. 

We  now  pick  out  the  number  46066  in  the  same  column  ("  nour.\jigIc") 
and  opposite  to  that,  in  the  column  Sum  or  Diff."  we  will  find  3i6og. 
Adding  this  number  31609  to  the  number  3J05  corresponding  to  47"  19'  in 
the  column  ^'Sum  or  Diff."  we  will  find  63814.  This  number  corresponds 
to  21°  13'  in  the  column  "Alt."  (reading  from  the  bottom). 

The  estimated  altitude  is,  therefore  21"  13'. 


Tables  of  Azimuth. 

The  azimuth  can  be  rapidly  and  easily  found  by  the  following  methods, 
already  explained  in  our  "Altitude  and  Azimuth  Tables." 

ExAMPLF. :  Given  /  =  53°  15' E;  d=io°27*S  and  Z.  =  36"  52  N.  To 
find  the  azimuth  (Z). 

Entering  the  tables  with  rf^io^ao'  and  with  /  =  53*.  we  will  find 
approximately,  0^52'  and  if^ziy".  Combining  b  with  A,  we  will  have 
C  =  54°  and  entering  again  the  tables  with  n  :=  52°  and  C'=:54*,  we  will 
find  Z  —  s?**  42'. 

Generally  (when  -?<70*'(  it  will  not  be  necessary  to  combine  b  with  L. 
It  will  suffice  to  go  down  the  colunm  h/d  corresponding  to  o  =  52"  until 
we  find  the  value  of  A  =  21"  13'  and  to  one  side  we  will  find  Z  =r  57°  4J'. 

*  It  is  not  necessary  to  repeat  here  but  once  that,  by  the  immediate  con- 
version of  G.  A.  T.  from  "time"  into  "arc."  you  have  the  triple  advantage 
of  simplif>nng  the  finding  of  f,  of  abolishing  the  argument  of  time  in  the 
tables  and  the  necessity  >>(  working  with  quantities  expressed  in  time  and 
in  arc  after  this  conversion. 
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ii82  Book  Notices. 

As  we  see,  the  first  process  is  more  simple  than  that  of  the  A,  B  and  C 
Tables,  so  much  in  vogue  at  present,  for  the  combination  of  b  and  L  is  less 
complicated  than  the  juggling  with  signs,  and  still  more  we  have  at  our 
disposition  a  great  abundance  of  arguments  that  give  Z  to  half  degrees 
without  being  necessary  to  interpolate. 

The  second  method  (that  can  almost  always  be  employed)  oflFcrs  the 
same  advantages  as  tables  with  three  arguments  (Davis,  Labrossc,  etc.), 
with  the  evident  advantage  of  less  bulk  in  our  tables,  that  correspond  to 
al!  declinations,  all  latitudes,  all  altitudes,  and  all  hour  angles,  which  is  not 
the  case  with  other  tables. 

A.  D.  HoFF, 

Commander,  V.  S.  Navy. 


"Tin  Soldiers."  The  Organized  Militia  and  What  It  Really  Is,  By 
Walter  Merriam  Pratt,  a  first  lieutenant  in  the  8th  Massachusetts  In- 
fantry, with  a  foreword  by  Captain  George  E.  Thome,  24th  Infantry,  U. 
S.  A.  Published  by  Richard  G.  Badger,  The  Gorham  Press,  BostoiL 
182  pages  and  sixteen  full  page  illustrations,  price  $1.62,  postpaid. 

This  book  is  short,  easy  reading,  the  information  it  contains  is  intensely 
interesting,  valuable  and  new  to  most  people,  and  deserves  to  be  read  care- 
fully by  all  doubters  of  as  well  as  believers  in  the  efficiency  of  the  militia. 
The  doubt  is  always  due  to  ignorance  and  this  book  removes  that.  As 
the  foreword  explains,  the  militia  has  often  been  heavily  and  thought- 
lessly maligned,  but  their  importance  is  steadily  increasing,  and  with  this 
increase  a  better  recognition  of  their  work  and  usefulness  is  coming  about. 

The  change  in  the  militia  from  (i)  merely  citizens,  then  (2)  trained 
bands,  to  (3)  volunteers  organized,  but  for  state  uses  only,  and  finally  (4) 
to  the  organized  militia  of  to-day,  armed,  equipped,  and  uniformed  as  the 
regular  army  and  subject  to  tht  call  of  the  general  government  for  ser- 
vice anywhere  is  sketche<l  by  the  author. 

The  Dick  Bill  created  an  organized  force  of  over  110,500  trained  men, 
available  in  any  locality,  for  national  defense.  To  be  more  exact,  there 
arc  at  present  121.580  men  and  officers  in  the  organized  militia  of  the 
United  Stales,  and  15,493,125  in  the  reserve  or  unt)rganized  militia. 

The  militia  is  being  systematically  and  logically  subdivided  so  as  to  make 
a  completely  balanced  force  when  it  is  called  upon  to  take  the  field,  thus 
the  proportions  of  infantry,  cavalry,  field  artillery,  engineers,  signal 
troop,  ambulance  parties,  and  field  hospitals  to  each  other  are  rapidly 
becoming  correct,  this  to  the  great  advancement  of  Kiinral  efficiency. 

One  who  reads  this  book  will  leave  it  with  a  high  idea  of  the  earnest- 
ness and  capability  of  its  officers  and  men.  The  nmvement  on  foot  in 
what  is  known  as  the  Federal  Pay  Hill  to  compen^aie  fur  their  services 
seems  to  be  very  necessary  and  wise.  The  cxpen^es  ct  the  annual  en- 
campments have  sometimes  had  to  he  met  by  the  as^essnuiit  of  individual 
dues. 

The  author  describes  the  busy  life  of  the  officer>  witli  lii>  studies  and 
the  many  duties  entailing  ujwn  him  during  drilU,  recruiting,  instructions, 
etc.,  over  and   above  that  of  the  ordinary  business   man.      Ihe   cidistcd 
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man's  outfit,  as  described,  is  complete  and  conforms  absolutely  to  that 
of  the  rcKular  anny. 

The  organized  militia  is  thoroughly  discussed  in  its  every  phase,  as  are 
aUu  its  various  duties. 

Strike  duty,  in  particular,  is  dealt  with  in  detail.  The  experiences  in 
the  strike  at  Lawrence.  Mass.,  January  and  February,  1912,  arc  quoted. 
They  show  a  capable  orRanization,  and  that  before  tlie  strike  ended  the 
miliiia  had  earned  the  respect  of  all,  save  professional  agitators. 

Their  work  at  the  various  yearly  maneuvers  is  written  up  in  detail.  Of 
especial  interest  arc  the  pages  dealing  with  the  rcRiilar  army  encampment 
at  San  Antonio,  in  the  summer  of  ipu,  which  was  attended  by  many 
officers  of  the  militia.  Tlie  notes  made  by  them  show  that  their  time  was 
well  spent  and  of  much  benefit  to  the  militia.  Their  account  is  graphic 
of  the  discipline  and  drills,  sliowing  the  efficiency  of  our  regulars  there 
under  the  command  of  General  Carter. 

Every  young  man  is  urged  by  the  author  to  ser\'e  at  least  one  enlist- 
ment in  the  regular  army  or  the  national  guard,  such  service  to  be  con- 
sidered by  him  as  a  debt  he  owes  to  his  country  and  flag.  Such  advice  is 
too  good,  too  good  and  valuable  it  is  feared  to  ever  be  extensively  fol- 
lowed. 

The  organized  nulitin  is  no  longer  considered  by  the  government  as 
a  kind  of  state  police  force.  It  is  the  secondary  force  of  the  United 
States  Army  for  the  National  defence. 

The  tabulation  of  strength  of  our  force  with  that  of  other  countries 
in  proportion  to  area  and  population  to  be  protected  is  instructive. 

Ralph  Eari.e. 


La  Marine  Francaise  en  igu.  Le  Programme  Naval,  by  Captain  A. 
Poidlouc,  of  the  French  Navy,  formerly  in  command  of  the  Democratif, 
Montcalm  and  Chouteau- Renault.  Published  by  A.  Challamee.  17  Rue 
Jacob,  Paris,  one  volume.  122  pages.    Price  $  .50. 

The  discussion  of  the  naval  needs  of  France  points  out  ihal  she  should 
command  the  Meditcrrant-an,  and  her  fleet  shonld  therefore  be  greater  than 
that  of  Italy  and  Austro-Hungary  combined. 

The  question  of  the  command  of  the  fleet  in  France  is  unfavorably 
compared  with  that  nf  Germany  and  Great  Britain,  in  that  the  command 
of  the  fleet  in  the  former  is  assigned  for  short  terms  and  to  officers  with 
no  particular  fitting  or  training  for  the  same,  and  without  high  rank, 
while  the  two  Uitter  nations  have  an  admiral,  with  a  specially  iiigh  rank, 
placed  in  supreme  command  for  many  years,  and  he  is  always  one 
peculiarly  fitted  for  this  position  Ixith  by  training  and  personality. 

Ships,  dry  docks,  ports,  powders  and  guns  are  compared  with  those 
of  Germany  and  Great  Britain. 

The  necessity  of  maneuvers  on  a  large  scale  and  of  retaining  units 
always  in  the  fieet,  using  cruisers  for  tile  duties  of  peace  in  foreign  lands 
is  brought  out  forcibly. 

The  work  is  interesting  to  all  students  of  naval  progress. 

R.M.PH    F.AkI.E. 
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» 

"The  Life  of  Lord  Nelson."  By  Geoflfrcy  Callender,  B.A^  of  the 
Royal  Navai  College.  Osborne,  published  by  Longmans,  Green  ft  Co.,  39 
Fatemoster  Row,  London.  148  pages  with  a  naval  glossary  and  many 
interesting  and  valuable  illustrations. 

The  text  of  this  book  has  been  thoroughly  enjoyed  by  those  who  have 
been  fortunate  enough  to  have  read  "  Sea  Kings  of  Britain,"  by  the  same 
author.  It  is  history  written  instructively  and  entertainingly,  and  is  thos 
peculiarly  adapted  for  use  in  schools  in  the  historical  courses.  In  additian 
there  is  an  introduction  of  38  pages  containing  a  plate  of  and  complete 
description  of  vessels  of  that  date,  together  with  some  excellent  tactical 
notations.  The  illustrations  are  all  new,  interesting  and  valuable;  the 
showing  Nelson  leading  a  boardinsr  party  to  the  San  Nicolas  at  the  batdr 
of  St  Vincent,  and  that  showing  a  longitudinal  section  of  the  Victa^. 
are  especially  worthy  of  mention. 

Ralph  Eaku 


LIST  OF  PRIZE  ESSAYS. 


1879- 

NaTal   Education.    Prize    Essay,    1879.     By    Licut.-Com.    A.   D.    Brown. 

U.  S.  N. 
Naval   Education.     First    Honorable    Mention.      By   Lieut.-Com.    C    F. 

Goodrich,  U.  S.  N. 
Naval  Education.     Second  Honorable  Mention.     By  Commander  A.  T. 

Mahan.  U.  S.  N. 

1880. 

"  The  Naval  Policy  of  the  United  States."  Prize  Essay.  1880.  By  Lieu- 
tenant Charles  Belknap,  U.  S.  N. 

18S1. 

The  Type  of  (I)  Armored  yessel,  (II)  Cruiser  best  suited  to  the  Present 
Keeds  of  the  United  SUtea.  Prize  Essay*  1881.  By  Lieutenant  E  W. 
Very.  U.  S.  N. 

SicoND  Prize  Essay.  1881.    By  Lieutenant  Scaton  Scbroedcr,  U.  S.  N. 

1882. 

Oar  Merchant  Marine:  The  Causes  of  its  Decline  and  the  Means  to  be 
taken  for  its  Revival.     "  Nil  clarius  aquis.'*     Prize  Essay.  18S2.     By 

Lieutenant  J.  D.  J.  Kclley.  U.  S.  N. 
"  Mais  il  faut  cultiver  notre  jardin."    Honorable  Mention.    By  Master 

C  G.  Calkins.  U.S.N. 
"  Spero  uELioAA."    HonoraUc  Mention.    By  Licut.-Com.  F.  E  Chadwick, 

U.  S.  N. 
•* Causa  latet:  vis  est  notissima."    Honorable  Mention.    By  Lieutenant 

R.  Wainwright.  U.  S.  N. 


I 


How  may  the  Sphere  of  Usefulness  of  Naval  Officers  be  extended  in  Time 

ot   Peace   with  Advantage  to  the  Country  and   the  Naval   Service? 

"  Pour   cncouragcr  les   Autres."     Prize   Essay.    1883.     By   Lieutenant 

Carlos  G.  Calkins,  U.  S.  N. 
"  Semper  paratus."     First   Honorable  Mention.     By  Commander  N.  H. 

Farquhar,  U.  S.  N. 
"  Culibet   IX    ARTE   SUA    CREDENDUM    EST."    Sccond    Honorablc   Mention. 

By  Captain  A.  P.  Cooke.  U.  S.  N. 


1884. 

The  Reconstruction  and  Increase  of  the  Navy.     Prize   Essay,   1884,     By 
Ensign  W.  1.  Chambers,  U.  S.  N. 
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1885. 

Inducements  for  Retaining  Trained  Seamen  in  the  Navy,  and  Best  System 
of  Reward!  for  Long  and  Faithful  Service.  Prize  £s>ay.  1885.  By 
Commander  N.  H.  Farquhar.  U.  S.  N. 

t886. 

What  Changes  In  Organization  and  Drill  are  Necessary  to  Sail  and  Fight 
Effectively  Our  Warships  of  Latest  Type?  "  Scire  quod  nescias." 
Prize  Essay,  1886.    By  Lieutenant  Carlos  G.  Calkins,  U.  S.  N. 

The  Result  of  all  Naval  AnMiNiSTRATioN  akd  Efforts  ftkds  its  ExraBS- 
sioN  IN  Good  Organization  and  Thorough  Drill  on  Board  of  Suit- 
able Ships.     Honorable  Mention.    By  Ensign  W.  L.  Rodgers,  U.  S.  N. 

1887. 

The  Naval  Brigade:   its  Organization,  Equipment  and  Tactics.     "In  hoc 

signo  vinccs."    Prize  Essay,  1887.    By  Lieutenant  C.  T.  Hutchins. 


Torpedoes.     Prize  Essay,  1888.     By  Lieut.-Com.  W.  W.  Reisinger,  U.  S.* 

1891. 
The  Enlistment,  Training  and  Organisation  of  Crews  for  our  Ships  of  Wan 

Prize  Essay.  1891.     By  Ensign  A.  P.  Niblack,  U.  S.  N. 
Disposition  and  Employment  of  the  Fleet:  Ship  and  Squadron  Driu. 

Honorable  Mention,  1891.    By  Lieutenant  R.  C  Smith.  U.  S.  N. 


Prize  Essay.   1893.     By 


1892. 
Torpedo-boats:   their  Organization  and  Conduct. 
Wm.  Lsird  Clowes. 

The  U.S.S.  Vesuvius,  with  Special  Reference  to  her  Pneumatic  Battery. 

Prize  Essay,  1894.    By  Lieut-Com.  Seaion  Schroeder,  U.  S.  N. 
Naval  Reform.     Honorable  Mention.  1894.    By  Passed  Assistant  Engineer 

F.  M.  Bennett.  U*  S.  N, 

189s- 
Tactical  Problenu  in  Navsl  Warfare.    Prize  Essay,  1895.    By  Lieut.>Com. 

Richard  Wainwright.  U.  S.  N. 

A  SuuMARy  OF  THE  SITUATION  AND  OuTLOOK  IN  EUROPE.  An  Introduc- 
tion to  the  Study  of  Coming  War.  Honorable  Mention.  1895.  By 
Richmond  Pearson  Hobson.  Assistant  Naval  Constructor,  U.  S.  N. 

Suggestions  for  Increasing  the  Efficiency  of  Our  New  Ships.  Hon- 
orable Mention.  1895.    By  Naval  Constructor  Wm.  J.  Baxter.  U.S.N. 

The  Battle  of  the  Yalu.  Honorable  Mention,  1895.  By  Ensign  Frank 
Marble.  U.  S.  N. 

1896. 

The  Tactics  of  Ships  in  the  Line  of  Battle.  Prize  Essay.  1896.  By  lieu- 
tenant A.  P.  Niblack,  U.  S.  N. 

The  OscANiZATioN,  Training  and  Di&cipumc  op  the  Navy  Pbbsonnbl. 
AS  VIEWED  FROM  THE  Srip.  Honorablc  Mention,  1896.  By  Lieutenant 
Wm.  F.  FulUm.  U.  S.  N, 
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Naval  Apprentices.  Ikducements.  Enlisting  and  Training.  The  Sea- 
man Branch  of  the  Navy.  Honorable  Mention,  1896.  By  Ensign 
Ryland  D.  Tisdale.  U.  S.  N. 

The  Composition  of  the  Fleet.  Honorable  Mention,  x8g6.  By  Lieuten- 
ant John  M.  Ellicott,  U,  S.  N. 

J897. 

Torpedo-boat  Policy.     Prize  Essay,    1897.     By  Lieutenant   R.   C,   Smith. 

U.  S.  N. 
\A  Proposed  Uniform  Course  op  Instruction  for  the  Naval  Militia. 
Honorable  Mention,  1897.     By  H.  G.   Dohrman,  Associate  Member, 
U.  S.  N.  I. 

Torpedoes  in  Exercise  and  Battle.  Honorable  Mention,  1897.  By  Lieu- 
tenant J.  M.  Ellicott,  U.  S.  N. 

189& 

Esprit  de  Corps:  A  Trad  for  the  Times.  Prize  Essay.  1898.  By  Captain 
Caspar  Frederick  Goodrich,  U.  S.  N. 

Our  Naval  Power.  Honorable  Mention.  1898.  By  LieuL-Com.  Richard 
Wainwright,  U.  S.  N. 

Target  Pbactice  and  the  Training  of  Gun  Captains.  Honorable  Men- 
tion. 1898.    By  Ensign  R.  H.  Jackson.  U.  S.  N. 


1900. 

Torpedo  Craft:  Types  and  Employment.  Prize  Essay.  190a  By  Lieu- 
tenant R.  H.  Jackson.  U.  S.  N. 

The  Automobile  Torpedo  and  its  Uses.  Honorable  Mention,  1900.  By 
Lieutenant  L.  H.  Chandler,  U.  S.  N. 


igoi. 

ITaTRl  Administration  and  Organization.  Prize  Essay,  1901.  By  Lieuten- 
ant John  Hood.  U.  S.  N. 

1903. 

Gunnery  in  Our  Navy.  The  Causes  of  its  Inferiority  and  Their  Remedies. 
Prize  Essay,  1903.    By  Professor  Philip  R.  Alger,  U.  S.  N. 

A  Naval  Training  Policy  and  System.  Honorable  Mention,  1903.  By 
Lieutenant  James  H.  Reid,  U.  S.  N. 

Systematic  Training  ok  the  Enusted  Personnel  of  the  Navy.  Honor- 
able Mention.  1903.    By  Lieutenant  C.  L.  Hussey,  U.  S.  N. 

Our  Torpedo-Boat  Flotilla.  The  Training  Needed  to  Insure  its  Effi- 
ciency.   Honorable  Mention.  190J.    By  Lieutenant  El.  L.  Beachi  U.  S.  N. 


1904. 

The  Fleet  and  Its  Personnel.    Prize  Essay,  1904.    By  Lieutenant  S.  P.  Fnl- 

linwider.  U,  S,  N. 
A   Plea  for  a   Higher   Physical.   Moral  and  Intellectual  Standabb 

OP  the   Personnel  fob  the   Navy.    Honorable   Mention,   1904.     By 

Medical  Inspector  Howard  E.  Ames,  U.  S.  N. 
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1905- 

AmericAD  Naval  Policy,     Prize  Essay,  igoS- 

FiRkc,   U.  S.  N. 
The  Department  or  the  Navy.    Honorable  Mention.   1905 

Admiral  Stephen  B.  Luce,  U.  S.  N. 


By  Commander    Bradley  A. 
Br   Rev- 


1906. 

Prize  Essay.   1906. 


By  Commander  Hawley  (X 


Promotion  by  Selection. 

Rittcnhousc.  U.  S.  N. 
The  Elements  op  Fleet  Tactics.    First  Honorable  Mention,    1906^    By 

Licut.-Com.  A.  P.  Niblack.  U.  S.  N. 
Gleanings  fhom  the  Sea  of  Japan.    Second  Honorable   Mention.   19A 

By  Captain  Scaton  Schrocder,  U.  S.  N, 
The  Purchase  System  of  the  Navy.    Third  Honorable  Mention,   19a 

By  Pay  Inspector  J.  A.  Mudd.  U.  S.  N. 


1907. 

Storekeeping  at  the  Navy  Yarda.     Prize  Essay,  1907.     By  Pay  Inspector 

John  A.  Mudd.  U.  S.  N. 
Battle  Rehearsals.    A  few  thoughts  on  our  next  step  in  Fleet-Gunner 

First    Honorable   Mention.    1907.     By   Lieut-Comdr.    Yates    Stirlii 

U.  S.  N. 
The  Naval  Profession.    Second  Honorable  Mention.  1907.    By  Comman-j 

der  Bradley  A.  Fiake.  U.  S.  N. 

1908. 

A  Few  Histi  to  tfae  Study  of  Naval   Tactics.     Prize  Essay,    1908. 

Lieutenant  W.  S.  Pye,  U.  S.  N. 
The  Money   for  the  Navy.    First  Honorable   Mention,    igo6.     By 

Inspector  John  A.  Mudd,  U.S.N. 
The  Nation's  Defense — the  Offensive  Fleet.     How  Shall  We  Pr< 

It   for   Battle?     Second    Honorable    Mention.    190ft.     By    LieuC-^ 

mander  Vaies  Stirling,  V.  S.  N. 


1909. 


Prize   Essay,    1909. 


1909.     By  Commi>- 


Some  Ideas  about  Organization  on  Board  Ship. 

Lieutenant  Ernest  J.  King.  V.  S.  N. 
The  Navy  and  Coast  Defence.     Honorable  Mention, 

dore  W.  H.  Beehler.  U.  S.  N. 
The  Reorganization  of  the  Naval  Establishment,     Honorable  Mention, 

1909.     By  Pay  Inspector  J.  A.  Mudd.  U.S.  N. 
A  PtKA  FOR  Physical  Training  in  the  Navy.    Honorable  Mention,  190^ 

By  Commander  A.  P.  Niblack.  U.  S.  N. 


1910. 

Tba  Merchant  Marine  and  the  Navy.    Prize  Essay.  191a    By  Naval 

•tructor  T.  G.  Roberts.  U.  S.  N. 
Twt  Naval  Stuatecy  of  the  Russo-Japanese  War.    Hooorabli 

19101     By  Lieutenant  Lyman  A.  Gotten.  U.S.N. 
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191 1. 
Navy  Yard  Economy.    Prize  Essay,  101 1.    By  Paymaster  Charles  Conard» 
U.  S.  N. 

Naval  Power.    Honorable  Mention,  191 1.    By  Captain  Bradley  A.  Fiske, 

U.  S.  N. 
Wanted — First  Aro.     Honorable  Mention,  191 1.     By  Commander  C.  C 

Marsh,  U.  S.  N. 

1912. 

3Ttval  Might    Prize  Essay.  1912.    By  Lieutenant  Ridgely  Hunt,  U.  S.  N. 

(^'retired). 
iNSPECifiON  Duty  at  the  Navy  Yards.     Honorable  Mention,  1912.     By 

Liettf.-Commander  T.  D.  Parker,  U.  S.  N. 


SPECIAL  NOTICE. 


NAVAL  INSTITUTE  PRIZE  ESSAY.  1913. 


A  prize  of  two  hundred  dollars,  with  a  gold  medal,  and  a  life- member- 
ship in  the  Institute,  is  oflfered  by  the  Naval  Institute  for  the  best  essay 
presented  on  any  subject  pertaining  to  the  naval  profession,  subject  to 
the  following  rules : 

1.  The  award  for  the  prize  shall  be  made  by  the  Board  of  Control,  voting 
by  ballot  and  without  knowledge  of  the  names  of  the  competitors. 

2.  Each  competitor  to  send  his  essay  in  a  sealed  envelope  to  the  Secre- 
tary and  Treasurer  on  or  before  January  i,  1913.  The  name  of  the  writer 
shall  not  be  given  in  this  envelope,  but  instead  thereof  a  motto.  Accom- 
panying the  essay  a  separate  sealed  envelope  will  be  sent  to  the  Secretary 
and  Treasurer,  with  the  motto  on  the  outside  and  writer's  name  and  motto 
inside.  This  envelope  is  not  to  be  opened  until  after  the  decision  of  the 
Board. 

3.  The  successful  essay  to  be  published  in  the  Proceedings  of  the  Insti- 
tute; and  the  essays  of  other  competitors,  receiving  honorable  mention,  to 
be  published  also,  at  the  discretion  of  the  Board  of  Control :  and  no  change 
shall  be  made  in  the  text  of  any  competitive  essay,  published  in  the  Pro- 
ceedings of  the  Institute,  after  it  leaves  the  hands  of  the  Board. 

4.  If,  in  the  opinion  of  the  Board  of  Control,  the  best  essay  presented 
is  not  of  sufficient  merit  to  be  awarded  the  prize,  it  may  receive  "  Honorable 
Mention  "  or  such  other  distinction  as  the  Board  may  decide. 

5.  In  case  one  or  more  essays  receive  "  Honorable  Mention."  the  writer 
of  the  first  of  them  in  order  of  merit  will  receive  seventy-five  dollars  and  a 
life-membership  in  the  Institute. 

6.  Any  essay  not  having  received  honorable  mention  may  be  published 
also,  at  the  discretion  of  the  Board  of  Control,  but  only  with  the  consent 
of  the  author. 

7.  The  essay  is  limited  to  fifty  (50)  printed  pages  of  the  Proceedings  of 
the  Institute. 

8.  All  essays  submitted  must  be  either  typewritten  or  copied  in  a  clear 
and  legible  hand. 

9.  In  the  event  of  the  prize  being  awarded  to  the  winner  of  a  previous 
year,  a  gold  clasp,  suitably  engraved,  will  be  given  in  lien  of  the  gold 
medal. 

By  direction  of  the  Board  of  Control. 

RALPH  EARLK. 
Lieut.-Commandcr,  U.  S.  A^,  Secretary  and  Treasurer. 
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The  U.  S.  Naval  Institute  was  established  in  1873,  having  for  its  object 
the  advancement  of  professional  and  scientific  knowledge  in  the  Navy. 
It  now  enters  upon  its  thirty-ninth  year  of  existence,  trusting  as  hereto- 
fore for  its  support  to  the  officers  and  friends  of  the  Navy.  The  mem- 
bers of  the  Board  of  Control  cordially  invite  the  co-operation  and  aid  of 
their  brother  officers  and  others  interested  in  the  Navy,  in  furtherance 
of  the  aims  of  the  Institute,  by  the  contribution  of  papers  and  communi- 
cations upon  subjects  of  interest  to  the  naval  profession,  as  well  as  bj 
personal  support  and  influence. 

On  the  subject  of  membership  the  Constitution  reads  as  follows: 


ARTICLE  VII. 
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Sec.  1.  The  Institute  shall  consist  of  regular,  life,  honorary,  and 
ciate  members. 

Sec.  2.  Officers  of  the  Navy,  Marine  Corps,  and  all  civil  officers  at* 
tached  to  the  Naval  Service,  shall  be  entitled  to  become  regular  or  fife 
members,  without  ballot,  on  payment  of  dues  or  fees  to  the  Secretin 
and  Treasurer.  Members  who  resign  from  the  Navy  subsequent  to  join- 
ing the  Institute  will  be  regarded  as  belonging  to  the  class  described  in 
this  Section. 

Sec.  3.  The  Prize  Essayist  of  each  year  shall  be  a  life  member  wi^c 
payment  of  fee. 

Sec.  4.  Honorary  members  shall  be  selected  from  distinguished  Navi 
and  Military  Officers,  and  from  eminent  men  of  learning  in  civil  lili 
The  Secretary  of  the  Navy  shall  be.  ex  officio,  an  honorary  memi 
Their  number  shall  not  exceed  thirty  (30).  Nominations  for  honorai 
members  must  be  favorably  reported  by  the  Board  of  Control,  and  a  vol 
equal  to  one-half  the  number  of  regular  and  life  members,  given  by  pre 
or  presence,  shall  be  cast,  a  majority  electing. 

Sec.  5.  Associate  members  shall  be  elected  from  Officers  of  the  Arm] 
Revenue  Cutler  Service,  foreign  officers  of  the  Naval  and  Military  pr< 
fessions,  and  from  persons  in  civil  life  who  may  be  interested  in 
purposes  of  the  Institute. 

Sec.  6.  Those  entitled  to  become  associate  members  may  be  elected  lift 
members,  provided  that  the  number  not  officially  connected  with  the  Nai 
and  Marine  Corps  shall  not  at  any  time  exceed  one  hundred  (100). 

Sec.  7.  Associate  members  and  life  members,  other  than  those  entilh 
to  regular  membership,  shall  be  elected  as  follows:  "Nominations  shall! 
be  made  in  writing  to  the  Secretary  and  Treasurer,  with  the  name  of  the] 
member  making  them,  and  such  nominations  shall  be  submitted  to  thij 
Board  of  Control,  and,  if  their  report  be  favorable,  the  Secretary  and 
Treasurer  shall  make  known  the  result  at  the  next  meeting  of  the  Insti- 
tute, and  a  vote  shall  then  be  taken,  a  majority  of  votes  cast  by  members 
present  electing."  J 

The  Proceedings  are  published  quarterly  and  anyone  may  subscribe  for' 
them.  The  annual  subscription  is  $300;  single  copies,  75  cents.  Annual 
dues  for  members  and  associate  members,  $2.00.  Fee  for  life  membership, 
$30.00. 

All  letters  should  be  addressed  U.  S.  Naval  Institute.  Annapolis,  Md, 
and  alt  checks,  drafts,  and  money  orders  should  be  made  payable  to  the 
same. 
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MILITARY  VALUE  AND  TACTICS  OF  MODERN 

SUBMARINES. 

By  Lieutenant  C.  W.  Nimitz,  U.  S.  Navy. 

^^  Value  and  Tactics  op  the  Modern  Submarine. 

^H  The  military  value  of  any  vessel  desigpied  for  war  purposes 
depends  largely  on  the  following  factors : 

.\.  Communication,  or  the  ability  to  transmit  and  receive  infor- 
mation or  battle  orders  either  before  or  during  contact  with  an 
enemy. 

B.  Mobility,  or  the  ability  to  move  quickly  from  place  to  place 
in  all  conditions  of  weather.  Under  this  factor  may  be  included 
the  habitability  of  the  vessel,  or  its  ability  to  maintain  a  crew  in 
normal  health  and  fighting  power. 

C.  Invulnerabiiity,  or  the  ability  to  resist  attack. 

D.  Offensix*€  strength,  or  the  ability  to  deal  a  telling  blow  when 
in  contact  with  the  enemy. 

In  estimating  the  military  value  of  the  submarine  or  sub- 
mersible, as  compared  with  the  modern  battleship,  we  find  that 
each  has  a  distinct  and  separate  value.  The  battleship  on  account 
of  its  mobility  as  defined  above  can  operate  where  submarines  or 
submerstbles  of  the  present  day  cannot  go,  due  to  their  lack  of 
mobility.  On  the  other  hand,  leaving  out  the  factor  of  mobility, 
which  for  submarine  craft  of  the  future  will  advance  more 
rapidly  than  for  surface  craft,  we  find  that  submarine  craft  rank 
equally  well,  if  not  better  than  surface  craft. 
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Communication. 

Submarine  craft  on  the  surface  within  sight  of  each  other  have 
the  same  ability  as  other  surface  craft  to  communicate  freely, 
using  for  this  purpose  the  various  systems  of  day  and  night  sig- 
nalling used  in  surface  craft.  For  long  distance  signalling  the 
submarine  or  submersible  has  a  radio  outfit  capable  of  operating 
at  distances  up  to  fifty  (50)  miles.  As  the  range  of  the  radio 
outfit  depends  on  the  height  of  the  aerial,  the  larger  submarine 
boats  can  easily  obtain  a  greater  range  by  using  higher  masts. 
The  present  practice  consists  in  carrying  the  portable  aerial  00 
two  masts  which  fold  down  on  the  deck  just  before  submerging. 
The  sending  and  receiving  api>aratus  is  permanently  installed  in 
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Fig.  I. 


the  forward  end  of  the  submarine,  as  far  as  possible  from  the' 
noise  and  vibration  of  the  propelling  machinery.    Sketch  "  A.** 

The  sketch  shows  the  arrangement  of  the  masts  and  aerial  a* 
rigged  on  submarines  in  our  service.  In  this  rig  the  aerial  is  about 
thirty  (30)  feet  alx>vc  the  deck,  and  can  be  taken  down  ready  far 
submergence  in  five  (5)  minutes.  The  value  of  the  radio  o 
in  imie  of  war  is  greatly  increased  by  the  proper  use  of 
scouting  vessels  also  equipped  with  radio. 

For  commuiu'ciiting  below  the  vsurface,  submarine  craft  use 
bell  signals,  the  bell  being  sounded  by  a  pneumatically  operated 
striker  from  inside  the  boat.  I'uder  the  most  favorable  circiim- 
itances,  with  nil  machinery  stopi>ed,  boats  have  exchanged  signals 
at  distances  up  to  eight  (8)  miles.  I'ndcr  the  most  unfavorable 
conditions,  with  boats  running  away  from  each  other  on  opposite 
courses,  signals  have  been  exchangefl  at  distances  up  to  one-half 
of  one  mile.    Niuncrous  experiments  have  been  made  to  establish 
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reliable  radio  communication  below  the  surface,  but,  up  to  the 
present,  without  success. 

As  submarine  craft  on  "  station  "  or  prior  to  sighting  an  enemy's 
smoke  will  habitually  remain  on  the  surface,  and  as  submerged 
communication  by  means  of  a  bell  or  sounding  apparatus  can  be 
intercepted  by  friend  or  foe  alike,  there  is  no  practical  value  to 
this  method  of  communication,  except  to  avoid  collision  in  training 
exercises  in  time  of  peace.  A  group  of  submarines  operating  sub- 
merged and  using  hell  signals  in  the  presence  of  an  enemy  can 
easily  be  located  along  certain  lines  of  bearing.  If  then,  the 
enemy  is  equipped  with  receiving  apparatus  as  most  modern  ships 
are,  he  has  only  to  run  away  to  avoid  torpedo  attack.  The  sub- 
merged speed  of  a  submarine  or  submersible  will  never  equal  or 
exceed  the  surface  speed  of  a  battleship  unless  that  battleship  is 
disabled,  therefore  a  submarine  commanding  officer  should  he 
very  loath  to  sound  his  bell  for  safet)'*s  sake,  and  thus  lose  the 
chance  of  coming  within  torpedo  range. 

MOBIUTY. 

The  development  of  the  Diesel  internal  combustion  engine  has 
added  greatly  to  the  mobility  and  safety  of  the  snliniarinc. 
Among  the  many  advantages  of  the  Diesel  engine  over  the  gaso- 
line engine  are  the  following: 

(a)  Economy  in  cost  and  consumption  of  fuel. 

(b)  Increased  cruising  radius  for  a  given  tank  capacity. 

(c)  Increased  reliability  of  performance. 

(d)  Greater  safety  in  handling  of  fuel. 

(e)  Absence  in  engine  room  of  noxious  fumes  and  gases. 

The  fuel  consumption  per  horse-power  hour  varies  slightly  with 
the  size  and  speed  of  the  engine,  being  lowest  for  large  and 
slow  speed  engines,  and  a  little  higher  for  small  and  high  speed 
engines.  A  fair  average  fuel  consumption  is  .5  lbs.  per  brake 
horse-power  per  hour.  The  average  specific  gravity  of  ordinary 
fuel  oil  is  .8g,  equivalent  to  7.4  lbs.  per  gallon.  The  fuel  con- 
sumption therefore  amounts  to  .54  of  a  pint  per  horse-power  hour. 
The  average  price  of  such  oil  is  3  cents  per  gallon,  making  an 
average  fuel  cost  of  .2  cents  per  brake  horse-power.  In  a  gasoline 
engine  of  about  the  same  power,  the  average  consumption  is  one 
pint  per  horse-power  hour.    With  gasoline  at  an  average  cost  of 
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12  cents  per  gallon,  the  cost  of  the  gasoline  engine  is  1.5  cents 
brake  horse-power  hour,  or  about  y^i  times  the  cost  of  the  fuel  otl 
engine.  M 

The  use  of  the  internal  combustion  fuel  oil  engine  has  prac-  ■ 
tically  doubled  the  cruising  radius  of  submarines  and  has  made 
it  possible  for  these  craft  to  have  about  the  same  cruising  radius  M 
as  a  modern  battleship.    The  surface  speed  of  the  submarine  \s  ■ 
naturally  not  as  high  as  that  of  a  battleship,  due  to  tlie  spindle 
form  of  hull  of  the  former,  that  being  a  poor  form  for  surface  M 
speed,  but  an  excellent  form  for  subrnt-Tgcd  speed  and  strength    ™ 
la  order  then  to  attain  the  surface  speed  necessary  to  permit  a 
group  of  submarines  to  cruise  with  a  battle  fleet,  it  will  he  neccs-  ■ 
sar>-  to  adopt  a  **  ship  shape  "  form  of  hull,  and  thus  sacrifice  a 
small  amount  of  submerged  speed  and  strength.     Wlicrcas  coo- 
tractors  guarantee  a  strength  capable  of  withstanding  a  pressurt 
at  200  feet  in  a  submarine  of  the  spindle  form,  they  will  only 
guarantee   150  feet  submergence,  with  safety,  with  the   "  ship- 
shape  '*  fonn  of  hull. 

The  total  absence  of  an  ignition  system  and  all  of  its  attendant 
troubles  tends  to  greater  reliability  of  motive  power.  With  tbc 
two-cycle  reversible  type  of  heavy  oil  engine,  the  number  of 
moving  parts  is  reduced  to  a  minimum,  and  the  engine  is  vtry 
compart  and  easily  accessible  for  overhauling. 

The  use  of  heavy  oil  instead  of  gasoline  in  submarine  craft  has 
removed  the  greatest  source  of  danger.  TTie  only  accidents 
worthy  of  mention  m  our  service  have  been  due  to  gasoline  fire* 
in  the  torpedo  compartment,  or  in  the  engine  room.  The  mr>ral 
effect  on  ihc  crew  caused  by  the  removal  of  the  gasoline  danger 
cannot  be  overestimated. 

In  the  use  of  gasoline  engines,  there  is  always  an  odor  of  raw 
gasoline  or  of  burned  gasoline  in  the  engine  room.  In  fine 
smiK^ili  weather,  it  has  been  possible  to  keep  the  engine  rtiom 
fairly  well  ventilated,  but  in  rough  weather  the  hatches  must  be 
battened  down,  thus  making  it  very  difficult  to  rid  the  l>oat  of 
fumes.  Numerous  cases  of  "  gasoline  jags  "  have  occurred  both 
at  sea  and  in  port.  The  victim  on  watch  in  the  etigine  rooni 
inhale^  the  raw  gasoline  fumes  which  come  from  the  engines  or 
from  the  fuel  pumps,  which  are  ver)'  difficult  to  keep  tightly 
lacked.  Me  gradually  loses  his  senses,  and  just  before  lapsing 
into  total  unconsciousness,  becomes  very  violent.     If  he  is  not 
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immediately  removed  from  the  enjfine  room  he  may  fall  into  the 
moving  machinery.  The  aid  of  several  men  is  sometimes  neces- 
sary to  control  the  struggles  of  the  *'  jag."  and  thus  prevent  self- 
injury  before  he  loses  consciousness.  The  after-cflfects  of  such  a 
case  is  usually  a  violent  nausea  and  headache,  and  an  extreme 
distrust  of  the  gasoline  engine.  The  use  of  heavy  oil  fuel  has 
removed  the  source  of  danger  from  submarines  and  has  made  it 
possible  to  keep  the  engine  room  air  good  and  clean  in  all  con- 
ditions of  weather. 

Before  leaving  the  question  of  mobility,  it  will  be  well  to  point 
out  that  submarines  and  submersJbles  have  about  the  same  qual- 
ities as  surface  craft  as  regards  handling  under  various  condi- 
tions, and  as  regards  towing.  Submarines  may  be  towed  with 
their  crews  aboard  at  speeds  up  to  twelve  (12)  knots,  the  relia- 
bility of  the  operation  depending  only  on  the  reliability  of  the 
towing  apparatus.  They  may  be  submerged  with  absolute  safety 
in  all  conditions  of  weather.  In  heavy  weather  they  may  be 
sealed  up,  that  is,  all  hatches  battened  down,  and  navigated  with 
absolute  safety  from  the  conning  tower.  Under  such  conditions. 
the  air  necessary  for  the  engines  and  the  crew  is  drawn  into  the 
boat  through  a  ventilator  controlled  from  inside  the  boat. 

In  VULN  ERABILITY. 

In  comparing  the  invulnerability  of  the  submarine  with  that  of 
the  battleship,  we  fiiul  that  where  the  battleship  has  armor  whose 
resisting  qualities  are  always  more  or  less  doubtful,  the  sub- 
marine has  complete  invisibility  until  within  torpedo  range,  and 
after  "arrival  within  range  has  only  two  very  small  periscopes 
momentarily  exposed  over  a  hull  about  twelve  ( 12)  feet  under  the 
surface.  The  difficulties  of  hitting  such  a  small  moving  target 
are  great,  and  it  must  be  kept  in  mind  that  the  submarine  at  this 
stage  of  the  action  has  already  fired  her  torpedoes  and  inflicted  her 
damage.  There  is  no  accurate  information  at  hand  to  show  the 
effect  of  firing  a  large  shell  at  a  hull  submerged  about  ten  (lo)  or 
twelve  (12)  feet,  but  recent  experiments  in  England  show  that  a 
submarine  anchored  with  the  hull  about  ten  (10)  feet  below  the 
surface  can  be  sunk  by  heavy  gun  fire  at  comparatively  short 
ranges. 
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Offensive  Strength. 

The  oflFcnsive  strength  of  a  submarine  lies  in  her  ability  to 
maneuver  submerged  to  within  easy  range  of  a  surface  vessel,  and 
then  to  fire  torpedoes  u-ithout  being  subjected  to  a  dangerous  fire 
from  her  enemy.  The  surface  vessel  has  no  defense  against  tlie 
submarine,  except  her  speed  in  running  away,  and  in  doing  this  she 
may  be  running  directly  into  the  danger  zone  of  another  group  of 
attacking  submarines. 

The  steady  development  of  the  torpedo  together  with  the  gradual 
improvement  in  the  size,  motive  power,  and  speed  of  submarine 
craft  of  the  near  future  will  result  in  a  most  dangerous  offensive 
weapon,  and  one  which  will  have  a  large  part  in  deciding^  fleet 
actions.  Even  at  this  present  day  it  is  impossible  for  an  eneniy  to 
blockade  a  port  protected  by  submarines,  and  decidedly  dange 
to  even  attempt  operations  anywhere  along  the  coast  where  it 
known  that  submarines  are  employed  in  the  coast  defense 

Submarines  and  Submessibles. 

The  hull  of  the  submarine  is  generally  of  the  spindle  form,  the 
cross  sections  I>cing  circles.  This  fonn  of  hull  gives  greater 
strength  for  equal  weight  of  scantling,  and  is  the  form  best 
adai)tcd  for  submerged  speed.  With  this  form  of  hull,  however, 
the  maximum  surface  speed  is  reached  when  running  at  al 
fifteen  (15)  knots.  The  reserve  buoyancy  of  the  submarine  wh< 
light  is  about  twenty  {20)  per  cent  of  the  total  displacement, 
submersible  has  a  "  ship-shai>ed  '*  form  of  hull,  that  is,  its  hnll 
has  more  nearly  the  form  of  a  surface  torpedo  Ixjat.  The  surface 
speed  of  the  submersible  can  easily  be  made  high  enough  to  enable 
it  to  accompany  a  sea-keeping  Hcct  of  battleships,  whereas  il 
submerged  speed  will  fall  alxjui  twenty  (20)  per  cent  below 
submarine  of  equal  size.  The  submersible  having  a  reserve  buoy- 
ancy of  al)*>ut  sixty  (60)  per  cent  is  apparently  a  better  sea  lx»t 
than  the  submarine.  The  submersible  with  its  "  ship  shape  "  hull 
cannot  be  built  witli  the  same  strength  as  the  submarine,  and  where 
submarines  are  built  to  stand  a  submergence  of  two  hundred^ 
(joo)  feet  with  safety,  the  submersible  is  guaranteed  only  lo 
depths  of  one  hundred  and  fifty  (150)  feet.  It  would  seem  then 
in  order  to  obtain  groups  of  sea-keeping  submarine  craft,  it  will 
be  necessary  to  adopt  the  "  sul>mersible  "  type. 
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The  relative  advantages  and  disadvantages  of  the  tyro  types  are 
given  as  follows; 

Submarine, 
advantages. 

(a)  Greater  submerged  speed  and  strengtli, 

(b)  More  torpedo  tubes  in  bow  due  to  blunt  form, 

DISADVAKTAGES. 

(c)  Less  habitability  due  to  reduced  buoyancy  and  sea-keeping 

qualities. 

(d)  Lower  surface  speed  due  ta  poor  form  of  hulL 

Submersible. 
advantages. 

(e)  Greater  surface  speed. 

(f)  Greater  habitability  and  sea-keeping  qualities, 

DISADVANTAGES. 

(g)  Reduced  strength  and  submerged  speed. 

(h)  Fewer  torpedo  tubes  in  the  bow  due  to  fineness  of  form. 

As  regards  control  on  surfnce  and  submerged,  the  two  types  are 
practically  the  same.  The  submerged  radius  of  action  of  the  sub- 
mersible is  slightly  less  than  that  of  the  submarine,  while  its  radius 
of  action  on  the  surface  is  slightly  greater- 

Modern  Types  of  Submarines  and  Surmersibles. 

The  accompanying  plate.  Figs.  2  to  8,  taken  from  Engineering, 
by  permission,  shows  a  modern  submarine  of  the  following 
approximate  dimensions : 

Length   150  feet. 

Beam    15  ft.  6  in. 

Displacement   (surface)    390  tons. 

Displacement    (submerged)    520  tons. 

Buoyancy  percentage  of  submerged  displacement 25  per   cent 

Buoyancy  percentage  of  surface  displacement 33  per  cent. 

Surface    speed    145^  knots. 

Surface  cruising  radius 4500  nautical  miles. 

Submerged    speed    loj^  knots. 
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Submerged  radius   120  naudcal  miles. 

Safe  depth  of  submerBcncc  200  feet. 

Armament    4  torpedo  tubes  and 

8  torpedoes. 

Figs.  9  to  14  on  the  accompanying  plate  show  a  modem  sub- 
mersible of  the  following  approximate  dimensions: 

Length  212  feet. 

Beam ..21  feet 

Surface  draft  12   feet. 

Surface  displacement   650  tons. 

Submerged    displacement    950   tons. 

Buoyancy  percentage  of  submerged  displacement 31^4  per  cent. 

Buoyancy  percentage  of  surface  displacement 46   per  cent. 

Armament    8  torpedo  tubes. 

Surface  speed 17  knots. 

Submerged    speed    11  knots. 

Surface  radius  of  action 5000  nautical  milcs.^ 

Submerged  radius  of  action  140  nautical  miles. 

Safe  depth  of  submergence 150  feet. 

The  submersible  herewith  is  similar  in  many  details  to  those 
btiilt  in  France  from  the  designs  of  M,  Laubeuf,  and  in  Italy  from 
the  designs  of  Major  Laurenti. 


Tactics  of  Submarine  Craft. 

Definitions  are  here  given  to  the  terms  "  light "  condition, 
"  awash  ''  condition,  and  "  submerged  "  condition. 

A  submarine  in  the  "  light  "  condition  has  all  of  its  water  ballast 
tanks  etnpty,  and  has  its  cruising  bridge  rigged.  With  the  pres- 
ent form  of  cruising  bridges,  it  is  estimated  that  at  least  twenty 
minutes  will  be  required  to  trim  down  to  the  submerged  condition. 
In  the  new  boats,  however,  folding  bridges  arc  under  consider- 
ation which  will  require  much  less  time  to  strike  down. 

A  submarine  in  the  '*  awash  "  condition  has  only  those  water 
ballast  tanks  empty  which  are  habitually  kept  full  when  running 
submerged.  The  fore  and  aft  trimming  tanks  and  two  smaller 
tanks,  called  the  auxiliary  and  adjusting  tanks,  are  filled  with  just 
enough  ballast  so  that  when  the  main  ballast  tanks  are  filled,  the 
boat  will  be  immediately  ready  for  running  submerged  without 
further  adjustment  of  ballast.  The  quantity  of  water  in  the  trim- 
ming tanks  and   in  the  auxiliary  and  adjusting  tanks,   in  the 
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'*  awash  "  condition,  is  so  small  in  comparison  with  the  total  bal- 
last, that  for  all  practicable  purposes  the  submarine  has  the  same 
stability  and  safety  as  when  running  "  light"     In  the  '*  awash  '' 

I  condition  a  small  section  of  bridge  may  be  kept  up  for  the  lookout, 
and  the  conning  tower  hatch  may  be  kept  open  and  the  radio 
rigged.  It  is  estimated  that  five  minutes  will  be  required  to  trim 
down  to  the  "  submerged  *'  condition  from  the  "  awash  "  condi- 

II  tion.     If  any  fuel  is  used  while  in  the  "awash"  condition,  the 
\'     additional  necessary  weight  can  easily  be  computed  and  added  to 

the  trimming  tanks.     In  time  of  war  all  submarines  on  station 
should  habitually  remain  in  the  "  awash  "  condition. 
'         A  submarine  in  the  *'  submerged  "  condition  has  its  ballast  tanks 
and  other  tanks  so  filled  that  there  still  remains  a  small  reserve  of 
buoyancy  (o  to  800  lbs.)  and  is  all  ready  to  run  submerged. 

Tactics. 

For  the  purpose  of  tactics  submarines  may  be  divided  accord- 
ing to  their  capabilities  into  three  classes,  viz.,  harbor  defense, 
coast  defense,  and  sea-keeping  offensive  submarines. 

Taking  into  consideration  the  capabilities  of  the  harbor  defense 
boats,  this  class  should  be  sent  to  the  Philippines,  where  the  areas 
of  defense  around  such  strategical  points  as  the  entrance  to  Manila 
or  Subig  bays  are  comparatively  small.  Four  of  this  class  are 
now  in  commission  in  Manila  Bay,  two  are  in  commission  on 
the  West  Coast,  and  four  are  in  reserve  in  Charleston,  S.  C. 
The  five  new  boats  of  this  class  are  admirably  adapted  for  the 
defense  of  either  end  of  the  Panama  Canal.  For  the  protection  of 
the  harbors  on  the  East  and  West  coasts  of  the  United  States, 
there  should  be  a  group  of  five  submarines  and  one  suitable  tender 
stationed  at  each  of  the  harbors  and  places  which  arc  considered 
wortliy  of  protection  for  strategical  reasons.  There  are  now  only 
'twenty-four  submarines  available  for  this  purpose,  and  it  is  esti- 
mated that  for  the  proper  protection  for  the  East  and  West  coasts 
of  the  United  States,  there  should  be  a  total  of  fifty-five  sub- 
marines on  the  Hast  Coast,  and  a  total  of  forty-five  submarines  on 
the  West  Coast.  These  submarines  should  be  based  on  mobile 
tenders  located  as  follows,  one  group  of  five  boats  operating  from 
each  base: 
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East  Coast. 
Bar  Harbor,  Mc. 
Portsmouth,  N.  H. 
Gloucester,  Mass. 
Provincetown,  Mass. 
Point  Judith  Breakwater. 
New  York,  N.  Y. 
Delaware  Breakwater. 
Norfolk.  Va. 
Charleston,  S.  C. 
Key  West,  Fla. 
Pensacola,  Fla. 

West  Coast. 
Port  Townsend,  Wash.,  two  groups. 
Cohimhia  River,  Ore.,  two  groups. 
San  Francisco,  Cal.,  two  groups. 
Santa  Barbara,  Cal.,  one  group. 
San  Pedro,  Cal.,  one  group. 
San  Diego,  Cal.,  one  group. 

As  stated  before,  there  are  now  twenty-four  (24)  submarines] 
built  or  building,  and  a  total  of  one  hundred  (100)  are  required 
to  form  a  complete  chain  of  defense  about  the  great  harbors  and  ^ 
cities  of  our  country.     No  mention  has  been  made  of  the  sub-fl 
marines  for  the  defense  of  our  over-sea  possessions,  such  as  Guam, 
Hawaiian  Islands,  etc.,  but  it  is  believed  that  a  mobile  tender  with 
a  group  of  five  (5)  submarines  will  most  effectually  prevent  the 
operations  of  a  hostile  fleet  in  these  waters.  ^ 

The  tactics  of  a  group  ot  harbor  defense  submarines  are™ 
extremely  simple.  Their  limited  submerged  radius  and  speed  will 
not  enable  them  to  operate  far  from  the  entrance  of  the  harbor 
which  they  arc  protecting.  The  lack  of  reliable  under-water 
communication  makes  it  impossible  to  change  plans  of  action  once 
the  group  is  submerged,  without  giving  the  enemy  a  clue  as  to  the 
submarine's  whereabouts.  The  argument  might  here  be  made  that 
the  enemy  must  know  that  certain  harbors  have  submarines  for 
their  protection,  and  that  a  prudent  enemy  would  not  venture  to 
attack  such  a  place,  and  that  the  submarines  would  thus  accom- 
plish their  object  without  further  effort.  That  might  be  true 
enough,  but  there  are  always  enough  commanders  of  the  "  damn 


^^^      Value  and  Tactics  of  Modern  Submarines.       1203 

wefcrpedoes  and  submarines  "  type  who  would  take  Uie  risk,  and  it 
is  for  such  kind  that  arrangements  must  be  made.  Any  form  of 
under-water  signalling  device  at  use  in  the  present  time  can  be 
accurately  located  in  direction  by  the  enemy.  This  apparatus  for 
locating  the  direction  of  submarine  signals  is  installed  on  prac- 
tically every  modem  ship.  So,  for  this  reason  alone,  must  the 
detailed  plans  for  a  group  of  harbor  defense  submarines  be  made 
explicit  enough  to  cover  every  phase  of  an  attack  by  a  determined 
enemy. 

Each  boat  of  a  group  must  be  assigned  a  certain  area  outside 
of  tlie  harbor,  which  will  be  its  zone  of  defense,  these  zones  to  be 
so  selected  that  all  approaches  to  the  harbor  are  protected,  and  to 
be  at  such  a  distance  from  the  point  of  defense  that  the  enemy 
will  never  come  within  gun  range.  Most  of  our  harbors  lend 
themselves  naturally  to  such  a  method  of  defense  by  the  form  of 
the  channels  leading  to  them,  or  by  the  presence  of  islands  in  the 
vicinity.  A  harbor  defense  group,  having  received  warning  from 
scouts  or  shore  stations,  of  the  movements  of  the  enemy  off  the 
coast,  immediately  proceeds  to  the  entrance,  leaving  the  tenders 
inside  the  harbors.  Submarines  anchor  in  the  *'  awash  "  condition, 
radio  up,  in  the  centers  of  their  zones  and  keep  a  lookout  for  the 
enemy.  By  sub-dividing  the  total  area  outside  each  harbor  into 
numerous  small  squares  and  using  short  code  words  to  designate 
squares  and  directions,  our  scouts  in  touch  with  the  enemy  can 
easily  keep  the  waiting  group  of  submarines  informed  as  to  the 
enemy's  movements.  This  method  was  successfully  used  last 
summer  in  the  combined  maneuvers  off  Block  Island,  and  had  the 
waiting  submarines  been  equipped  with  radio,  the  results  would 
have  been  even  better  than  they  were.  As  it  happened  last  year, 
the  submarines  w^ere  dependent  upon  a  fast  scout  to  come  from  an 
inner  scouting  line  and  give  information  by  signal  or  megaphone 
to  the  submarines  in  their  zones.  The  waiting  submarines  having 
ascertained  definitely,  or  in  all  probability  that  the  enemy  will  pass 
close  to  their  harbor,  immediately  get  up  their  anchors,  lay  down 
their  radio  masts  and  submerge  as  soon  as  smoke  appears  on  the 
horizon.  With  a  moderate  amount  of  their  periscopes  exposed  a 
submarine  can  easily  see  a  large  ship  in  clear  weather  for  a  dis- 
tance of  seven  or  eight  miles.  During  maneuvers  in  Long  Island 
Sound  with  the  U.  S.  S.  Dirie,  her  masts  and  smoke  were  easily 
seen  from  the  Snapper's  (C-5)  periscopes  at  a  distance  of  nine 
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miles,  with  about  four  feet  of  periscopes  exposed.     The 
merged  gfroup,  each  boat  in  its  zone,  remain  stationary  until  the 
movements  of  the  hostile  fleet  are  definitely  ascertained.     By  the 
arrangement  of  the  zones,  the  enemy  must  pass  close  to  one  sub-H 
marine;  the  other  boats  must  then  move  over  towards  the  enemyV 
at  such  speeds  and  with  just  enough  periscope  exposure  to  enable 
them  to  get  within  tor])eilo  range  without  detection.    Once  witliin 
torpedo  range  they  keep  their  periscopes  exposed  and  make  all 
speed  possible  to  get  within  easy  torpedo  range  to  fire  their  tor-^f 
pedoes  at  that  part  of  the  enemy's  formation  previously  assigned 
to  them.    In  this  last  maneuver  they  must  act  regardless  of  their 
other  boats,  and  must  take  the  risk  of  collision.    On  this  fina] 
charge,  the  submarine  bells  may  be  rung  continuously  to  assist  the 
submarines  to  keep  clear  of  each  other.     Having  fired  their  tor-  ^_ 
pedoes,  the  boats  submerge  totally,  and  reload  their  tubes  if  theyH 
have  spare  torpedoes.     During  the  period  of  reloading  they  may 
run  at  such  depths  as  would  enable  them  to  pass  under  the  enemy's  ^ 
vessel,  or  if  the  depth  of  water  permits,  they  can  rest  on  the  bot-H 
torn  until  the  reload  is  finished,  when  they  should  return  to  the 
surface  to  inflict  such  further  attack  as  is  possible.    A  submarine 
having  exhausted  her  supply  of  torpedoes  has  still  a  most  for- 
midable weapon  in  her  ram.    That  this  weapon  is  most  efficacious 
and  without  danger  to  the  crew  of  the  boat  was  proven  in  thc^ 
fall  of  1910.  when  the  C-4,  at  a  comparatively  low  submerged  H 
speed  rammed  the  lender  Castiitc,  causing  her  to  settle  immediately. 
There  can  be  no  doubt  that  the  torpedo  properly  adjusted,  and 
used  with  the  short  ranges  possible  in  harlxjr  defense,  will  be 
effective.     There  are  even  instances  on  record  where  torpedoes 
WMth  exercise  heads  have  seriously  damaged  the  hulls  of  vessels  by 
the  force  of  impact. 

The  harbor  defense  group  having  exhausted  its  means  of 
offense  should  return  to  the  tender,  submerged,  if  necessary,  or 
under  cover  of  darkness,  to  replenish  torpedoes  and  storage  bat- 
teries. 

For  the  night  defense  of  the  harbor,  submarines  remain  on  the 
surface  in  their  zones,  being  used  in  this  manner  most  effectively 
as  surface  torpedo  boats.  The  tactics  on  the  surface  as  torpedo 
boats  are  similar  to  the  tactics  employed  in  surface  torpedo  craft, 
and  as  they  are  well  known  to  the  service,  they  need  not  be 
described  here. 
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Coast  Defense  Submarines. 

The  distinction  between  a  coast  defense  and  a  harbor  defense 
submarine  lies  in  the  greater  submerged  and  surface  endurance, 
the  greater  submerged  and  surface  speed,  and  the  belter  habit- 
abilit>'  conditions  of  the  coast  defense  boat.  Considering  the  most 
inferior  of  our  present  coast  defense  submarines,  we  find  that 
they  have  been  making  cruises  up  and  down  the  coast  as  far  south 
as  Norfolk,  Va.,  and  as  far  north  as  Gloucester,  Mass. 

Our  government  on  account  of  the  general  topography  of  its 
coast  should  not  build  any  more  strictly  "  harbor  defense  "  boats. 
A  "  coast  defense  "  group  will  accomplish  with  greater  effect  the 
same  duties  that  are  now  accomplished  by  the  harbor  defense 
group.  Countries  in  Europe  are  so  close  together  that  smaller 
submarine  craft  and  more  of  them  are  of  greater  military  value 
than  fewer  and  larger  submarines.     Our  general  jxilicy  of  sub- 

arine  construction  should  not  be  too  greatly  influenced  by  the 
bnilrlini:;  programs  of  European  nations.  Ours  is  a  separate  and 
distinct  problem. 

In  considering  the  tactics  of  a  group  of  "  coast  defense  "  boats, 
it  is  assumed  that  information  has  been  received  from  reliable 
sources,  scouts  or  shore  stations,  that  the  enemy's  fleet  is 
approaching  our  coast  with  the  evident  intention  of  seizing  a  base 
or  of  landing  a  force.  The  group  proceeds  at  its  highest  reliable 
surface  speed  in  column  in  the  "  awash  "  condition,  with  radio  up. 
to  intercept  or  to  come  in  contact  with  the  enemy.  The  submarine 
with  its  low  hull  can  easily  distinguish  the  masts  and  other  char- 
acteristics of  a  vessel  when  the  submarine  cannot  be  seen  at  all. 
On  sighting  the  smoke  or  masts  of  the  hostile  fleet,  and  having 
approximately  determined  his  course,  the  entire  group  imme- 
diately submerges,  after  rigging  down  the  radio,  and  proceeds 
submerged  at  about  one-half  mile  distances  in  the  general  direc- 
tion of  the  enemy  at  such  speeds  and  under  such  general  direc- 
tions as  may  have  been  previously  issued  by  the  group  com- 
mander. The  submarine  group,  submerged  at  one-half  mile 
distances  can  easily  keep  clear  of  each  other.  They  must  then 
maneuver  to  keep  a  position  on  either  bow  of  the  enemy's  column 
in  order  to  insure  their  getting  within  torpedo  range  before  being 
sighted.  This  approach  nuist  be  made  totally  submerged,  with  an 
occasional  "  porpoise  '*  or  periscope  exposure  of  short  duration. 
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When  within  torpedo  rang^c  i>eriscopes  should  be  exposed  cnou] 
to  keep  ail  easy  bearing  on  the  enemy,  and  the  speed  increased 
much  as  possible  to  arrive  within  "  easy  "  torpedo  range  (betW4 
500  and  1000  yards)  before  the  enemy  has  time  for  a  concertt 
maneuver.    Each  submarine  fires  its  torpedoes  at  the  parts  of  tl 
formation  previously  agreed  upon,  totally  sulwiierges,  reloads 
soon  as  possible,  and  returns  to  the  attack.    The  following  sketch 
to  scale  shows  the  most  favorable  condition  under  which  a  group 
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Fig,  2. 


of  submarines  in  contact  with  the  enemy  can  fire  their  torpedoes; 
I'sing  torpedoes,  capable  of  angle  fire,  a  four-tube  boat  should  scl 
one  torpedo  to  run  five  degrees  to  port  of  her  keel,  two  to  rui 
straight  ahead,  and  one  to  run  five  degrees  to  starboard  of  hei 
keel. 

The  movements  of  each  individual  boat  in  contact  with  ih( 
enemy  will  be  dependent  on  the  enemy's  formation.    Tables  show- 
ing the  proper  bearings  on  which  to  fire  toqjcdoes  with  maxiniun^j 
chances  of  hits,  have  been  compiled  for  every  fonnaiion  and  arfi] 
readily  understood  by  ,cubmarinc  officers.    It  is  not  expected  that] 
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even  shot  will  be  a  hit,  nor  that  every  sliip  of  the  enemy's  force 
will  be  disabled.  It  is  hoped  that,  however,  witli  the  above 
iticthoil  of  firing  enough  damage  will  result  from  the  discliarge  of 
20  torpc<lc)es  to  prevent  the  enemy  from  accomplishinj;r  his  pur- 
pose. Attention  is  also  invited  to  the  fact  that  with  accurate 
knowledge  of  the  enemy's  whereabouts  off  tlic  coast,  two  or 
more  groups  may  l)e  despatched  to  the  probable  destination  of  the 
enemy  to  deliver  an  attack  as  ^ihown  above.  L'ndcr  such  a  condi- 
tion t!ie  other  group  should  attack  other  parts  of  the  formation. 
Submarine  groups,  having  exliausted  every  means  of  offense, 
including  the  torpedoes  and  ram,  should  withdraw  submerged  at 
low  speed  ur  lie  on  the  bottom,  if  that  is  i)*:)ssible,  imlil  nightfall 
and  then  return  to  the  base  of  supplies  under  cover  of  darkness, 
charging  their  storage  batteries  on  their  way  into  the  base.  All 
attacks  so  far  have  been  assumed  at  a  moving  enemy.  Should  the 
attacking  group  discover  the  enemy  at  anchor,  landing  troops  or 
estalilishing  a  base,  they  should  continue  as  above  outlined,  ^Jlally 
submerged  with  only  an  occasional  "  porpoise  "  of  ^horl  duration 
until  well  within  torpedo  range,  when  the  periscope  should  be  kqjt 
submerged  until  the  torpedoes  are  fired  at  easy  ranges  at  pre- 
arranged parts  of  the  enemy's  formation.  No  special  difficulty  is 
anticipated  in  passing  the  line  of  eneni/s  scouts  or  pickets  with  the 
submarines  running  totally  submerged  with  occasional  "  jKir- 
I)oises." 

It  must  be  understood  that  after  the  reload  of  torpedoes,  the 
submarines  must  act  absolutely  independently,  and  that  it  is 
impossible  with  the  present  lack  of  underwater  signal  facilities  to 
cotmnunicate.  In  all  cases  the  chief  duty  and  aim  of  the  group 
commander  must  be  to  bring  all  of  his  group  into  contact  7t'if/i  the 
enemy  and  u^ithin  torpedo  range  at  the  same  time.  Having  done 
this,  it  is  up  to  the  individual  commanding  officers  to  produce  the 
desired  results. 


Tactics  of  an  Offensive  Se.v-Keepixg  Group  of  Submarines. 

It  is  not  within  the  province  of  this  discussion  to  determine  Uie 
exact  tonnage  and  horse-power  of  a  "  sea-keeping  "  submarine. 
That  information  can  only  be  obtained  by  actual  experience  in 
nmning  a  group  of  submarines  with  a  fleet  engaged  in  active  war 
maneuvers.     No  amount  of  computation  of  the  number  of  cubic 


i2o8       Value  and  Tactics  of  Modern  Submarines, 


feet  of  space  necessary  for  each  person  on  board  will  suffice,  A 
*'  sea-keeping  oflfensive  "  submarine  may  be  defined  as  a  submarine 
which  can  keep  the  sea,  ready  for  duty  under  all  possible  condi- 
tions of  weather  for  indefinite  periods.  Such  a  submarine  group 
could  obtain  its  supplies  from  vessels  of  the  fleet  which  it  accom- 
panies, and  be  in  every  respect  as  mobile  as  any  unit  of  the  fleet. 

The  tactics  of  such  a  submarine  group  after  contact  with  the 
enemy  will  be  the  same  as  the  tactics  already  described  for  harbor 
defense  and  coast  defense  submarines  in  contact  with  the  enemy. 
The  problem  of  maneuvering  such  a  group  into  contact  with  the 
enemy,  or  to  more  accurately  state  the  case,  the  problem  of  maneuv- 
ering the  enemy's  fleet  into  the  "  submarine  danger  area  '*  must  be 
solved  by  the  commander-in-chief. 

As  an  illustration  of  the  use  of  one  or  more  oflFensive  submarine 
groups  accompanying  a  fleet,  let  it  be  assumed  that  the  submarines 
have  a  surface  speed  capable  of  cruising  with  the  fleet  at  any  spetd 
that  may  be  required  to  keep  up  with  the  fleet.  Let  it  be  also 
assumed  that  the  submerged  speed  and  the  radius  of  the  sub- 
marines is  about  twelve  knots  for  one  hotir,  or  about  eight  and 
one-half  knots  for  four  hours,  or  about  five  knots  for  fifteen  hours. 
These  assumptions  are  not  excessive.  Suppose  also  that  in  the 
cruising  formation  submarine  groups  take  position  on  either  flank 
of  the  fleet.  The  submarine  groups  are  in  the  "  awash  "  condition 
ready  for  instant  use.  The  commander-in-chief  having  received 
information  from  his  scouts  of  the  presence  of  the  enemy,  or  hav- 
ing sighted  the  enemy,  should  immediately  send  his  submarin 
groups  "  awash  "  off  on  a  bearing  previously  decided  upon,  an 
then  endeavor  to  maneuver  his  opponent  into  the  area  ocatpied  b 
the  submarines.  The  submarines  may  remain  "  awash  "  until  the] 
enemy's  smoke  or  masts  arc  sighted.  If  our  commander-in-chief 
possesses  a  superior  speed  he  can  choose  his  own  situation,  and 
having  patience  can  eventually  bring  the  enemy  into  the  submarine 
area.  If  our  commander-in-chief  possesses  the  inferior  speed  he 
may  be  forced  into  action  before  bringing  the  enemy  into  the  sub- 
marine area.  In  this  case  submarine  groups  should  maneuver 
"  awash  "  or  "  submerged,"  as  is  necessary  to  keep  out  of  the 
enemy's  sight  and  endeavor  to  attack  the  enemy's  formation  as 
soon  as  possible  without  interfering  with  the  movements  of  the 
commander-in-chief.  If  our  commander-in-chief  has  the  inferior 
speed  and  inferior  force,  and  if  the  enemy  is  determined  to  bring 
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about  an  action,  the  problem  of  making  him  cross  a  submarine 
danger  zone  is  greatly  simplified.  The  appearance  of  several 
groups  of  submarines  within  or  very  close  to  liis  formation  just 
before  a  general  g\m  action  would  undoubtedly  cause  the  enemy  to 
so  alter  his  plans  and  formation  that  he  would  be  at  a  temporary 
disadvantage,  and  at  the  mercy  of  our  fleet.  Even  if  all  the  tor- 
pedo shots  missed,  the  effect  on  the  morale  of  the  enemy  would  be 
sufficient  to  give  our  commander-in-chief  a  temporary  advantage. 
Most  of  the  important  fleet  actions  have  been  fought  in  sight  of 
land  or  close  enough  to  shoals  to  cause  the  movements  of  the 
vessels  in  action  to  be  somewhat  restricted  as  to  courses.  In  cases 
of  this  character  the  commander-in-chief  can  so  station  his  sub- 
marine groups  as  to  increase  the  chances  of  forcing  the  enemy  into 
the  submarine  danger  area.  The  commander-in-chief  must  make 
a  careful  study  of  the  areas  in  which  fleet  actions  may  be  anticipated 
in  order  to  utilize  to  their  maximum  value  the  capabilities  of  the 
submarines  in  his  fleet.  If  the  commander-in-chief  desires  to 
withhbold  the  submarine  attack  until  after  the  gun  fire,  the  sub- 
marine group  sliould  be  kept  in  the  background  within  easy  radio 
signal  distance,  but  in  doing  this,  the  commander-in-chief  must 
realize  that  it  will  be  more  difficult  for  the  submarine  groups  to 
make  a  successful  dash  across  the  space  between  the  engaged 
fleets,  due  to  the  inferior  submerged  speed  of  the  submarines. 
Ships  of  the  enemy  that  are  already  disabled  would  in  such  cases 
become  easy  prey  for  the  submarines.  Submarine  groups  accom- 
panying a  fleet  are  decidedly  offensive  weapons  and  of  the  greatest 
value  when  used  just  preceding  a  general  gun  action. 

A  ruse  which  miglit  assist  in  forcing  the  enemy  to  keep  away 
from  certain  areas  and  thus  increase  the  chances  of  making  the 
enemy  cross  the  submarine  danger  zone  would  consist  of  having 
the  fast  scouts  of  the  fleet  drop  numerous  poles,  properly  weighted, 
to  float  upright  in  the  water,  and  painted  to  look  like  a  sub- 
marine's periscope.  These  same  dummy  periscopes  floated  out  of 
a  harbor  with  an  ebb  tide  or  dropped  outside  by  scouts  or  fisher- 
men may  greatly  influence  the  movements  of  an  enemy  sighting 
them.  It  would  be  extremely  difficult  to  distinguish  between 
dummy  and  real  periscopes,  for  it  is  easy  for  a  submarine  to  He 
submerged  and  stationar>'  with  only  a  small  amount  of  periscope 
showing. 
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The  night  maneuvers  of  submarine  craft  are  the  same  as  for 
surface  torpedo  craft,  and  the  same  tactics  should  apply.    As  there 
is  no  jx^ssibilily  of  *Mi)rcliin(^,"  and  as  the  hull  is  so  low  in  the 
water,  it  is  extremely  diffinilt  to  pick  them  up  at  night,  even  in 
the  full  rays  of  the  searchh^ht.    The  maneuvers  off  Provincetowii 
in  the  summer  of  1911  demonstrated  thai  in  nearly  every  case  the 
submarines  could  come  within  easy  torpedo  range  of  the  enemy  atj 
night  without  detection.     In  a  night  attack  submarines  shouldl 
remain  in  the  "  awash  "  condition,  so  that  in  case  of  self-preserva- 
tion, or  to  pass  through  a  picket  line,  the  submarine  can  quicklj 
run  submerged. 

ReCOCNITION    SUiNALS. 

At  night  submarines  on  the  surface  will  use  the  same  rcc<jg- 
nition  signals  used  by  all  surface  vessels  of  the  fleet.    During  day-j 
light  operations  the  problem  of  recognition  is  much  more  ditTicuIt 
At  compartivcly  short  ranges,  3000  yards  and  less,  the  submarine! 
submerged  can  recognize  a  friendly  vessel  by  her  silhouette,  or 
shorter  ranges  by  certain  fiag  or  shape  signals  shown  from  specifi( 
parts  of  the  surface  vessel.    If  surface  vessels  arc  fitted  with  sul 
marine  signal  apparatus,  code  recognition  signals  may  be 
using  the  bell  within  the  Hmited  distances  mentioned  in  this  dv. 
cussion.     By  properly  screening  a  submarine  bell  it  is  quite 
sible  to  send  the  sound  waves  out  on  a  line  of  bearing,  or  at  lea; 
within  a  very  small  arc.     However,  in  the  absence  of  the  sul 
marine  bell  the  battleships  or  surface  vessels  must  rely  on  ihcir^ 
flag  or  shape  signals  to  make  themselves  known  as  friends.    The 
submarine  has  only  two  methods  of  recognition  signals  at  her  dis-i 
posal.  one,  sounding  code  words  or  letters  on  lier  bell,  and  the] 
other,  carrying  a  certain  shaped  flag  or  pennant  on  her  periscope. 
It  would  seem  that  the  submarine  bell  methods  would  be  more 
eflicient  at  greater  distances  than  the  other  method,  but  it  has  the 
disa<]vantage  of  warning  friend  and  foe  alike  of  the  presence  of 
submarines.     From  a  submarine  officer's  point  of  view  it  would 
seem  far  better  to  trust  to  tlie  judgment  of  the  commanding  i»lTicer 
of  the  submarine  to  recognize  friendly  vessels,  which  he  couM 
most  certainly  do  from  a  silhouette  diagram  at  comparatively  long 
ranges.    After  recognizing  a  friend  a  submarine  may  rise  to  the 
surface  and  exhibit  surface  recognition  signals,  if  such  are  neces- 
sary.    This   method,  however,  might  endanger  the   submarine 
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before  she  is  recognized  as  a  friend.  The  subn^^rinc  officer  desir- 
ous of  Retting  within  easy  torpedo  range  would  be  ver>*  loath  to 
disclose  his  hearing  to  a  prohahle  enemy  by  sounding  his  bell. 

A  logical  and  fairly  accuraie  answer  to  all  points  under  dis- 
cussion can  only  be  found  by  continuous  combined  liattle 
maneuvers,  using  all  the  necessary  units  of  a  fleet. 


Slijm-m<ine  Cruising  on  Surface  Making  a  Turn. 
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THE  STRATEGIC  NAVAL  WAR  GAME  OR  CHART 

MANEUVER.* 

By  Captain  W.  McCarty  Little,  U.  S.  Navy. 


I,  Motto:   "Necessity'  is  the  Mother  of  iNVENTiOiN." 

If  it  were  not  for  the  stimulus  of  necessity,  all  effort  in  the  worKl 
would  stop,  and  the  universe  would  come  to  an  end.  Therefore 
if  we  want  to  spur  up  action,  and  the  real  necessity  is  not  avail- 
able, we  must  create  an  artificial  one. 

*'  Assume  a  virtue  if  you  have  it  not." 

2.  The  Name  "  War  Game  "  vs.  "  Chaijt  Maneuver."* 

In  embarking  on  this  lecture  I  would  like  to  say,  by  way  of 
preface,  that  the  name  Game,  War  Game,  has  had  much  the  same 
depreciating  effect  as  the  term  Sham  Fight  has  had  with  regard  to 
field  maneuvers.  To  avoid  this  the  army  has  had  recourse  to  the 
expression  Map  Maneuver.  We,  of  the  navy,  may  in  like  manner 
say  Chart  Maneuver,  and  we  have  lately  decided  so  to  do.  There  is 
a  further  reason  why  it  is  well  for  us  to  prefer  that  term,  namely, 
tliat  it  accentuates  the  fact  Hiat  the  strategist's  real  field  of  opera- 
tions is  the  chart,  just  as  the  architect's  real  field  is  the  drawing 
board ;  indeed,  Jomini  calls  Strategy  "  War  on  the  Map" 

Still,  war  itself  has  been  declared  to  be  a  game,  and  rightly  so, 
for  it  has  the  game  characteristic  of  the  presence  of  an  antagonist. 
It  has,  however,  another  characteristic  which  differentiates  it  from 
most  other  games.  The  latter  are  played  for  sport ;  and  good 
sport  requires  reasonable  chances  of  winning  for  each  side,  and 
aims  to  give  amusement  even  to  the  losers.  In  the  game  of  war, 
on  the  other  hand,  the  stake  is  life  itself,  nay,  infinitely  greater, 
it  may  be  the  life  of  tlie  nation,  it  certainly  is  its  honor,    Wc  arc 
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its  cliampions ;  what  snrt  of  a  figure  shall  we  cut  when,  at  the 
tournament,  the  trumpets  sound  the  charge,  and  it  is  found  thai 
we  have  neglected  to  practice  in  the  joust.  What  fencing  is  to  the 
swordsman,  what  the  jousting  field  was  to  the  knight,  the  war 
game  is  to  the  modem  strategist;  and  I  hope  lo  show  that  it  is 
even  a  great  deal  more. 


3,  Nature  of  Genius. 

For  many  years  it  was  believed  that  gootl  shots  were  horn,  not 
made ;  and  it  is  only  quite  lately  that  this  fallacy  lias  been  laid 
bare.  So,  too,  has  it  heen  very  generally  held  that  the  skill  which 
wins  wars  was  a  gift  from  above.* 

That  we  could  apply  the  same  methods  to  the  acquirement  uf 
skill  in  conducting  war  that  wc  use  tn  learning  to  play  marbles  or 
football  does  not  seem  generally  to  have  been  suspected, 

Marshal  Soult  said,  however,  that  "  that  which  is  called  a» 
inspiration  is  simply  a  calculation  rapitlly  made  " ;  and  another 
great  authority  has  said  that  "  inspiration  was  frequently  hut  a 
timely  recollection/'  which  is  but  a  paraphrase  of  the  saying  that 
the  "  soul  of  wit  is  apt  quotation." 

Napoleon  has  himself  revealed  to  us  what  is  to  be  tlxtught  of 
his  innate  genius,  when,  in  a  conversation  with  Senator  Roederer, 
the  6th  of  March,  1809,  he  said  : 

As  for  myself,  I  am  always  at  work.  I  meditate  a  great  deal.  H  1  sceni 
always  prepared  to  roply  lo  all.  to  meet  all,  it  is  tlint  hoforc  undcrt.iking 
anything.  I  have  meditated  a  Iuiik  time,  I  have  foreseen  wliat  mitfht  occur. 
It  is  not  a  genius  which  reveals  to  me  suddenly,  in  secret,  what  I  am  to 
say  or  do  in  an  emergency  by  die  rest  of  people  unexpected — ^it  is  my 
redection,  it  is  my  meditation,  I  am  constantly  at  work,  at  meals,  at  ihc 
theater ;  at  night  I  get  up  to  work. 

The  distinguished  French  military  writer,  fnnn  whttm  the  above 
is  quoted.f  General  IMerron,  in  an  attempt  to  ferret  out  the  secret 
of  Napoleon's  wonderful  military  capacity,  has  discovered  that 
the  main  points  of  Ins  most  brilhant  campaign,  the  campaign  in 
Italy  of  1796,  were  taken  from  the  Memoires  of  the  Marshal  dc 
Maillebois.  who  had  commanded  in  tliat  theater  lifty  years  before 

*  Of  course  wc  arc  speaking  here  of  skill,  and  not  of  natural  aptitude  for 
acquiring  skill,  which  is  quite  another  thing. 

t  Comment  s'cst  forme  le  Ginie  Militaire  dc  Napoleon  i",  by  General 
Pierron. 
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(1746),  and  from  a  paper  of  General  dc  Bourcct.  in  which  there 
is  a  review  of  operations  in  Italy  in  1733. 

It  is  not  g^cncrally  known  that  before  assnnnng  command  of 
!he  Army  of  Italy,  Napoleon  had  previously  served  in  the  same 
army  as  chief  of  artillery,  and  from  there  was  transferred  to  the 
general  staff  in  Paris,  where  he  prepared  a  plan  of  campaign  for 
that  army,  at  which  time  he  saw  the  books  referred  to. 

In  a  conversation  on  this  subject  the  late  Major  Churchill  of  the 
anny  related  the  two  following  stories  in  illustration  : 

An  officer  who  had  served  on  the  staff  of  General  Sherman  in 
llie  March  to  the  Sea»  was  telling  Major  Churchill  of  the  General's 
wonderful,  intuitive  grasp  of  terrain,  and  gave  as  an  example  how 
one  day  the  General  was  laying  out  the  order  of  march,  and  said 
such  a  cohinm  will  forU  the  Chattahoochee  at  such  a  point." — 
"General,  there  isn't  any  ford  shown  on  the  map;  hadn't  we 
helter  send  a  reconnoilering  party  to  find  out?" — "Oh,  no;  I'm 
sure  they  wiUS>e  able  to  find  a  ford  there  somewhere,"  and  sure 
enough  they  did ! 

Then  the  Major  laughed ;  for  he  remembered  that  when  he  was 
a  boy  accompanying  his  father,  Colonel  Churchill,  who  was  con- 
ducting the  survey  of  that  section,  Lieutenant  Wm.  Tecumseh 
Sherman,  of  the  third  artillery,  reported  for  dut>\  and  that  Lieu- 
tenant Shennan  and  he  had  crossed  that  ford  together  many  a 
time ! 

The  other  story  was  that  a  man  was  insisting  on  the  intuitive, 
inborn  instinct  of  sign  reading  possessed  by  the  Indians.  "  Oh, 
said  his  companion,  **  the  white  man  could  <lo  the  same  under 
proper  training." — '*  Never,  never  in  the  world  I  " 

Just  then  the  rattle  was  heard  of  an  ice  cart  passing  in  the 
street.  "  What's  that?  "— "  That's  an  ice  cart." — "  How  did  you 
know  that?     An  Indian  would  have  thought  that  wonderful." 

4.  Scientific  Managhmknt. 

We  all  know  how  in  the  early  part  of  the  last  century  Germany 
set  industriously  to  work  with  all  the  national  thoroughness  to 
apply  what  Jt  is  to-day  l>ecoming  fashionable  to  call  **  scientific 
management  "  to  the  solution  of  the  problem  of  conducting  war. 
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5.  The  Kriegsspieu 

In  1824  Lieutenant  v.  Reiswitz,  of  the  Prussian  Artillery^ 
adapted  to  the  purposes  of  serious  military  instruction  and  investi- 
gation a  game  of  war  invented  by  his  father;  and  we  read  thai 
soon  after  this  v.  Moltke  was  president  of  a  society  to  play  the 
game.  This  shows  that  v.  Moltke  early  became  awake  to  its 
great  importance.  When  in  1866  Prussia,  out  of  half  a  century 
of  peace,  overthrew  the  power  of  Austria  in  a  six  weeks*  campaign, 
and,  four  years  after  in  a  struggle  with  France  who  had  had  ihc 
benefit  of  the  experience  of  several  wars,  succeeded  in  rolling  her 
antagonist  in  the  dust,  the  world  realized  the  value  of  systematic 
scientific  training;  and  it  was  generally  admitted  that  the  war 
game  was  a  notable  factor  in  the  result. 

There  were  a  few  French  officers,  just  previous  to  1870,  who 
had  sounded  the  alarm ;  but  they  were  pooh-poohed  in  the  way 
more  or  less  familiar  to  us;  while  Marshal  LeBoeuf,  the  French 
commander-in-chief,  told  the  emperor  that  the  army  was  ready — 
"  jusqu  *au  dernier  bouton  de  guetre/' — to  the  last  gaiter  button. 

There  is  perhaps  more  in  this  answer  than  at  first  appears,  for 
it  would  seem  to  suggest  that  his  mind,  much  like  tliat  of  many 
naval  officers  of  recent  years,  was  more  centered  on  the  materiel, 
than  on  the  *'  management." 

So,  when  the  time  of  mobilization  arrived,  there  was  confusion 
worse  confounded,  much  like  the  later  experience  of  other  nations 
who  were  not  warned  by  the  "  horrible  example." 

The  war  game  being  thus  brought  prominently  to  view,  naval 
officers  began  to  ask  themselves  if  the  game  could  not  be  adapted 
to  naval  use ;  and  thus  began  the  movement  which  led  to  its  being 
now  generally  adopted. 


6.  Clerk's  ANTiciPATtoN  of  and  Use  of  the  War  Game. 

Although  the  use  of  the  war  game  to-day  in  the  navy  was  sug- 
gested by  the  German  Army  Kriegsspiel,  brought  prominently 
to  view  in  1870,  yet  it  is  true  that,  in  the  latter  part  of  the  eighteenth 
century.  Clerk,  **  The  Laird  of  Eldin,"  made  use  of  what  was 
practically  the  same  thing  for  his  solution  of  the  tactical  problem 
of  his  time,  as  we  may  sec  from  the  following  extracts  from  the 
Introduction  to  Clerk's  Naval  Tactics: 
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■'  1  he  splendid  results  which  followed  Mr.  Clerk's  discoveries 
in  naval  tactics  sufficiently  attest  their  value  and  importance.  The 
publication  of  his  theory  fomis  indeed  an  era  in  the  annals  of 
maritime  war.  If  we  look  to  the  battles  which  were  fought  prior 
to  this,  we  find,  notwithstanding  the  valor  and  enterprise  both  of 
our  officers  and  seamen,  that,  with  few  exceptions,  they  were  all 
indecisive  and  unprofitable.  The  object  of  our  enemies,  conscious 
of  inferiority  in  close  action,  was  to  avoid  battle,  and  to  act 
entirely  on  the  defensive ;  and  for  this  purpose  they  had  brought 
to  perfection  a  system  of  skilful  maneuvers,  by  which  they  always 
contrived  to  disable  and  keep  at  a  distance  the  hostile  fleets  of 
Britain. 

'*  Hence  the  British  commanders  were  always  foiled  in  their 
attempts  to  force  on  a  close  action;  and  though  they  often  encoun- 
tered the  enemy's  fleets,  they  generally  parted,  after  some  inde- 
cisive and  distant  cannonades. 

"  The  simple,  bold,  and  decisive  maneuver  of  passing  through 
the  enemy's  line,  suggested  by  Clerk,  and  of  which  he  demon- 
strated the  efficacy  in  a  variety  of  the  most  conclusive  illustrations, 
effected  a  complete  revolution  in  maritime  war,  and  gave  a  new 
and  brilliant  aspect  to  our  naval  history.  The  conflicts  of  hostile 
fleets  were  no  longer  signalized  by  the  triumph  of  defensive  tac- 
tics. The  skilful  mode  of  attack  now  adopted  never  failed  to 
bring  on  a  close  and  general  action,  in  which  valor  was  sure  to 
triumph ;  and  since  this  period  accordingly,  a  succession  of  the 
most  brilliant  victories  has  adorned  our  annals." 

Mr.  Gerk  in  his  preface  says : 

As  T  never  was  at  sea  myself,  it  has  been  asked,  how  I  should  have  been 
able  to  acquire  any  knowledge  in  naval  taciics,  or  should  have  presumed 
to  suggest  my  opinion  and  ideas  upon  that  subject.  The  following  detail, 
which  I  trust  I  shall  now  be  excused  from  entering  upon,  will,  it  is  hoped, 
obviate  every  prejudice  of  this  kind. 

In  the  course  of  this  explanation  and  speaking  of  his  study  of 
Byng's  Action,  he  says : 

The  attack  in  this  battle  (Byng's  Action)  was  from  the  windward: 
and  as  it  appeared  to  me  extremely  ill  conducted,  the  subject  occupied  my 
mind  for  years.  In  this  discussion,  I  had  recourse  not  only  to  every 
species  of  demonstration,  by  plans  and  drawings,  but  also  to  the  use  of 
a  number  of  small  models  of  ships  which,  when  disposed  in  proper  ar- 
rangement, gave  most  correct  representations  of  hostile  fleets,  extended 
each  in  line  of  battle ;  and  being  easily  moved  and  put  into  any  relative 
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position  required,  and  thiis  permanently  ^een  and  wril  considered 
possible  idea  of  naval  system  could  be  discussed   without  the  possibilitf 
of  any  dispute. 

and  further  in  reference  to  the  war  then  in  process : 

In  the  mcarUime.  so  often  as  dispatches  with  descriptions  of  these 
battles  were  brought  home,  it  was  my  practice  to  make  animadvcrstony 
and  criticize  ihem  by  lighting  them  over  and  over  again,  by  means  of  ihc 
aforesaid  small  models  of  ships,  which  1  constantly  carried  in  my  pocket; 
every  table  furnishing  sea-room  sufficient  on  which  to  cxti^nd  and  maneuver 
the  opponent  fleets  al  pleasure;  and  where  cver>'  naval  question,  both  with 
respect  to  situation  and  movement,  even  of  every  individual  ship,  as  well 
as  the  fleets  themselves,  could  he  animadverted  on ;  in  this  way  not  only 
lixing  and  estabhshing  my  own  ideas,  but  also  enabling  many  land&inca 
to  form  a  judgment  with  respect  to  the  subject  of  tactics  a*  well  as  niyselt 

There  are  for  us  in  these  quotations  two  interesting  points: 

(i)  That  a  ci\Hlian,  feehng  that  there  was  some  reason,  noe 
then  known,  which  should  account  for  the  want  of  succes*  to 
English  arms,  deliberately  set  himself  to  work  to  ftnd  out  the 
reason ;  succeeded  in  discovering  that  what  the  English  admirals 
had  considered  as  French  defeats,  were  actually  successes  of  the 
French  tactical  scheme  ;  succeeded  in  finding  out  what  that  scheiM 
was;  and  finally  sought  out,  and  succce<led  in  devising  plans  to 
break  it  up,  and  bring  about  the  destruction  of  the  enemy  ; .  .  .  and 
these  proved  not  only  plans,  but  plans  which  brought  overwhelm 
ing  success. 

(2)  That  lo  accomplish  this  he  used  little  blocks  representin 
ships  which  he  moved  al>out  on  a  table  representing  the  sea 
practically  the  naval  tactical  or  fleet  war  game  of  to-day  I 

Here  we  have  before  us  in  this  book  the  successful  solving  of 
an  important  problem  of  war.    The  value  to  us  is  not  so  nmcli  in 
the  solution  itself,  which  was  for  a  case  under  very  difforenl  c<m 
diticns  from  those  which  we  now  see ;  but  in  the  fact  that  we  hav 
before  us  a  successful  method  of  solution. 

The  method  stands,  both  method  and  appliance. 

(The  Department  .*ihould  reprint  this  book,  and  it  should 
carefully  studied  by  every  officer  as  a  text-book  on  the  method,  o 
solving  tactical  problems.) 


1" 

I 


7.  Object  of  the  N.\v.\l  War  Game. 

The  object  of  the  naval  war  game  is  to  afford  a  practice  field  £oi 

the  acquirement  of  skill  and  experience  in  the  conduct  or  dir«c- 
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non  of  war,  and  an  experimental  and  trial  ground  for  the  testing 
of  strategic  and  tactical  plans. 

The  game  offers  the  player  the  whole  world  as  a  theater,  and 
puts  no  limit  to  the  forces  either  in  numbers  or  kind?.  Any  type 
of  ship  may  be  had  for  the  asking,  the  only  requirement  being  to 
state  its  qualities  so  they  may  be  expressed  in  game  convention. 
The  ships,  too.  can  do  what  in  time  of  peace  is  ini[)raclicable  to  the 
real  ships — for  example,  they  can  ram  the  enemy  or  destroy  liini 
with  gunfire  :  they  can  run  all  sorts  of  risks,  nay,  can  be  destroyed 
to  prove  the  inefficacy  of  a  poor  plan,  and  in  a  twinkling  they  can 
be  restored  for  a  new  trial.  And  all  of  these  things  are  at  the  dis- 
posal of  any  group  of  officers  gratis. 

It  is  unnecessary  to  call  attention  to  the  fact  that  the  real  fleet 
is  not  at  the  free  disposal  even  of  its  own  admiral. 

While  we  can  give  an  entire  forcnijon,  if  necessary,  ro  work  out 
and  analyze  a  five  niiiiule  critical  nwvement.  we  can,  on  the 
other  hand,  dispose  of  a  day,  or  week,  or  a  montli  in  less  than  an 
hour. 

After  this  rehearsal  of  some  of  its  advantages,  it  must  be  ad- 
mitted that  it  has  facihties  greatly  in  excess  of  the  fleet. 

7.  "  \V.\R  o.\  THE  Map  *'  Compared  to  "  Sailing  on  the  Chart." 

Now  at  first  blush  it  may  be  a  little  startling  to  be  told  that  for 
the  conduct  of  a  naval  campaign  the  presence  of  the  fleet  is  not 
necessary.  .Strategy  has  been  called,  as  we  have  seen,  IVar  on 
the  Map.  A  little  consideration  will  show  that  ordinary  naviga- 
tion is  merely  sailing  on  the  chart,  A  walk  on  deck  gives  no 
idea  where  the  ship  is,  but  a  glance  at  the  chart  in  the  cabin  does. 
In  like  manner  it  is  on  the  chart  that  the  admiral  plans  and  con- 
ducts his  cruise. 

Even  on  the  tactical  Held  with  the  enemy  in  sight,  tlie  picture 
on  the  retina  is  a  distorted  represerUation,  which  in  the  mind  must 
be  reduced  to  a  proper  diagram.  The  adjoining  ship  seems  large ; 
those  further  away  diminish  in  proportion  to  distance  ;  speed  across 
the  line  of  vision  seems  very  great;  that  along  its  direction  com- 
paratively slow.  Even  the  actual  witnesses  to  a  battle  do  not  have 
a  clear  idea  of  what  has  taken  place  until  it  has  been  reduced  to 
a  diagram. 
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9.  Justification  of  Tactical  Game  Board's  Bird's  Eye  View. 

It  has  been  sometimes  objected  that  it  is  a  mistake  to  permit 
the  tactical  game  board  to  be  seen  as  though  from  an  aeroplane ; 
but  the  reason  why  we  recognize  a  friend  a  couple  of  miles  away 
is  because  we  know  him  so  well  that  the  slightest  indication  will 
suggest  all  the  rest.  Therefore  it  was  thought  best  to  train  first 
with  a  full  view,  and  later  to  apply  the  handicap  of  obstructed 
vision,  just  as  a  chess  player  would  practice  first  with  the  board 
in  sight  before  undertaking  to  play  blindfolded. 

ID.  Genkral  Divisions  of  the  Game. 

It  may  be  said  that  War  is,  in  the  theater  of  operations,  to  hunt 
the  enemy  and  fight  him ;  Strategy,  to  hunt  the  enemy  in  order  to 
fight  him ;  and  Tactics  does  the  fighting. 

Similarly,  that  Battle  is,  on  the  scene  of  conflict,  to  seek  positkn 
and  strike ;  Tactics  to  seek  position  in  order  to  strike ;  and  Gun- 
nery does  the  striking. 

There  thus  appear  to  be  two  natural  divisions  of  the  game ;  The 
.strategic  game  and  the  tactical  game.  As  information  and  security 
cut  a  large  figure  in  strategy,  they  form,  in  practice,  the  mo>t  im- 
portant part  of  the  strategic  game.  The  handling  of  scouts  and 
screens,  ever  ready  to  take  touch  with  the  enemy,  has  a  strong 
tactical  flavor,  though  the  object  is  chiefly  strategic.  Since  it  is 
on  the  quick  settlement  of  these  contacts  that  the  smooth  running 
of  the  game  largely  depends,  and  since  it  is  on  the  familiarity  with 
the  solutions  of  such  contacts,  and  a  confidence  in  what  an  admiral 
can  expect  from  his  subordinates  in  this  respect,  that  his  freedom 
of  planning  depends,  the  skilful  handling  of  scouts  and  screens 
may  well  be  made  the  subject  of  a  class  of  games  by  itself.  It 
is  a  sort  of  connecting  link  between  the  strategical  and  the  tactical. 

II.  Must  I-ear.v  to  Think  in  Game  GtNVKxrioN. 

Now,  we  must  not  overlook  the  fact  that  the  i^'ame  is  a  con- 
vention just  as  is  the  chart  or  printed  page,  or  indeed  language 
itself;  and  if  we  wish  to  use  either,  we  must  learn  to  think  in  it. 
The  war  game  is  a  cinemat(jgraphic  diagram  ;  and  it  is  as  important 
to  us  to  be  able  to  read  it,  as  to  read  a  chart  or  a  lx>»'k. 
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Before  leaving  this  matter  we  must  sound  a  warning: 
The  solutions  of  the  game  board,  being  mathematical,  are  neces- 
sarily correct,  **  errors  and  omissions  excepted,"  as  runs  the  com- 
mercial phrase ;  but  they  are  dependent  on  the  conditions.  The 
real  question  is:  are  the  conditions  correct?  Let  us  assume  for 
instance  a  game  ship  that  has  certain  stated  qualities  more  or  less 
like  say  the  Dclan*arc.  The  question,  then,  is  not:  *'  is  this  ship 
like  the  Del(sn*are,"  but  "  is  the  Dclauxirc  like  this  ship?"  And 
the  reason  is  because  we  know  positively  and  accurately  what  our 
assumed  ship  can  do,  but  no  one  can  state  accurately  what  the 
Delaware  can  do — indeed  no  actual  ship  remains  the  same  for  any 
length  of  time. 

12.  How  THE  War  Game  Leads  to  Seeking  Solutions  of 
War  Problems. 

Let  us  now  follow  through  the  various  steps  of  the  game  and 
see  how  it  leads  ns  irresistibly  to  seek  the  solution  of  those  prob- 
lems which  will  face  us  when  war  makes  its  appearance.  To  this 
end  let  us  start  with  a  game  of  the  first  magnitude  ;  and  let  us  sup- 
pose that  we  desire  to  study  a  certain  theater  of  war,  and  that  we 
have  selected  the  adversary  best  suited  to  our  purpose. 

The  available  players  are  divided  into  two  camps,  to  one  of 
which  is  assigned  the  bhie,  and  to  the  other  the  red — the  two 
colors  usually  used  in  the  game  to  denote  the  sides. 

A  certain  number,  however,  must  be  reserved  for  the  umpire 
staff — consisting  usually  of  the  umpire,  the  recorder,  an  assistant 
umpire  for  each  side,  and,  if  desired,  such  other  assistants  as  may 
prove  convenient. 

Since  a  war  game  is  a  numerical  problem,  and  the  solution  is  to 
be  a  numerical  solution,  it  follows  that  tlie  quantities  involved 
must  have  assig^icd  to  tliem  positive  numerical  values,  in  many 
cases  imknown  to  the  adversary.  These  values  must  consequently 
be  fixed  by  the  umpire^  and  are  formulated  in  what  is  termed  the 
situation,  which  situation  states  exactly  the  terms  and  conditions 
of  the  problem. 

This  statement  of  the  '*  situation  "  is  divided  into  two  parts, 
sometimes  called  respectively  the  General  Idea  and  the  Special 
Idea,  the  General  Idea  being  that  part  which  is  known  to  both 
sides,  and  the  Special  Idea,  that  which  is  known  only  to  each. 
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There  may  be  even  a  third  part,  known  only  to  the  umpire, 
for  example,  wlicn  a  given  program  of  weather  is  to  be  followed 
and  of  course  the  details  could  not  be  known  to    the   plav 
before  the  proper  time. 

Now,  the  very  formulation  of  the  problem  compels  a  prelimina 
study  of  the  question  on  the  part  of  those  who  devise  it. 

The  problem  being  delivered  to  the  players,  each  side  must  mak. 
a  careful  study  of  the  situation,  must  disentangle  from  the  detai 
of  the  statement  the  exact  task  that  has  been  assigned  to  it 
accomplish — the  exact  mission  laid  upon  its  shoulders,  ».  <•.,  ju 
what  it  has  to  do.     This  first  step  is  indispensable.     The  cun 
lemptuous  expression  of  "  that  man  doesn't  know  what  he  is  about 
exactly  fits  him  who  has  not  fulfilled  this  first  step — who  has 
disentangled  from  the  irrelevant  accompanying  matter,  his  c^ 
mission  reduced  to,  and  expressed  in,  its  simplest  terms. 

This  done,  the  problem  will  already  look  much  simpler. 

But  there  is  another  point  involved:  namely,  the  exact  denia 
lion  and  fixing  of  the  limits  of  what  we  may  call  the  area  of  dh 
cretxon,  the  area  within  which  we  ma\  use  our  jiulgnicnt.  aod 
oulside  of  which  we  may  not  go.  This  demarcation  is  of  very 
great  im|>ortancc ;  and  wc  have  seen  here  at  the  College  cases  in 
which,  from  this  first  step  having  been  neglected,  the  <leci&ioa 
seriously  arrived  at.  after  careful  consideration,  was  nothing  more 
than  a  conclusion  to  obey  the  order  received,  instead  of  a  decision 
as  10  how  besi  to  obey  it.  which  problem  had  been  entirely  over* 
IfKtked  and  untouched. 

Wc  then  proceed  to  the  second  step:  a  consi<leration  of  the 
difdcultics  wc  have  to  encounter  in  accomplishing  our  inissMm 
Now,  these  difficulties  may  be  regarded  under  two  hea*ls — ^thosc 
interposed  by  nature,  and  those  interposed  by  man,  and  they  call 
for  a  stuily,  under  the  first  head,  of  the  terrain  or  theater,  and  under 
the  second  head,  of  the  enemy  and  what  he  can,  and  proliablv  will 
do. 

I  venture  to  >ay  that  we  shall  have  no  trouble  in  agreeing  that 
after  this  step  has  been  accomplished,  the  problem  will  ai>j>eaf 
much  less  formidable  than  it  did  before,  and  the  reason  is  becaase 
it  is  the  unknown  that  friplUcns  people  to  death. 

Being  now  f>os9essed  of  a  good  idea  of  what  we  shall  have  to 
meet,  our  third  step  is:  to  marshal  our  forces  and  see  what  means 
we  have  to  overcome  tliese  difEcultics ;  to  marshal  the  various 
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lines  of  act  inn  opencti  to  our  choice,  to  compare  tliesc.  weighing 
the  advantages  and  disadvantages  of  each. 

When  this  has  been  carefully  acconiphshed,  we  shall  find  our- 
selves much  nearer  a  state  of  readiness  (o  take  the  fourth  stc|^ — 
the  selection  of  the  best  ime  of  these  courses  of  actit'ii.  or,  as  the 
technical  temi  is,  the  decision. 

This  process  which  is  thus  briefly  summarized  is  known  as  thr 
estimate  of  the  situation,  and  is  the  tirst  grand  step  in  the  game ; 
and  let  it  be  notetl  that  it  is  the  war  game  that  has  led  us  to  adopt 
this  systematic  method  rlcscrilicd.  It  was  the  game  that  sought  the 
method^  and  nut  tlie  metliud  that  suuyht  the  game. 

13.  ORnEus.    System  7*s.  No  System. 

Now  that  we  have  decided  what  we  will  do,  the  next  step  is  to 
issue  tlic  necessary  orders  tu  carry  out  our  decision.  The  prepar- 
ation of  these  orders  brings  us  face  to  face  with  the  fact  that  we 
have  had  no  system  of  war  firders  at  all. 

The  Gennans,  first  players  of  the  Kriegsspiel,  under  v.  Moltke, 
develttpcd  order  writing  to  a  high  degree,  tiuJcr  the  direct  stiinn- 
hts  of  the  war  game;  and  their  system  is  now  the  model  for  all  the 
world,  or  at  least  for  those  who  have  waked  up  to  the  importance 
of  such  a  system. 

Just  as  it  was  the  Kriegsspiel  that  led  Germany  to  this  work, 
so  has  it  been  the  war  game  that  has  aroused  us  to  it 

The  campai_}^n  order  (called  in  Germany  the  operations  order, 
and  in  our  army  the  field  order)  is  the  subject  of  a  special  lecture 
by  another  officer,*  so  it  is  only  necessary  here  to  touch  upon  it 
very  lightly ;  but  wc  may  state  that  the  exhaustive  study  given  to 
the  operations  order  has  shown  that,  reduced  to  its  simplest  terms, 
it  consists  of  in  its  body  a  skeleton  of  five  parts : 

The  first — the  necessary,  relevant  inforn^ation. 

The  secon<l- — an  outline  of  the  general  jilan  witli  regard  to  the 
force  as  a  whole. 

The  third — distribution  of  the  work  in  regard  to  the  working 
force. 

The  fourth— -flistribution  of  the  work  in  regard  to  supply,  etc. 

Tlie  fifth— tlie  place  where  the  directing  authority  can  \k 
reached. 


*  Sec  "  Applicalory  System  of  Solving   VVar   Problems"  on  p.  loit  of 
Proceedings  No.  143.  -     * 
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14.  Organization  vs.  Distribution  of  Forces. 

When  we  come  to  distribute  our  forces  to  carry  out  our  plan, 
we  find  that  there  are  two  distinct  bases  of  organization:  (ist) 
the  natural  tactical  organization  (technically  tenred  '' organisa~ 
tion  "),  that  which,  independent  of  plan,  groups  the  elements  into 
such  bodies  as  makes  them  easily  manageable  for  administration, 
handling  and  assignment,  as  for  example  the  ship,  the  division, 
the  squadron,  etc.;  and  (2nd)  the  organization  under  the  plan, 
organization  by  task  (technically  termed  "distribution  of  forces^ 
in  contradistinction  to  "organization."  as  limited  above),  as  for 
example  advance  scouts,  advance  screen,  Hank  screen,  main  body, 
rear  guard,  train  guard,  etc. 

The  word  forces  heads  the  margin  which  in  the  formal  com- 
bined order  is  an  abbreviation  standing  for  this  expression,  distri- 
bution of  forces;  and  the  contents  of  the  margin,  where  one  is 
used,  correspond  exactly  to  the  caste  in  the  program  handed 
to  us  in  the  theater,  which  gives  the  characters  in  the  piece  and 
the  names  of  the  actors  assigned  to  each. 

They  are,  then,  as  one  might  express  it  in  the  language  of  the 
stage,  the  characters  in  the  play,  the  roles  of  the  plan.  To  each  of 
these  "  roles  **  or  sub-tasks  is  assigned  a  suitable  portion  of  the 
force,  avoiding  for  reasons  of  administration  any  unnecessary 
splitting  up  of  the  tactical  and  administrative  groups,  indicating 
for  each  sub-task  the  officer  responsible  for  its  execution,  and  leav- 
ing him  as  free  as  possible  in  his  way  of  action,  lliis  preserves  the 
control  of  the  ensemble,  while  giving  the  freest  scope  to  the  senior 
on  the  spot.  Of  course,  to  such  sub-task  leader,  the  task  assigned 
to  him  becomes  within  his  "area  of  discretion,"  a  similar  problem, 
to  be  handled  similarly  to  that  already  described. 


I 


I 


15.  Fkeedom  of  Action  to  Subordinates. 

The  temptation  for  the  commander-in-chief,  when  he  has  noth-  ^ 
ing  to  do  in  his  own  sphere  of  action,  to  interfere  in  the  area  of  ^t 
discretion  of  his  subordinates,  is  very  great,  and  is  moreover  very 
dangerous,  because  it  tends  to  make  the  commander-in-chief 
believe  that  it  is  his  proper  business,  it  tends  to  dull  in  the  subor- 
dinate his  sense  of  responsibility,  and,  when  the  commander-in- 
chief  really  has  got  something  of  his  own  to  do,  it  seriously,  if 
not  fatally,  interferes  with  his  freedom  of  mind  properly  to  attend 
to  it.    The  only  cure  for  this  is  proper  war  g^me  training. 


I 
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[n  this  connection,  I  quote  from  a  lecture  delivered  October, 
1910,  at  the  Army  War  College  by  Captain  W.  L.  Rodgers,  U.  S. 
Navy,  not  only  for  the  very-  pertinent  ideas  expressed  on  the  sub- 
ject, but  also  for  the  testimony  it  brings  on  the  invaluable  influence 
of  the  war  game.    I  quote: 

Strategy  and  tactics  are  intimately  bound  up  with  organization  and 
administration.  Matters  of  organization  are  avowedly  subjects  of  study 
here  (A.  W.  C);  but  administration,  as  it  seems  to  me,  is  not  acknowl- 
edged, although  it  is  actually  a  subject  of  instruction  in  one  particular 
direction  where  constant  iteration  must  produce  an  effect  in  wider  fields. 

I  allude  to  the  map  problems  which  professedly  are  tactical  and  strategic 
studies,  but  beside  are  daily  made  to  teach  the  supreme  administrative 
lesson  of  "minding  one's  own  business." 

Let  us  take  the  case  of  a  regiment  to  assume  outpost  duties,  and  the 
problem  is  for  the  colonel  to  issue  the  order.  If  a  solution  undertakes  to 
go  beyond  the  battalion  commanders  and  give  directions  to  individual  com- 
panies, the  writer  is  sure  to  be  reminded  that  he  can  command  three 
battalions  efficiently,  but  that  twelve  companies  arc  too  much  for  anyone. 
Similarly,  if  in  a  divisional  movement,  the  divisional  order  lays  down  the 
movement  of  a  brigade  in  too  great  detail,  it  is  pointed  out  as  a  fault  liable 
to  entail  disaster  by  depriving  the  brigadier  of  the  discretion  he  ought  to 
exercise. 

Such  errors  as  these  just  mentioned  are  not  tactical  ones,  they  are 
administrative  faults  producing  tactical  results.  But  as  administrative  faults 
they  are  not  peculiar  to  the  military  profession,  but  arc  general  in  all 
classes  of  business. 

Again,  take  the  form  of  the  rtr/rf  order:  the  first  paragraph  is  devoted  to 
information,  the  second  outlines  the  general  plan,  the  third  and  fourth 
distrihute  the  work,  and  the  fifth  announces  the  place  where  the  com- 
mander may  be  reached.  Of  these  five  paragraphs  only  the  last  is  peculiar 
to  the  military  nature  of  the  order.  The  other  four  merely  conform  to 
common  sense  and  the  general  principles  of  administration,  and  might  be 
adopted  for  issuing  an  order  to  any  business  organization. 

Indeed,  even  the  fifth  paragraph  applies  to  ordinary  business,  as 
for  example,  where  the  director  is  called  away  from  town  or  his 
office,  and  desires  to  leave  some  particular  address  at  which,  in  case 
of  necessity,  he  can  be  reached  directly.  The  natural  place  for  this 
would  be  at  the  end  of  the  order. 

For  these  reasons  I  am  strongly  of  the  opinion  that  the  broad  general 
principles  of  administration  should  be  a  subject  of  study  here;  and  I  have 
been  much  impressed  with  the  great  desirability  of  taking  up  the  analysis 
and  study  of  military  administrative  orders  following  the  same  lines  as 
those  of  the  field  order. 


If  trae  of  the  army,  it  certainly  is  true  of  the  navy. 
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It  is  very  diRicuU  for  a  superior  to  deny  liimsclf  the  privilege,  which 
necessarily  has.  of  attending  to  as  many  details  as  interest  him:  but  grati 
cation  in  sucli  a  couri.e  is  ruinous  to  etficiency.    But  as  was  said  before, 
remedy  is  not  to  alter  organixiition  so  as  to  reduce  the  commander's  rifftu 
meddle;  the  best  course  is  tn  lake  away  his  desirf  to  meddle  by  Icarhia^ 
bini  to  know  better,  and  thai  is  what  the  map  problems  do   for   evi 
who  profits  by  them,  and  may  be  done  in  still  greater  degree  by  study 
llic  principles  of  administration  in  Kcnernl. 

And  later  on  in  the  lecture  he  writes,  speaking  of  General  Gi 

There  is  a  vast  store  of  administrative  wisdom  in  his  reply  to  Sherti 
when  the  tatter  tclcgr:iphcd  him   in  the   Appomattox  campaign    thai 
would  surrender  " //  things  U'lrt*  pressed,"  and   Gram  ansui-rvd   "  fu 
things." 

For  a  contrast,  it  is  interesting  to  compare  this  order  with  that  of  Johtist 
for   the  advance  on   Shiloh.     At   Sbiloh,   everybody.   incUidin^   the  ( 
mandcr-in-chief.  was  tactically  tied   up  by   administrative   meddling.    At 
ApfHjmattox,  Sheridan  was  i>crfectly  free  to  act  according  to  circumst; 
and  had  received  the  assurance  of  support  in  Grant's  two  words  of  rep^ 


16.  Plans  Hanueu  in  and  Gamf.  Hkgins. 

The  plan  of  cam(>aigTi  having  been  JetcmtinctI  upon  and  tl 
preliminary  orders  having  been  written  out,  the  cominandrr-ij 
chief  on  each  side  assigns  his  assistants,  so  that  for  each  in'l* 
pendent  acting'  body  there  shall  be  if  possible  a  player. 

The  sub-task  leaders  then  make  out  their  plans  an<l»   wi 
necessary,  their  orders. 

While  one  side  has  been  thus  employed,  the  other  side  has  nal 
l>ecn  idle,  and  at  last  both  have  handed  in  their  plans  and  on 
to  the  umpire,  and  the  second  grand  step  in  the  game  has 
taken, 

It  is  now  time  for  the  third  and  final  step — the  cuhntni 
toward  which  everything  has  been  working,  and  for  whicfi^ 
previous  steps  have  been  but  the  preparation — namely,  the  fc»l  of 
trial.    "  The  proof  of  the  pudding  is  in  the  eating." 

The  umpire  l>eing  thus  in  jwssession  of  both  jjlans,  looks 
over,  and  announces  the  length  of  the  first  move. 

liach  player  then  plots  his  projected  move  on  his  own  chai 
makes  a  tracing  on  what  is  called  a  transfer  sheet,  and  seiwls  ihi 
in  to  the  recorder,  who  transfers  ihent  all  to  the  iunpirc*s  chart. 

The  umpire  thus  has  l>efore  him  the  projected  mo\^  of 
sides.     If  no  contacts  develop,  nor  any  infontulion  that  woql 
cause  any  player  to  modify  his  move,  the  second  move  will  \ic 
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nonncerl.  and  the  first  move  thereby  stands  confirmed.  If,  on  the 
other  hand,  there  be  contact  or  infonnation.  it  is  transmitted  by 
or  through  the  umpire  at  the  proper  time  to  the  affected  party, 
and  he  is  permitted  to  modify  his  move  in  accordance  therewith, 
starling  from  tiie  game  time  at  which  the  word  reached  him. 

The  rules  for  vahies,  contacts,  etc.,  are  all  laid  down  in  the 
hook  of  rides,  and  it  is  unnecessary  here  to  go  into  those  details ; 
therefore,  we  will  pass  on  to  the  types  of  problems  that  will 
develop  as  the  game  proceeds. 

17.  The  Sub-Sitl".vtions  Which  Emerge. 

The  forces  are  begfinning  to  move,  and  are  liable  to  meet  the 
enemy ;  scouts  are  being  pushed  forward  to  discover  the  adver- 
sary's whereabouts ;  protecting  screens  must  be  thrown  out  to 
guard   the  advancing  battle  squadrons   from  surprise;  the  train 
and  c^invoys  must  be  protected ;  or,  on  the  other  hand,  those  of  the 
,      enemy  may  have  to  be  attacked.     We  could  proceed  down  in  this 
I      way  to  the  smallest  detail,  but  in  practice  the  smaller  details  are 
I       treated  in  small  games,  and  the  results  form  the  basis  for  con- 
i       ventional   rules  or  summary  decisions  of  the  umpire  when  they 
I      arise  as  incidents  of  the  higher  games. 

^^      18.  Permissible  DrscRETioN  Dependent  on  Ability  to 

^^^,  Pejifurm  Satisfactoiulv. 

r  It  is  the  ability  of  the  subordinate  satisfactorily  to  grapple  and 

solve  the  problems  that  may  be  assigned  him  as  sub-tasks  which 
pemiits  the  conmiander  to  treat  such  sub-tasks  as,  so  to  speak, 
ihe  ultimate  units  of  his  problem,  just  as  a  captain  may  direct  a 
boat  to  be  manned,  or  the  ^hip  to  be  ready  to  sail  at  a  given  hour, 
without  burdening  his  mind  further  with  the  details,  and  feel 
himself  free  to  deal  with  the  greater  question  which  induced  him 
to  cause  the  l>oat  to  be  called  away,  or  to  desire  to  sail  at  the 
hour  nattied. 

In  reganl  to  tliis  liberty  of  action,  let  us,  before  passing  on,  be 
quite  sure  that  we  understand  clearly  the  relation  that  binds  com- 
mander and  subordinate.  The  underlying  basis  is  loyally  to  the 
scheme;  and  this  of  course  demands  that  there  be  a  scheme  to  be 
loyal  to.  While  we  are  urging  the  commander  to  grant  all  possible 
liberty  to  his  subordinates  within  the  area  of  their  discretion 
(don't  forget  the  limitation),  there  is  a  very  sharp  distinction 
between  liberty  and  license:   liberty  is  not  the  right  to  do  as  you 
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please ;  it  is  the  right  to  do  right  as  you  please ;  license  is  the  ri 
to  do  ivrong  as  you  please.  Liberty,  we  thus  see,  has  a  vcrj 
decided  string  to  it.  The  radius  of  the  possible  area  of  liberty  \i 
directly  proportionate  to  the  subordinate's  ability  to  do  right,  an< 
the  freedom  which  will  he  granted  depends  directly  on  the  com- 
mander's confidence  that  the  subordinate,  left  to  himself,  will  deal 
correctly  with  the  situation. 

If  in  addition  there  be  a  common  "  doctrine  "  between  the  two^ 
mutual  confidence  will  result,  and  they  will  understand  each  other, 
as  the  French  would  say,  with  "  half  a  word." 

It  is  thus  directly  to  the  interest  both  of  the  commander 
and  subordinates  that  the  latter  be  trained  to  do  right  naturally. 
that  the  right  be  made  the  line  of  least  resistance ;  and  it  is  up  to 
the  commander  to  see  that  they  get  the  opportunity. 

A  newspaper  has  lately  printed  an  anecdote,  the  authcnticit>'  of^^f 
which  is  not  guaranteed  ;  but  "  se  non  i  veto  ^  ben  trovatoJ*  It  if 
to  the  effect  that :  ^^ 

While  a  certain  distinguished  officer  was  instructor  at  WcstH 
Point  he  gave  the  following  problem :  ■ 

The  flagstaff  at  your  station  has  fallen  down.  Your  command- 
ing officer  directs  you  to  get  it  up  again.  You  have  under  your 
command  a  sergeant  and  twelve  men  of  the  Engineer  Corps.  How 
would  you  go  about  it  ? 

Various  schemes  were  submitted.  All  wrong,  said  the  instruc- 
tor.   You  simply  order :  "  Sergeant,  put  up  that  flagstaff!  " 

The  key  to  the  solution  lies  in  the  words  '*  of  the  Engineer 
Corps,"  which  imply  in  the  sergeant  and  his  people  the  possession 
of  the  requisite  ability. 


I 


19.  Results  Evolved  from  the  Game. 
The  principle  of  the  concentration  of  the  fleet,  now  gem 
accepted  in  our  navy,  was  the  direct  result  of  a  strategic  game  here 
at  the  College  in  tlie  summer  of  1903.     Dissemination  had  been^f 
our  rule  for  years.  1.  c,  the  ships  were  divided  more  or  less  im- 
partially among  the  stations  "  to  show  the  flag  "  as  the  expression 
was ;  and  at  that  time  the  same  rule  was  general  with  other  nations. 
At  the  beginning  of  the  game  most  of  the  conference  had  never 
entertained  a  suspicion  that  the  custom  was  not  perfectly  correct 
but  at  the  end  there  was  but  one  voice,  and  that  strong  and  out- 
spoken for  concentration.    But  this  view,  which  required  but  the 


I 


Strategic  Nav.\l  War  Game  or  Chart  Maneuver.    1229 


I 


time  of  one  gan>e  thorougrhly  to  capture  the  entire  conference,  took 
many  a  weary  month  before  by  mere  argument  it  could  convince 
all  of  those  of  our  naval  authorities  who  had  not  had  the  privi- 
lege or  opportunity  of  "  seeing  with  their  eyes."  It  was  some 
time  after  tliis  that  England  adopted  the  same  principle.  A  game 
played  here  about  that  time  and  sometimes  referred  to  at  the 
College  as  that  of  ''  The  Double  vs.  the  Triple  i4lliance,"  (in. 
which  Russia  and  Japan  figured  among  the  contending  powers). 
caused  those  who  had  taken  part  in  it  to  have  but  little  doubt, 
at  the  outbreak  of  the  Russo-Japanese  War,  of  the  outcome  of 
that  conflict.  It  may  not  be  unreasonable  to  believe  that,  had 
the  Russian  Naval  General  Staff  played  the  Russo-Japanese  situ- 
ation out  on  chart  and  board,  and  had  their  oflRccrs  had  a  little 
game  experience  on  tlie  same  lines,  their  actual  plans  would  have 
been  very  materially  different 

When  the  news  came  of  the  battle  of  August  10,  and  every  one 
was  wondering  why  at  sunset,  seemingly  at  the  very  crisis  of  the 
engagement,  the  Japanese  battle  squadron  withdrew  and  appar- 
ently yielded  the  field,  and  all  sorts  of  reasons  were  being  advanced 
to  account  for  it,  we  here  at  the  College  recognized  at  once  an  old 
friend,  and  laughingly  exclaimed:  *'  Hello!  they  have  hit  upon 
our  retiring  search  curve!  " 

We  can  all  recall  that  at  sunset  of  the  first  day  of  Tsushima, 
Togo  repeated  the  same  maneuver,  that  is,  drew  oflf  the  battle 
squadron  and  headed  for  Matsushima,  leaving  the  field  to  the 
torpedo  boats.  And  no  one  can  say  that  on  that  occasion,  at 
least,  it  was  because  Togo  felt  himself  beaten.  No,  what  he  did 
was,  during  the  night  to  retire  in  tlie  direction  of  natural  escape 
of  the  enemy,  so  that  at  dawn  he  might  find  himself  still  ontside 
of  them.  Then,  extending  his  net,  he  could  turn,  and,  as  the  fisher- 
man's expression  is,  *'  scoup  them  in." 

Even  international  law  is  aflFected  and  developed  through  the 
influence  of  this  game.  During  one  of  the  summer  games  referred 
to,  played  a  year  or  two  prior  to  the  Russo-Japanese  war,  a  division 
was  driven  into  a  neutral  port,  and  the  superior  blockading  enemy 
finding  himself  balked  of  his  quarry  made  a  demand  on  the  neutral 
to  intern  tlie  blockaded  ships.  Up  to  that  time  internment,  as  ap- 
plied to  the  sea,  had  not  been  considered.  It  was  taken  up  the  next 
summer,  as  an  international  law  situation ;  and,  when  the  emer- 
gency arose  in  the  war  that  followed,  the  result  of  the  conference  s 
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discussion  was  practically  adopted  by  our  government  as  the 
of  its  action. 

I  think  I  have  shown,  as  much  as  can  be  sh(^wn  in  a  short  talk, 
the  wonderful  instrument  that  we  possess  in  this  game. 


20.  Secret  of  the  Game's  Power. 

Now  the  great  secret  of  its  power  lies  in  the  existence  of  the 
enemy,  a  live,  vigorous  enemy  in  tlje  next  room  wailing  feverishly 
to  take  advantage  of  any  of  our  mistakes,  ever  ready  to  puncture 
any  visionary  scheme,  to  haul  us  down  to  earth,  and,  above  all. 
ready  and  anxious  to  "  carry  the  war  into  Africa." 

We  know  llie  tremendous  interest  that  Greece  took  in  its  Olym- 
pic games,  of  the  tremendous  interest  taken  to-day  in  our  yacht 
and  boat  races,  rifle  and  tennis  matches,  ball  games,  billiard  and 
chess  tournaments,  not  only  by  ihost:  taking  part,  and  those  wit- 
nessing them,  but  by  the  public  all  over  the  country  If  we  wanltu 
excite  an  interest  in  war  on  the  chart,  we  must  give  cjpportunity 
to  have  it  played,  and  opportunity  for  at  least  a  reasonable 
number  of  people  to  become  sufficiently  expert  to  play  games 
wortliy  of  exciting  interest.  I'*ancy  what  it  would  he.  if  a  yearly 
war  game  could  be  made  to  excite  the  same  service  interest  as  the 
West  Point-Annapolis  football  match  ! 

There  were  those  who  in  the  beginning  railed  contemptuously 
at  the  "  ping-pong  "  nr  Morris  tnl)e  ;  but  should  any  of  these  liave 
been  met  at  the  last  battle  practices,  they  would  Indignantly  deny 
that  they  ever  did  such  a  thing ;  and  such  is  the  treachery  of  mein- 
orv  that  there  is  no  doubt  thev  would  believe  it ! 


n 


21.  Rei-ation  of  Strategy  and  Tactics. 

Now,  if  in  listening  to  what  has  preceded,  we  have  taken  notice 
of  the  direction  of  the  lines  of  development,  we  must  have  per 
ceived  that  the  "  decision  "  was  tlie  direct  consequence  of  the 
*'  mission,*'  that  execution  is  simply  the  act  to  carry  out  the  mis- 
sion ;  no  mission,  no  decision,  and  amsequcntly,  of  course,  no  action, 
no  fight.  Therefore,  a  fight  without  a  mission  is  action  without  pur- 
pose, muscle  without  brain.  And  this  suggests  what  t<j  some  may 
seem  a  somewhat  novel  view  of  the  ditTerence  between  strai<^'  and 
tactics — that  is,  the  "  inner  "  or  fundamental  distinction  :  Strategy^* 
war  from  the  point  of  view  of  the  one  who  has  an  object  to  attain^ 
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I.  e.,  the  planner;  and  tactics,  war  from  the  point  of  view  of  the 
executor ;  or  something  like  the  distinction  between  the  architect 
and  the  builder,  the  pla>  right  and  the  actor. 

While  the  distinction  between  strategy  and  tactics  is  clear,  yet 
when  it  comes  to  laying  down  the  Une  between  the  two,  we  find 
lliat  they  encroach  somewhat  upon  each  other's  domain,  eacli 
fending  to  overlap.  This  alone  is  sufficient  to  show  that  their 
movement  of  approach  is  from  opposite  sides.  Strategy  is  the 
tluuight  seeking  its  nieani  of  execution,  and  tactics  is  the  means 
to  carry  out  the  desires  of  the  thought. 

It  follows  from  what  has  been  said  that  tactics  is  the  servant 
of  strategA%  that  every  tactical  problem  should  have  a  strategic 
setting,  or  at  least  keep  in  view  the  ma.ster  idea  which  it  is  in- 
tended to  subserve.  That  is  the  reason  why  tactics  left  to  develop 
by  itself  is  like  servants  without  a  master.  They  are  practically 
on  a  vacation,  and  nothing  very  valuable  may  be  expected  from 
them  under  those  conditions. 

22.  Two  Ways  to  Approach  a  Subject. 

Yes,  there  are  two  ways  of  approaching  any  subject :  what 
may  be  called  ( i )   By  the  small  end  ;  and  (2)    By  the  big  end. 

(i)  The  small  end:  the  way  of  the  subordinate,  the  man  who 
obeys.  lie  learns  to  be  skilful  within  his  limited  discretion.  His 
necessity,  his  i?iipelling  as  well  as  i'timpclling  cause  is  the  order 
of  his  superior. 

No  order  ;  no  cause. 

(2)  The  big  en<l:  the  way  of  the  chief.  His  comi)elling  cause 
is  the  necessity  of  the  problem,  the  necessity  of  the  situation. 

No  situation ;  no  necessity. 

23.  Efit.ct  ok  Want  or  Compelling  Cause  Illustrated  in 
OUR  Navy  Department. 

This  finds  curiously  apt  illustration  in  the  history  of  our  Navy 
Departnienl : 

In  time  of  peace,  the  natural  thought  of  the  civilian  is  to  a  peace 
navy — there  being  no  war  to  conduct,  there  is  no  compelling 
necessity  for  a  war  conductor,  and,  in  the  absence  of  a  compelling 
necessity  the  Department  was  organised  without  that  element! 


1232    Strategic  n^m^a^jauz  or  Chart  Maneuver. 


There  being  no  provision  for  war  directing  co-ordination,  each 
burean  or  spedalist  branch  drifted  toward   independent   sover- 
eignty— Hke  the  states  under  the  old  Confederation  which  preceded^ 
the  Constitution.  H 

The  Civil  War  came,  and  departmental  chaos  gave  way  to  a 
scrub  strateg)'  board,  which  in  turn  gave  way  to  an  assistant  secre- 
taryship filled  by  an  ex-naval  oflicer — not,  however,  without 
wading  through  Pinaforean  experiences  before  reaching  some 
sort  of  possible  system.  It  was  this  very  thing  which  during  the 
Civil  War  awakened  the  founder  of  this  institution,  Rear-Admiral 
Luce,  to  the  necessity  of  a  War  College.  H 

Well,   the    war  over,   came  the   time   of  cutting  to   a   peace  ™ 
basis ;  and  what  more  obvious  for  the  first  cut  than  the  war  direct- 
ing secretaryship,  now  no  longer  "  necessary!  " 

Next  came  a  couple  or  so  of  still-born  wars  with  the  inevitable 
hurried,  temporary  expedients;  and  finally  in  1898,  the  war  with 
Spain.    This  time  it  is  a  strategy  board. 

After  the  war  was  declared,  this  board  was  hurriedly,  as  usual, 
organized  and  assembled  in  the  same  makeshift  way.    And  here,^_ 
too,  following  the  same  seemingly  inexorable  law :   the  war  overp^f 
and  our  experience  having  shown  the  board  to  be  very  valuable, 
indeed  in  war  indispensable,  it  was,  as  usual,  promptly  passed  into 
tlie  scrap  hea^). 
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24.  The  Solution. 

What  then  is  the  trouble?    //  is  in  the  want  of  a  compel 
necessity. 

How  then  shall  we  supply  this  compelling  necessity?  As,  in 
our  history,  war  seems  to  have  been  the  only  thing  that  has  had 
the  requisite  power  to  compel,  and  as  we  cannot  have  aetual  war 
in  time  of  peace,  why  not  have  recourse  to  artificial  war?  It 
possesses  the  advantages  without  the  disadvantages,  has  proved^ 
itself  fully  adequate  to  the  purpose  in  the  case  of  Germany  and  ^ 
Japan  ;  and  here  in  our  own  case,  notwithstanding  the  very  limited 
opportunities  we  have  had  for  its  exercise,  it  has  already  exerted 
such  an  influence  for  good  as  to  justify  us  in  expecting  much 
greater  things  when  properly  utilized. 
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25.  Conclusion. 

And  now,  gentlemen,  in  conclusion : 

Success  in  any  art  may  be  regarded  as  the  product  of  three 

factors : 

a — the  right  things, 
b — rightly  applied, 
c — in  time. 

If  either  of  these  factors  is  zero,  the  result  will  be  zero.  The 
right  thing  rightly  applied  too  late,  the  right  thing  misapplied,  and 
the  wrong  thing,  whether  applied  or  not — neither  of  these  combi- 
nations promises  success. 

When  from  a  study  of  the  experience  of  past  wars,  and  of  that 
of  artiHcial  wars  checked  up  by  suitable  trials  in  the  fleet,  we  shall 
have  discovered  what  is  the  "  right  thing  " ;  when,  by  the  prac- 
tice of  artificial  war,  we  shall  have  so  familiarized  ourselves  with 
the  various  theaters  of  war,  the  situations  and  their  appropriate 
solutions,  that  we  can  see  "  the  right  thing/'  "  rightly  ap- 
plied " ;  and  finally  when,  by  persistent  practice  of  artificial  war, 
we  shall  have  so  trained  our  appropriate  mental  muscles  (the 
mental  processes),  that  the  proper  line  of  reasoning  has  become 
the  fine  of  least  resistance,  so  that  we  shall  think  right  even  if  we 
have  no  time  to  think  at  all — instinctively,  actually  quicker  than 
thought — thus  enabling  us  to  do  the  "right  thing/'  "rightly 
applied,"  "  IN  TIME,"  then,  and  then  only,  shall  we  fully  realize  the 
true  meaning  of  the  saying  that  "  the  best  school  of  war  is  war  I  " 

Steam  applied  does  work ;  steam  unapplied  is  but  hot  air.  In 
the  words  of  Captain  Jack  Bunsby :  "  The  bearings  of  this  obser- 
wation  lays  in  the  application  on  it," 
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THE  NAVAL  WAR  COLLEGE  COURSE.' 
By  Captain  W.  L.  Rodgers,  U.  S.  Navy. 


On  September  jolh  tlic  War  College  completed  its  twenty- 
seventh  summer  course  and  at  the  same  time  its  first  long-  course  of 
sixteen  months. 

The  attendance  during  the  summer  was  larger  than  in  previous 
years  and  the  results  were  proportionately  hctter,  as  the  larger  the 
attendance  the  better  the  work  done.  As  the  object  of  the  courses 
is  preparation  for  war,  it  is  second  in  importance  to  no  other  duty, 
and  the  attendance  cannot  be  too  large.  Those  who  have  taken 
the  courses  realize  their  highly  practical  nature,  and  the  advantages 
derived  from  them.  As  many  officers  as  practicable  should  take 
the  courses,  and  selection  for  tliem  should  lie  regarded  as  a  com- 
pliment, as  is  the  case  in  the  army  with  the  Army  War  College. 

The  long  course  began  on  June  i,  191 1,  and  has  thus  lasted 
sixteen  months.  It  was  identical  with  the  short  or  summer  course 
of  191 1  for  the  first  four  months ;  and  a  continuation  of  that  sum- 
mer course  for  another  eight  months  until  June  1,  1912,  when  the 
summer  course  began  for  a  new  class,  and  the  long  course  officers 
took  up,  for  their  second  summer,  an  advanced  line  of  work  dis- 
tinct from  that  of  the  new  corners. 

The  work  of  the  War  College  is  professional  training,  but  it  is 
of  a  kind  entirely  different  from  that  given  at  the  Naval  Academy 
and  its  allied  post-graduate  courses. 

Commanding  officers,  of  whatever  grade,  have  duties  of  two 
kinds.  The  first  includes  all  the  administrative  duties  relating 
to  the  care  and  maintenance  of  the  command  whose  object  is  to 
develop  efficiency  and  preserve  safety. 

'A  report  made  to  the  Secretary  of  the  Navj-  under  date  of  October  18, 
1912. 
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Studies  relating  to  these  administrative  duties  are  pursued  at  tnc 
Naval  Academy,  and  include  the  technical  courses  relating  to  ships 
and  material  and  the  management  of  the  same,  and  also  drills, 
etc.,  belonging  to  the  management  of  the  personnel. 

The  second  kind  of  duty  falling  to  commanding  officers  is 
that  concerned  with  leadership.  To  this  belong  all  those  dealing 
with  the  military  employment  and  utilization  of  the  force  which 
the  commander  has  under  his  control.  The  studies  referring  to 
this  kind  of  duties  are  pursued  at  the  War  College,  and.  unlike 
those  of  the  first  kind,  their  ultimate  object  is  to  promote  the 
military  efficiency  of  the  individual  rather  than  that  of  his  com- 
mand. 

The  subjects  of  study  at  the  War  College  are  national  and 
military  policies,  strategy,  tactics,  and  logistics.'  But  as  the 
success  of  strategic  and  tactical  movements  rests  on  a  foundation 
of  sound  organization  and  administration,  it  is  necessary  to  include 
these  latter  subjects  also  in  the  courses. 

Further,  the  War  College  course  includes  international  law.  This 
subject,  as  far  as  it  relates  to  naval  affairs,  belongs  naturally  to 
the  kind  of  studies  here  pursued  as  it  is  intimately  connected  with 
strategy  and  tactics.  These  latter  arts  are  concerned  with  the 
commander's  use  of  the  forces  at  his  disposal,  while  international 
law  deals  with  the  limitations  placed  on  the  commander's  freedom 
of  action  in  carrying  out  his  strategic  and  tactical  plans.  Thus 
the  whole  group  of  subjects  studied  here  are  closely  knit  as  bearing 
on  the  practice  of  war. 

The  international  law  situations  brought  before  the  conference 
here  always  deal  with  subjects  of  present  Interest  upon  which  the 
law  and  practice  have  not  yet  fully  developed  a  general  rule  of 
action. 

The  solutions  are  published  each  year  by  the  Navy  Department. 
They  are  distributed  not  only  to  the  navy,  but  they  are  called  for 
by  public  libraries  and  students  of  international  law,  and  have  a 
high  reputation  abroad.  They  have  had  a  marked  effect  in  modi- 
fying recent  development  of  international  law. 

In  conducting  the  course  at  the  College  the  object  has  been  two- 
fold ;  1st  to  study  naval  and  military  history  and  to  place  the  prin- 
ciples of  warfare  on  a  sound  basis,  and  2nd,  to  acquaint  the  service 

'  A  paper  on  this  subject  by  the  War  College  Staff  will  shortl>  appear  in 

the   PROCEEDIN'GS. 
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with  these  principles,  and  with  their  practical  application  to  war, 
so  that  when  war  conies  it  will  find  prevailing  among  all  the 
individual  officers  a  common  scliool  of  thought,  and  a  common 
doctrine  of  practicing  war  which  will  ensure  harmonious  action 
and  co-operation  in  all  parts  of  a  command. 

This  plan  is  carried  out  by  wliat  is  known  as  the  applicatory 
system,  which  is  an  employment  of  the  principles  of  sub-caliber 
target  practice  in  strategic  and  tactical  situations.  A  series  of 
situations  are  issued  for  study  and  solution  by  the  individual 
members  of  the  class. 

So  far  as  concerns  the  mental  processes  that  are  acquired  in 
dealing  with  each  situation,  the  conditions  are  those  of  war  itself, 
and  by  handling  many  such  situations  the  student  becomes  expert 
in  dealing  with  them,  so  that  the  real  war  confronts  him,  only  the 
physical  shock  of  battle  is  imfamiliar  to  him. 

These  situations,  in  the  way  they  are  dealt  with,  form  subjects 
for  three  diflFerent  exercises,  namely:  > 

I.   Formulation  of  orders. 

fTactical  ^ 
"^■Istrategic/P^^^*^*"*-' 

{Tactical   ] 
Strategic/*^^^''*"^^"^"^^^^-' 

The  Formulation  of  Orders  is  an  exercise  in  administration, 
and  deals  with  the  proper  organization  of  the  command  for  the 
special  task  in  hand,  with  the  proper  distribution  of  tasks  to  the 
subordinate  leaders,  willi  the  supervision  and  proper  degree  of 
control  to  be  exercised,  and  with  the  freedom  to  be  permitted  to 
subordinates. 

The  Problem  deals  with  the  initial  phase  of  a  situation,  and  is 
made  a  means  of  inculcating  logical  methods  of  considering 
tactical  situations,  and  of  making  sure  that  important  features 
are  not  overlooked.  It  is  also  a  means  of  exercising  and  encour- 
aging boldness  and  promptitude  of  decision  in  emergencies. 

In  the  Chart  Maneuvers^  the  two  sides  are  pitted  against  each 
other  and  a  situation,  instead  of  remaining  an  isolated  phase  as 
in  the  problem,  is  developed  into  a  scries  of  successive  and  related 
phases  reproducing  a  campaign  or  a  battle  in  miniature.    In  ad- 

*See  Proceedings,  No.  143.  Sept  1912,  p.  101 1. 
•  See  PROCEEraNcs,  No.  144,  Dec.  1912,  p.  xai.t. 
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dition,  the  individiia]  members  of  the  class  are  assigned  the 
of  writing-  one  or  more  iheses  on  various  tactical  and  strategic 
subjects,  which  are  read  to  the  assembled  conference  and  dis- 
cussed to  the  advantage  of  all  present.  Officers  of  the  navy  and 
civilians  of  distinction  are  also  invited  to  read  papers  on  subjects 
related  to  the  War  College  work.  f 

The  result  of  such  work  is  no  longer  doubtful.  Tt  is  i>ossibIe 
to  note  during  the  course  that  those  taking  it  grow  in  readiness 
to  accept  responsibility,  and  in  capacity  to  exercise  high  command; 
and  in  this  our  experience  is  the  same  as  that  of  other  nations. 
No  officer  expecting  important  command  can  afford  to  forego 
the  course  at  the  War  College.  Experience  in  command  duringH 
peace  offers  no  analogy  to  it,  and  all  officers  should  he  ordered  to 
the  College  as  opportunity  offers. 

I  desire  to  point  out,  however,  that  the  most  desirable  time  for 
any  individual  to  come  here  is  when  he  is  considerably  younger 
than  has  hitherto  been  the  general  practice  of  the  Department, 

I  think  that  between  30  and  35  years  is  the  age  at  which  it  is 
nK)st  profitable  to  the  individual  and  to  the  service  for  officers 
first  to  attend  the  War  College. 

Before  thirty  years,  one  lacks  sufficient  foundation  of  exper- 
ience, while  the  longer  one  puts  off  attendance  after  passing 
thirty-five,  the  more  difficult  it  is  to  grasp  and  accept  the  new 
line  of  thought  and  the  professional  training  which  is  presented.     ] 

Moreover,  a  course  at  the  College  at  a  comparatively  early 
age  exercises  a  better  and  more  continuous  influence  upon  the 
service  because  the  earlier  one  comes,  the  longer  before  his  retire- 
ment he  is  practicing,  and  therefore  teaching,  what  he  has  learned. 

At  present  the  AV'ar  College  can  accommodate  about  45  officers 
in  addition  to  the  staff  of  the  College. 

I  recommend  that  the  annual  detail  for  the  College  be  estab^ 
lished  at  15  for  the  short  course,  beginning  June  i  and  lasting^  t 
September  30,  and  15  more  for  the  long  course  beginning  at  th 
same  time  and  lasting  till  September  30  of  the  subsequent  year 
This  arrangement  will  fill  the  College  each  summer,  as  the  remain- 
ing '5  will  consist  of  those  of  the  previous  summer  who  arc 
finishing  their  long  course.     Of  the  annual  number  detailed,   I 
recommend  that  one-half  be  lieutenant-commanders  and  lieuten- 
ants within  two  years  of  promotion. 

The  work  of  the  staff  is  arduoTis,  as  the  work  of  the  class 
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be  closely  supervised  and.  besides,  the  staff  must  do  original  work 
in  the  preparation  of  situations,  etc.,  investigation  of  principles, 
etc.,  which  is  independent  of  the  size  of  the  class.  For  this  reason 
it  is  desirable  to  have  the  staff  larger  than  at  present;  and,  includ- 
ing the  president,  it  should  be  increased  to  ten  members.  This 
would  give  an  organization  as  follows : 

1.  President. 

2.  Secretary  and  keeper  of  confidential  archives  and  general 

administration. 

3.  International  law  to  work  with  professor  of  international 

law. 

4.  Military  subjV'cts-^Marine  officer. 

5.  Army  War  College  detail  to  keep  in  toucii  with  the  army 

and  army  methods. 

6.  Historical  studies  in  tactics  and  strateg>-  for  application  in 
the  chart  maneuvers. 


7. 
8. 

9- 

10. 


Instruction  in  strategic  problems  and  maneuvers. 
"Instruction  in  tactics,  problems  and  maneuvers. 


As  officers  versed  in  these  branches  are  not  numerous  in  the 
navy,  the  chief  source  of  supply  is  to  obtain  them  from  the 
class  at  the  College  by  retaining  those  who  show  aptitude  in  this 
line  after  completing  sixteen  months  of  study,  so  that  they  break 
joints  with  their  predecessors  ant!  ensure  a  continuity  in  the 
development  of  the  course.  It  is  desirable  for  this  reason  that 
the  tour  of  duty  of  members  of  the  staff  should  not  be  cut  short, 
and  I  recommend  that  the  detail  of  members  of  the  staff  be  made 
for  three  years  including  the  sixteen  months  of  preparation  in 
the  long  course. 

The  above  recommendations  concerning  the  augmentation  of 
both  the  staff  and  the  attendance  at  the  Naval  War  College  are 
based  upon  the  undisputed  fact  that  heretofore  there  has  not  been 
given  to  the  instruction  of  officers  in  the  art  of  war  the  attention 
that  its  importance  clearly  demands.  The  result  is  that  an  insig- 
nificant proportion  of  officers  have  taken  advantage  of  the  oppor- 
tunity to  obtain  this  instruction  which  the  War  College  offers, 
and  as  a  consequence  there  is  no  unity  of  opinion  as  to  how  war 
should  be  conducted,  cither  strategically  or  tactically. 
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The  Assistant  Secretary  of  the  Navy  stated  at  the  opening  of 
the  Summer  Conference  of  this  year :  ^M 

I  icar  that  at  times  the  importance  of  the  study  of  the  art  of  war  is  loot 
sight  of. 

It  is  most  desirable  that  the  work  of  the  War  College  be  emphasized.    ^| 

Only  by  a  careful  preparation  on  these  lines  (study  of  past  wars,  the™ 
experience  of  others,  consideration  of  all  possible  contingencies,  etc)  can 
an  oflFicer  adequately  supplement  the  technical  and  administrative  training 
he  obtains  elsewhere.  No  line  officer  is  fully  qualified  for  command  unless 
and  until  he  has  made  such  a  study,  and  this  War  College  was  established 
and  is  maintained  to  afford  suitable  opportimity  for  such  study. 

Next  to  actual  war,  a  well-planned  War  College  course  affords  the  best 
opportunity  for  such  development  thus  far  devised.  ^^ 

It  is  in  view  of  these  admitted  facts,  and  of  the  manifest  in)*^| 
perative  necessity  of  establishing  with  the  least  practical  delay 
a  doctrine  of  war  generally  understood  and  accepted  by  the  ofiicers  k 
of  the  service,  and  of  the  fact  that  this  can  be  accomplished  only  ^| 
through  tlie  work  of  the  War  College  in  training  officers,  thai  1 
urge  that  the  output  of  the  College  in  trained  officers  should, 
at  least  in  the  immediate  future,  be  as  great  as  practicable. 

Moreover,  since,  in  tlie  meantime,  the  instruction  of  the  offic 
of  the  fleet  in  knowledge  of  the  art  of  war  must  necessarily  depend 
upon  the  knowledge  of  war  possessed  by  its  commanding  officers, 
it  would  seem  apparent  that,  in  so  far  as  practicable,  all  oflficers 
should,  before  being  ordered  to  important  commands,  be  required 
to  take  at  least  the  short  course  at  the  College — this  practice  to  be 
continued  until  the  younger  students  (from  30  to  35  years)  recom- 
mended above,  reach  the  command  grades. 

In  conclusion  it  is  well  to  say  that  tliese  recommendations  are 
in  accord  with  the  policy  advanced  by  my  predecessor  at  the  War 
College  in  his  letter  to  the  General  Board  of  October  19.  191 1 
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MENTAL  AND  MORAL  TRAINING  FOR  WAR .♦ 
By  Surgeon  J.  F.  Leys,  U.  S.  Navy. 


In  a  lecturef  delivered  before  the  War  College  Conference  by 
Professor  Hugo  Munsterberg  in  June,  1912,  the  psychological 
conditions  existing  in  war  were  described. 

In  the  preparation  of  this  paper  an  attempt  isl  made  to  arrive, 
if  possible,  at  some  concnlsions  which  may  be  of  a  practical  char- 
acter. Interesting  as  the  subject  of  mass  psychology*  is,  it  can 
have  no  value  in  tliis  course  if  its  interest  is  purely  academic. 
The  question  for  us  is:  In  the  preparation  for  war  can  anything 
be  done  in  tlie  way  of  mental  and  moral  training  which  will,  under 
the  psychological  conditions  of  war,  contribute  to  our  success  in 
arms?    Apparently  some  preparation  of  this  sort  is  possible. 

The  preparation  of  the  individual  for  war  begins  long  be- 
fore his  enlistment  in  the  armed  forces  of  the  countrj',  or  his 
attainment  of  adult  age,  Lieut. -Colonel  Montaigne,  of  the  French 
General  Staff,  says:  "  The  preparation  of  a  race  for  war  is  made 
by  its  mothers  and  its  schoolmasters."  And  in  another  connec- 
tion he  states  that  war  in  its  essence  is  not  an  art  or  a  science, 
but  a  morality  (moralile)  ;  that  is,  a  moral  system  or  idea.  This 
is  true  or  it  is  not  true.  War  is  right  or  it  is  wrong.  It  is 
necessary  or  it  is  unnecessary.  Under  our  free  institutions  every 
individual,  educated  or  uneducated,  will  not  only  have  his  opinion 
but  will  freely  express  it.  But  that  war  is  necessary  and  right 
is  the  opinion  based  upon  history.  The  contrary  opinion  is  at 
variance  with  the  dominant  fact  in  all  history,  that  the  racial 
progress  and  national  development  of  mankind  have  been  accom- 

*  Lecture  delivered  at  the  Summer  Conference.  U.  S.  Naval  War  College, 
Newport.  R.  I.,  September  18,  1912. 
t  In  Archives,  Naval  War  College. 
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plished  with  the  waging  of  war.  and  by  it.  A  theory  diat  Ihc 
same  progress  might  have  been  accomplished  without  war  is  un 
tenable  because  it  is  nothing  but  a  theory,  based  on  no  fact.  With 
this  moral  philosophy  of  war  the  biological  law  of  evolution  is 
entirely  in  accord.  "  It  is  the  destiny  of  the  weaker  to  serve  as 
food  for  the  stronger,  the  purpose  which  the  weaker  exists  to 
fulfill.  The  stronger  develops  its  strength  in  conquering  the 
weaker  and  this  is  its  destiny.  Might  is  right"  (Montaigne). 
This  is  not  a  mere  pohtical  theory.    It  is  a  biological  fact. 

It  behooves  us  then,  in  our  national  preparation  for  war,  to  look 
to  our  schools.  Are  our  children  receiving  in  the  majority  of  our 
schools,  public  and  private,  the  sound  teaching  supported  by 
history  and  biology  that  war  is  inevitable,  necessar}',  right,  a  moral 
idea?    Field  Marshal  Count  Moltke  says: 

Selfish  and  worldly  activity,  looking  only  toward  the  graliftcation  oi  all 
desires  of  the  individual,  undermines  the  foundations  of  higher  mora! 
philosophy  and  the  belief  in  ideals.  Fools  arrive  at  the  vain  conclusion 
that  the  life  object  of  the  individual  is  acquisition  and  enjoyment;  that 
the  purpose  of  the  state  is  simply  to  facilitate  the  business  affairs  of  tt« 
citizens ;  that  man  is  appointed  by  an  all-wise  Providence  to  buy  cheaply 
and  sell  at  a  profit ;  they  conclude  that  war,  which  interferes  with  these 
actiYities,  is  the  greatest  evil. 

It  is  to  be  feared  that  too  many  of  our  children  are  receiving 
either  such  false  teaching  nr  no  teaching  at  all.  Too  many  of  our 
boys  attend  schools  where  virile  influences  are  lacking.  Co-edu- 
cation of  the  sexes  is  carried  too  far  up  in  age.  Boys  should  not 
be  taught  to  so  large  an  extent  by  spinsters.  Boys  should  go  to 
school  to  men  and  girls  to  women.  The  revival  of  the  school- 
master as  an  honorable,  honored,  and  well-paid  position  for  the 
highly  and  soundly  educated  man  is  a  national  need,  of  direct  im- 
portance to  the  future  security  and  defence  of  the  nation,  fl 

The  pulpit  and  the  newspaper  arc  the  schoolmasters  of  the  great  ™ 
mass  of  our  adult  citizenship.     It  cannot  be  said  that  cither  of 
these  influences  tends,  upon  the  whole,  to  inculcate  a  sound  moral- 
ity with  regard  to  war. 

Under  the  freedom  of  this  government,  any  private  individual, 
or  association,  society,  or  sect  has  the  right,  at  its  own  expense, 
to  maintain  schools  in  which  its  own  sons  may  be  brought  into 
a  feministic  atmosphere  and  taught  an  individualistic  philosophy, 
and  to  employ  teachers  as  incompetent  as  it  pleases.  But  it  is 
still  true  that  the  very  large  majorit}-  of  the  present  active  gencr- 


MlNTAL   and    MoHAL  TlLMNlNG   FOR   WaR, 


243 


ation  of  our  tax  paying  and  voting  citizens  are  as  level  headed 
and  right  thinking  as  the  citizenship  of  any  other  country.  The 
whole  public  which  supports  the  public  schools  has  a  right  to 
demand,  and  if  its  active  interest  in  this  particular  matter  could 
be  aroused  I  believe  that  it  would  demand,  that  public  funds 
should  not  be  expended  in  public  schools  for  the  employment  of 
persons  who,  through  insufficient  education,  or  personal  bias,  are 
incapable  of  giving  instruction  which  squares  with  the  teachings 
of  history  and  the  facts  of  daily  life.  Sound  teaching  in  the  indi- 
vidual's relation  to  the  state  and  in  his  duty  to  support  and  defend 
it  should  be  required,  the  unsound  teachings  of  mere  individualism 
should  be  prohibited ;  and  the  teacher  unable  or  unwilling  to  teach 
in  a  state  school  in  accordance  with  principles  approved  by 
the  state  should  be  considered  incompetent  and  disqualified. 

The  Navy  League  might  properly  concern  itself  with  this  aspect 
of  public  education,  and  it  might  well  bring  such  wholesome 
induence  to  bear  as  it  can  upon  other  departments  of  the  Federal 
Government  in  this  connection.  Its  attention  is  invited  to  a  recent 
publication  l)y  the  Bureau  of  Education,  at  Washington,  in  its 
Bulletin  No.  8  of  1912. 

No  one  will  gainsay  now  that  mental  equipment  and  training 
for  the  operations  of  war  is  at  least  quite  as  iniportaitt  as  material 
preparation.  That  is  the  very  meaning  of  the  existence  of  this 
War  College. 

Napoleon  stated  that  "  in  war  the  moral  is  to  the  physical  as 
3  to  I."  A  similar  opinion  seems  to  have  been  held  by  the  highest 
authorities  on  the  subject  of  war  in  all  times  and  countries.  Any- 
one who  would  venture  to  hold  a  different  opinion  should  be  able 
to  give  reasons. 

Colonel  Montaigne  says  :  '*  Force  is  not  the  number  of  the  per- 
sonnel, nor  the  sum  of  the  material,  it  is  *  la  vertu,'  "  Virtue  is 
here  used  not  in  a  narrow  sense  but  in  the  broad  sense  of  the 
Latin  virtus,  manly  excellence.  So,  too.  the  word  morale,  I^lin 
mores,  meaning  both  manners  and  nx>rals,  is  used  in  the  broad 
sense  of  the  Wykhamites  whose  motto  is  "  Manners  makyth 
Man." 

Clausewitz  says:  *'To  what  would  a  theory  of  war  degenerate 
which  left  the  moral  qualities  out  of  consideration? — to  a  mere 
military  arithmetic  or  a  military  geometry — that  is  to  say,  to  a 
nonsense."    Guibert  says:  "  Every  battle  is  a  moral  battle.*' 
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The  subject  of  mental  and  moral  trainlng^  for  war  seems  to  fall 

naturally  into  the  following  divisions: 

( 1 )  The  training  of  the  individtial,  whether  officer  or  man, 
largely  a  self-training.  h 

(2)  The  training  of  the  officer  as  such,  ^ 

(3)  Training  and  control  by  officers  of  the  body  of  men  under 
their  command. 

(i)  Colonel  Montaigne  says:  "The  preparation  of  tlie  soldier 
for  war  is  to  make  him  hardened  against  fatigue,  insensible 
suffering,  ready  for  death.    He  should  enter  battle  Vi'tth  no  mcrcT^ 
for  himself  and  none  for  his  enemy.    To  eliminate  fear  he  nrnslj 
train  himself  to  despise  his  own  destruction  and  to  be  ready 
sacrifice  himself." 

This  author  (Montaigne)   devotes  the  first  loi  royal  octavn 
pages  of  his  book  to  the  subject  of  fear  and  a  considerable  nu»^)er 
more  to  means  of  overcoming  it.    He  says  that  a  leader  may  ireB 
be  more  concerned  with  the  dread  of  fear  than  with  the  dread  of 
danger.    His  conclusion  is  that  the  cure  for  fear  and  its  effects^ 
upon  the  rank  and  file  is  in  the  awe  of  authority.    The  remedy 
for  "  la  pcur  "  in  trooi)s  is  **  la  crainte,"  impressed  by  the  severest' 
discipline.    Whatever  the  applicability  of  this  idea  in  other  races 
and  under  other  governments,   it   is   not   applied,  not  practice*!, 
probably  not  available  as  a  means  of  controlling  or  eliminating; 
fear  in  American  troops  or  naval  forces.    And  it  does  not  seem 
Tiir  Ijie  logical  answer  to  the  problem  of  eliminating  fear,  and  morc| 
definitely  the  fear  of  death.     It  is  a  purely  artificial  method  to  em-' 
ploy,  and  it  appears  likely  in  most  cases  to  fail. 

\ine-tenths  of  all  fear  is  the  dread  of  the  unknown.  Ninc- 
tenths  of  all  fear  is  eliminated  when  tlie  unknown  becomes  kno^n. 
Suddenly  placed  in  an  unaccustomed  environment  with  unknown 
forces  in  play  around  him,  the  possible  effects  of  which  at  any 
moment  may  be  injurious  or  painful,  the  individual  is  fMissessed  byj 
fear.  Persons  of  nervous  temperament  are  more  accessible  to  thi 
influence  of  the  unknown  or  unaccustomed  than  those  of  phleg- 
matic temperament,  but  none  are  quite  free  from  this  fear  of  the 
unknown.  The  liability  to  fear  of  the  unknown  and  the  reflex 
effects  of  fear  arc  physical  conditions,  largely  beyond  direct  con- 
trol by  the  higher  consciousness.  Illustrations  could  be  rould* 
plied  indefinitely  :  The  fear  of  the  dark  and  unfamiliar  road,  which 
disappears  as  it  becomes  an  acaistomed  walk,  the  fainting  of  the 
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strong  mail  at  the  sight  of  his  own  blood  shed  in  the  smallest 
quantity  and  even  painlessly  by  the  surgeon's  lancet,  though  the 
same  man  will  undergo  the  most  painful  ministrations  of  the 
dentist  with  the  nature  and  extent  of  whose  work  he  is  more 
familiar,  the  ducking  of  a  soldier  or  sailor  as  a  shell  hurtles  over- 
head in  his  first  battle,  though  he  sees  the  absurdity  of  such  a 
movement  with  further  experience  and  better  knowledge.  Fear 
is  removed  by  familiarity,  bv  knowing  the  facts.  A  knowledjje 
of  the  actual  facts  concerning  death  should  serve  to  remove  all 
dread  of  death  as  a  personally  painful  experience,  for  it  is  not  so. 
The  termination  of  the  life  processes  as  a  consequence  of  disease  or 
injury  is  not  a  painful  phenomenon.  It  has  suited  poets,  ro- 
mancers, and  to  some  extent  religious  preachers  so  to  misrepre- 
sent it.  To  the  extent  that  thcv  have  done  this  it  has  been  part 
of  their  stock-in-trade.  But  this  is  pure  fiction.  It  is  not  the  stuff 
with  which  to  feed  up  the  mind  that  we  would  make  sounrl  and 
strong.  The  fact  is  quite  the  contrary  of  this.  I  have  seen  a 
very  consideral>lc  number  of  men  dying,  perhaps  as  many  as  two 
hundred,  and  I  have  never  seen  a  dying  man  afraid  to  die,  nor  a 
final  dissolution  that  was  painful.  I  have  compared  notes  on  this 
subject  with  many  physicians  and  have  always  found  their  exper- 
ience the  same.  The  fear  of  death  in  itself  is  a  fear  of  the  un- 
known, fed  upon  false  teachings  and  not  justified  by  any  fact. 
The  attitude  of  the  sound  antl  well-regulated  mind  shotild  be  that 
death  may  be  undesirable  and  inconvenient  for  business  reasons 
of  a  personal  or  domestic  nature,  that  is  all.  The  naval  or  military 
man  should  make  liis  property  secure,  take  out  necessary  insur- 
ance, make  hts  will,  and  as  far  as  possible  remove  anxiety  for  tho.se 
dependent  on  him  as  a  factor  tendint;  to  disturb  his  ecjuanimity 
in  approaching  hazardous  duty.  Death  will  not  hurt  him  person- 
ally, at  the  time,  nor  will  he  experience  any  subsequent  ill-effects 
from  the  occurrence. 

The  mentality  of  man  has  a  physical  basis.  Mental  processes 
are  a  function  of  certain  cells.  There  is  no  function,  secretion, 
motor  discharge,  or  efferent  impulse  of  any  kind  from  a  cell 
except  in  obedience  to  the  stimulus  of  an  afferent  impulse  of 
some  kind  reaching  that  cell.  All  activity  is  reflex,  none  is  spon- 
taneous, as  non-biologists  are  too  apt  to  suppose.  That  many 
actions  are  reflex  is  taught  in  the  elementary  schools  and  is  well 
known  to  the  laity,  but  it  is  not  so  well  known  that  all  vital  action 
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in  living  animals  is  so.     The  reason  this  is  so  is  a  fundamental 
one.    It  rests  u\K>n  the  cell-doctrine  of  life.    Man  is  but  a  commun-^ 
ity  of  higfhly  specialized  individual  cells.     The  cells  of  his  brain H 
and  nervous  system  are  cells  in  which  the  fundamental  vital  prop-   ' 
arty  of  irritability,  common  to  all  cells,  has  been  highly  specialized. 
The  activity  of  the  mind,  like  every  other  vital  process  is  a  cell- 
function.    A  man  cannot  do  anything  his  cells  cannot  do,  for  he 
is  nothing  but  a  mass  of  specialized  cells.     Mental  health  and 
strength  have  the  same  kind   of  physical   basis  as  powers  of  a 
grosser  sort. 

If  you  approach  the  iiniblcm  of  developing  and  maintaining 
your  individual  efficiency  with  these  fundamental  facts  clear  lo 
you,  the  relation  of  a  cell-poison  such  as  alcohol  to  your  efficiency 
will  be  clearer  than  any  moralist  who  confines  his  arg^imcnts  to 
the  abstract  can  make  it.  Von  Moltke  said  "  Beer  is  a  more 
dangerous  enemy  to  Germany  than  all  the  armies  of  France." 

The  higher  centers,  the  centers  of  conscious  mind,  lake  cog- 
nizance of  many  actions,  choosing  and  controlling  the  motor 
discharge  with  which  response  is  made  to  the  afferent  stimulus 
received.  But  when  the  same  afferent  impulse  leads  many  times 
to  the  same  motor  discharge,  habit  is  established,  the  higher 
centers  cease  to  exercise  attention  to  the  action,  and  to  choose, 
direct  or  modify  the  motor  discharge.  .Such  habitual  reflexes  are 
said  to  be  carried  out  by  the  subconscious  mind  without  the  cog- 
nizance and  control  of  the  conscious  mind.  This  talk  of  conscious 
mind  an<i  subconscious  mind  is  a  mere  fa^oft  de  parlcr,  the  jargon 
of  psychology,  a  convenient  formula  used  because  it  serves  well 
for  purposes  of  discussion,  just  as  the  atomic  theory  serves  in 
chemistry. 

Conscious  mind  (/.  c,  the  higher  centers)  may  be  off  the  job 
by  reason  of  complete  suspension  as  in  sleep,  in  the  hypnotized 
state,  or  in  some  forms  of  mental  disease.  Or  it  may  be  off  ihc 
job  because  it  is  being  constantly  diverted  by  new  impressions,  or 
so  disturbed  and  depressed  by  fear  as  to  be  incapable  of  function- 
ing in  the  government  of  action. 

It  is  here  that  the  value  of  habit  in  the  individual  appears. 
Under  these  circumstances,  with  his  higher  consciousness  be- 
numbed and  his  judgment  suspended,  the  undisciplined  indi\'idual 
will,  on  the  receipt  of  an  afferent  impulse,  either  do  nothing,  or 
he  will  do  a  wrong  thing.     But  if  discipline  has  established  in 
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him  a  habit;  if  his  lower  centers,  on  the  receipt  of  an  auditory 
afferent  impulse,  the  bugle  call  or  the  word  of  command,  are 
habituated  to  giving  the  appropriate  motor  <Iischarge,  he  advances, 
takes  his  station,  or  fires,  though  his  higher  mental  functions  may 
be  in  a  condition  of  suspension,  or  of  distraction. 

(2)  We  have  now  to  consider  the  psychology-  of  the  individual 
officer  who  is  to  control  the  mass  of  personnel  and  material,  and 
upon  whose  individual  capacity  and  staunchness  the  issue  of 
battle  depends.  It  is  upon  his  moral  force,  his  morale  in  the 
broadest  sense,  his  virtue  (Tirtus)  that  the  issue  rests. 

Few  men  are  essential  or  incurable  cowards.  Brute  courage, 
so-called,  freedom  from  any  serious  fear  of  pain  or  death,  is  a 
fairly  common  commodity,  and  fairly  cheap.  You  can  get  it  in 
the  market  in  quantities  as  required,  for  about  $15.00  a  month, 
and  of  a  quality  which  will  probab!y  not  fail  you  in  the  hour  of 
need. 

Most  men,  unrestrained  by  law.  will  fight,  even  against  odds, 
for  what  they  want.  With  moral  courage,  developed  by  dis- 
cipline, they  will  fight  for  the  rights  of  others,  and  sacrifice  them- 
selves. But  this  courage,  and  the  higher  manifestations  of  courage 
w;hich  make  up  the  man's  total  moral  efficiency,  or  morale',  and 
all  of  a  man's  moral  and  mental  activities  no  less  than  his  so-called 
physical  activities  have  a  physical  basis. 

The  activities  of  his  brain  arc  arrested  or  vitiated  by  disease 
as  promptly  as  the  activities  of  his  muscles. 

The  importance  of  staunchness,  self-control  and  rcafliness  for 
self-sacrifice,  and  of  good  habits  in  general,  is  sufficiently  empha- 
sized by  all  authorities  on  military  responsibility  and  condtict. 
As  to  the  idea  of  a  special  genius  for  war,  Clausewitz  disposes  of 
this  with  the  opinion  that  the  phrase  has  no  special  meaning,  that 
in  connection  with  war  tlie  word  gcnh^  is  to  be  taken  only  in  its 
ordinary  sense,  *'  a  very  high  mental  capacity  for  certain  employ- 
ments." 

Lieut.-Colonel  Foch,  of  the  French  General  StaflF,  states  that 
the  first  trait  to  be  developed  in  the  mental  training  of  the  officer 
is  subordination  and  the  second  initiative,  no  less  necessary  than 
the  first — that  initiative  defined  by  von  der  Goltz  as  "  The  mani- 
festation of  the  will  power  of  the  individual,  backed  with  sound 
judgment  and  acting  in  accordance  with  the  plans  of  superior 
authority." 
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The  importance  of  the  study  of  the  art  of  war  needs  no  emphasis] 
here.  Every  officer  who  has  had  the  advantage  of  the  War  Col- 
lege Course  in  recent  years  appreciates,  at  its  full  value,  the  fart 
that  the  mental  processes  exercised  and  made  familiar  and  habitual 
by  the  strategic  game,  and  those  which  would  be  required  in  the 
stratcg)'  of  actual  war  are  identical.  The  mental  training  involved 
in  this  course  is  therefore  of  the  highest  practical  value  to  the 
officer  who  will  be  charged  with  responsibility  in  the  prose- 
cution of  war.  The  factors  which  must  be  considered  in  war 
will  range  themselves  in  proper  sequence  in  the  mind  habituated 
so  to  deal  with  them. 

Concerning  the  effect  of  the  events  of  war  upon  the  mind 
(the  higher  centers),  Clausewitz  says:  | 

In  war  owing  lo  tlic  many  and  powerful  impressions  to  which  the  mind 
is  exposed,  and,  in  the  uncertainty  of  all  knowledge  and  of  all  science, 
more  things  occur  to  distract  a  man  from  the  road  he  has  entered  upon. 
to  make  him  doubt  himself  and  others,  than  in  any  other  hnnan 
activity.  ... 

.  .  .  Often  nothing  else  will  help  us  hut  an  imperative  maxim  whidi, 
independent  of  reflection,  at  once  controls  it :  that  maxim  is,  in  alt  doubtful 
cases  to  adhere  to  the  first  opinion,  and  not  to  give  it  up  until  a  clear 
conviction  forces  us  to  do  so.  We  must  firmly  believe  in  the  superior 
authority  of  well  tried  maxims,  and  under  the  dazzling  influence  of  motiun' 
tary  events  not  forget  that  ihe'tr  value  is  of  an  inferior  stamp. 

The  necessity  of  bearing  in  mind  and  acting  upon  this  principle 
has  been  illustrated  in  at  least  one  of  the  problems  played  out  here 
this  summer. 

In  concluding  this  part  of  the  subject  which  has  to  do  with  the 
mental  training  of  the  officer,  a  difference  may  be  pointed  out 
l)etwecn  the  conditions  surrounding  the  commander-in-chief  of 
land  forces  and  those  in  which  the  commander-in-chief  of  naval 
forces  must  often  exercise  his  highest  faculties  to  arrive  at  reas- 
oned decision.    Clausewitz  says: 

So  far  as  the  enemy's  activity  affects  the  general  directly  in  the  matter 
of  danger  to  his  person,  this  is  a  factor  which  plainly  diminishes  the  higher 
the  rank  of  the  commander.  To  what  does  this  factor  amount  for  one  in  the 
post  of  commander-in-chief?    It  is  nothing. 

It  is  plain  that  the  disturbing  factor  o£  immediate  personal 
danger  will  very  often  be  brought  to  bear  upon  the  naval  com- 
mander-in-chief in  action ;  though  his  most  important  mental 
labors  will  have  been  discharged,  under  modern  conditions,  before 
battle  is  joined. 
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(3)  We  now  come  to  the  third  and  last  subdivision  of  our  sub- 
ject, the  training  and  control  by  officers  of  the  body  of  men  under 
their  command.  And  here,  again,  naval  conditions  are  in  im- 
portant respects  different  from  those  obtaining  with  land  forces. 
There  is  little  danger  of  panic  in  the  crew  of  a  modern  ship  on  the 
way  into  action.  The  men  below  who  propel  the  ship  as  ordered 
are  not  exposed  to  those  impressions  which  startle  the  senses, 
strike  with  fear>  and  make  for  panic  in  land  forces  advancing  into 
battle.  The  commanding*  authority  directs  the  course.  Explo- 
sive sounds  overhead  and  about  the  ship  have  been  made  familiar 
by  target  practice  and  have  long  ceased  to  be  in  tliemselves  dis- 
turbing. The  evolutions  of  battle  practice  reproduce  with  almost 
perfect  similarity  tlie  conditions  of  actual  battle.  The  habit  of 
fixed  attention  on  his  proper  duties  is  well  developed  in  each 
individual,  and  the  strain  and  fatigue  are  much  the  same.  The 
individual  who  might  be  seized  with  panic  has  no  chance  to  bolt 
to  the  rear  axid  be  followed  by  others. 

Remember  the  points  of  mass  psychology,  explained  more  in 
detail  by  every  writer  on  this  subject.  The  psychological  charac- 
teristics of  the  crowd,  whether  a  theater  audience,  a  mob,  a  regi- 
ment, or  a  ship's  crew,  or  any  other  close  collection  of  men  brought 
together  by  some  common  interest  are  : 

First,  a  suspension  of  the  sense  of  individual  responsibiHty. 

Second,  an  increased  susceptibility  to  suggestion. 

Translated  into  physiological  terms,  this  means  that  the  receipt 
by  the  lower  centers  of  the  necessary  afferent  impulse  will  give 
rise  to  an  efferent  discharge  (action)  without  review  and  check 
by  the  higher  centers — which  would  regulate  the  action  according 
to  reason  but  for  the  fact  that,  in  the  psychology'  of  the  mass, 
they,  the  higher  centers,  are  in  suspension,  prevented  from  func- 
tioning. 

In  dealing  with  the  mass  of  men  under  orders,  we  have  to  take 
ever>'  precaution  that  selection  and  training  can  give,  that  they 
shall  not  receive  and  act  upon  a  wrong  suggestion  at  the  critical 
time.  Such  a  suggestion  might  be  received  from  gruesome  sights 
to  which  they  are  not  accustomed. 

The  physical  reflex  action  (in  the  direction  of  panic)  which 
may  be  produced  by  the  sight  of  bloodshed,  or  of  mangled  bodies, 
is  not  a  reasoned  action  controlled  by  the  higher  centers.  It  is 
not  caused  by  a  reasoned  feeling  of  danger  to  his  own  person,  a 
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fear  that  similar  injury  may  at  any  moment  overtake  himself. 
is  entirely  independent  of  this.  It  is  not  an  intellectual  fear  but 
a  purely  unreasoning,  involuntary,  physical  reflex,  produced  by  the 
unfamiliar.  It  is  what  I  have  already  called  the  fear  of  the  un- 
knoum.  Precisely  the  same  physical  reflex  is  seen  in  many  medi- 
cal students  at  their  first  surg"ical  clinic,  where  it  is  evidently  noCS 
caused  by  the  presence  of  any  danger  to  their  own  persons.  Noi^ 
is  it  the  effect  of  sympathy  with  the  sufferings  of  others.  The 
same  physical  reflex  will  be  produced  in  nine  out  of  ten  normally 
strong  men  who  are  taken  into  a  dissecting  room  at  night  for  th< 
first  time.  The  intellect  will  ridicule  and  repudiate  such  a 
dition,  before,  during  and  after  the  visit,  for  it  has  no  intellectu; 
basis  or  justification,  but  it  is  there,  a  physiological  reflex,  a 
nite,  tangible,  physical  condition. 

These  facts  indicate  that  our  solution  of  this  end  of  the  psycho- 
logical problem,  how  to  deal  with  the  mass  to  be  led.  lies  along 
these  hnes. 

First.  Eliminate  as  far  as  possible  the  fear  of  the  unknown 
This  is  largely  accomplished  by  making  familiar,  as  far  as  possible, 
the  physical  environment  of  war,  which  if  unfamihar  would  tend 
to  astonish  and  startle  the  nervous  system.  Fleet  evolutions  tend 
to  fortify  the  mind,  imconsciously  to  itself,  against  the  fear  of! 
collision  or  ramming,  or  of  undetected  approach  for  torpc<lo  al-i 
tack.  Target  practice  gives  familiarity  with  noise,  recoil,  the 
hurtling  sound  of  the  shell  in  the  air.  all  of  which  would  disturb 
the  senses  if  unfamiliar. 

The  idea   emphasized   by   the  surgeon-general   in   his  address 
here  a  year  ago.  that  each  battery  group  in  the  ship  should  be 
made  as  self-sustaining  as  possible  in  the  matter  of  first  aid  to  its 
own  members,  both  as  regards  material  supplied  and  skill  in  its 
use ;  and  that  the  medical  force  of  the  ship  should,  as  far  as  pos-  ^ 
sible,  go  about  during  the  battle  and  relieve  visible  suffering.  andH 
relieve  the  men  at  work  from  the  disturbing  effect  of  gruesome 
sights  ;  this  principle  probably  has  a  high  psychological  importance  ^ 
for  eflficiency  in  battle.  ^ 

Secondly.  With  a  ship's  company  so  well  familiarized  with 
fleet  exercises  and  target  practice  as  our  men  are,  it  is  probable 
that  the  first  phenomenon  noted  as  characteristic  of  mass  or  mob 
psychology  would  not,  in  a  naval  action,  come  to  the  fore  to  be 
reckoned  with,  namely,  a  suspension  of  the  sense  of  individual  re- 
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sponsibility.  But  the  other  important  psychological  mass  effect 
would  probably  be  present,  namely,  increased  susceptibility  to  sug- 
gestion. 

It  would  be  well  to  accept  this  as  a  basis  for  action,  and  the 
action  indicated  might  well  have  a  practical  value,  especially  for 
the  personnel  of  all  those  units  not  in  the  first  line,  who  would  be 
kept  for  a  time  in  the  suspense  of  waiting-.  To  make  advanta- 
geous use  of  this  psychological  condition  it  is  neccssar>'  to  remem- 
ber what  has  been  proved  by  laboratory  experiments.  In  normal 
suggestibilitj" — whether  of  the  individual  or  of  the  mass — sug- 
gestion may  be  successfully  made  by  repetition,  by  frequency,  by 
last  impression. 

(i)  By  repetition  we  mean  technically  the  repeating  of  the 
suggestion  again  and  again  without  other  impressions  intervening. 

(2)  By  frequency  we  mean  repetitions  at  intervals  and  sep- 
arated by  other  impressions.  Frequency  is  three  times  as  power- 
ful for  effect  as  repetition. 

t3)  Last  inipressiou.  Of  several  impressions  the  last  is  most 
likely  to  be  acted  upon.  Last  impression  is  five  times  as  power- 
ful for  effect  as  repetition  and  nearly  twice  as  powerful  as  fre- 
quency. 

The  strongest  suggestion  is  obtained  by  a  combination  of  fre- 
qtiency  and  last  impression. 

The  application  of  these  principles  would  be  as  follows:  In 
a  destroyer  standing  by  for  her  opportunity  to  make  torpedo  attack, 
tlie  oflficers  repeat  from  time  to  time,  "  We'll  have  them  just  where 
we  want  them  bye  ami  bye."  This  and  similar  suggestions  are 
frequently  made.  When  the  time  has  come  to  advance  to  the 
attack  the  order  for  speed  and  helm  Js  accompanied  with  the  sug- 
_  gestion,  "  Now  we've  got  them."  Under  such  conditions  each 
^K  man  will  be  inspired  by  the  suggested  confidence  in  the  result. 
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LIFE  INSURANCE. 
By  Commander  L.  M,  Nulton.  U.  S.  Navy 


AlKint  the  time  of  the  cmise  of  the  battleship  fleet  around  the 
world,  the  writer,  desiring  to  take  out  additional  life  insurance, 
was  confronted  with  a  flood  of  contracts  in  which  the  diversity 
of  the  options  offered,  and  (he  wide  range  of  the  cost  per  $1000 
of  insuraficc,  were  bewildering.  This  led  to  a  study  of  the  insur- 
ance qvieslion  in  order  to  try  to  intelligently  answer  for  himself 
the  question  "  What  am  I  really  buying,  what  have  I  bought  in  the 
past,  and  why  is  it  that  the  cost  per  $1000  of  insurance  is  so  much 
greater  in  some  cases  than  others?  "  It  is  believed  that  the  results, 
if  simply  stated,  might  interest  the  service. 

If  the  average  man  were  to  deliberately  gG  into  a  market  and 
pay  his  money  for  an  article  of  his  own  selection,  and  then  be 
charged  with  buying  something,  and  yet  be  in  ignorance  of  what 
he  had  purchased,  he  would  indignantly  deny  it. 

That  the  above  statement  as  to  the  ignorance  of  the  purchaser 
of  his  purchase  is  really  true  in  the  case  of  the  majority  of  those 
purchasing  life  insurance,  is  confirmed  by  writers  on  life  insur- 
ance, by  agents,  and  by  a  casual  conversation  with  almost  any 
policyholder,  during  which  conversation  one  attempts  to  have  him 
explain  what  his  policy  really  grants  hhn  .ind  how  much  this 
grant  actually  costs. 

Many  policies  offered  to  the  public  arc  not  life  insurance  poli- 
cies pure  and  simple.  They  consist  of  life  insurance  combined 
with  all  sorts  of  financial  arrangements,  so-called  investments, 
annuities,  etc.,  to  a  degree  that  is  bewildering;  but  the  important 
point  for  a  would-be  policyholder  to  consider  is  the  fact  that, 
for  a  given  set  of  insurance  conditions,  such  as  age,  period  cov- 
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cred  by  insurance,  amount  of  insurance,  etc.,  the  life  insuram 
cost  is  practically  the  same  in  every  company ;  and,  in  many  cases, 
is  only  0  small  fraction  of  the  amount  paid  in  premiums.  It  can 
be  further  shown  that  that  portion  of  the  contract  that  represents 
investment  features  is  very  expensive  to  the  poHcyholder.  Espe- 
cially is  this  so  in  the  case  of  salaried  men  without  business  oppor- 
tunities, as,  for  example,  naval  officers. 

It  is  not  the  intention,  or  desire,  of  this  article  to  belittle,  or 
attack,  life  insurance.  Real  life  insurance  protection  is  most 
desirable,  has  a  definite  place  in  the  economics  of  our  present  life, 
and,  properly  taken  out,  is  a  boon  to  the  man  of  limited  means, 
in  his  eflForts  to  protect  his  family.  Life  insurance  in  its  real 
sense  is  protection  and  not  imrstment.  A  writer  on  life  insur- 
ance subjects  says :  **  life  insurance  is  and  can  be  notliing  except 
an  agreement  to  pay  a  determinable  sum  on  death. 

"  A  pure  endowment  is  no  more  life  insurance  than  is  an 
annuity,  or  a  policy  against  loss  by  fire.  It  is  in  the  varied  departures 
from  this  essential  definition  that  policies  in  scores  of  forms  have 
been  issued  and  called  life  insurance  policies,  while  the  real  life 
insurance  rcas  only  part  of  tlie  coutract  mid  usually  not  the  most 
costly  or  remunerative  part. 

"  Life  insurance  is  not  an  investment.  It  cannot  possibly  be. 
It  is  a  protection,  and  like  fire  insurance  protection,  or  any  other 
form  of  insurance  protection,  it  must  be  paid  for.  Its  cost  is  the 
difference  between  what  the  premiums  put  in  a  savings  bank  at 
c-ompound  interest  would  amount  to  and  what  the  policyholders 
receive.  That  difference  in  certain  forms  of  insurance,  even  in 
the  best  and  most  honestly  managed  companies,  has  been  over 
10  per  cent,  and,  in  some  cases,  25  to  30  per  cent." 

The  principal  instruments  of  all  companies  in  determining  the 
cost  of  insurance  to  policyholders  consist  of  (i)  mortality  tables, 
and  (2)  interest  tables. 

The  mortality  table  assumes  that  100,000  persons,  aged  10  years, 
start  life  together,  and  tabulates  each  year  thereafter  the  number 
of  those  who  die  during  the  coming  year,  and  tliose  of  the  original 
100,000  who  are  alive  at  tlie  end  of  the  year. 

This  table  is  based  on  the  law  of  averages,  and  is  the  result  of 
the  analysis  of  a  mass  of  statistics  collected  over  wide  areas  and 
during  long  terms  of  years. 
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THE  AMERICAN  EXPERIENCE  TABLE  OF  MORTALITY 
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The  above  table  starts  with  icx>.ocx>  persons  who  have  attained 
the  age  of  ten.  Of  these,  749  will  die  during:  the  following  year; 
that  is  to  say,  before  they  attain  tlie  ajEre  of  eleven.  Those,  there- 
fore, who  attain  the  age  of  eleven  will  number  99,251,  and  of  these 
746  will  die  before  reaching  the  age  of  twelve.  Only  three  of  the 
100,000  will  be  alive  at  the  age  of  ninety-five,  and  presumably 
these  3  will  die  during  the  year ;  that  is  to  say,  before  reaching 
age  ninety-six. 

The  interest  table  is  important  because  practically  all  companies 
base  their  final  charges  to  the  policy  purchaser  on  the  assiuiiplion, 
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among  other  things,  that  money  will  earn  3j4  per  cent  com- 
pound interest  while  in  the  companies'  hands  for  investment 
Interest  is  a  factor  in  every  calculation  made  by  a  life  insurance 
company. 

Before  going  further,  there  are  two  fundamental  facts  which 
must  be  cstablislicd  for  a  clearer  understanding  of  what  follo>i*s. 
These  are : 

( i)   That  all  life  insurance  costs  something  to  grant, 

(2)  That  it  costs  more  to  grant  insurance  to  an  older  man 
than  to  a  young  man.  In  illustration  of  the  first  statement,  let  us 
assume  that  all  of  those  100,000  pcople»  given  in  the  American 
mortality  table,  who  have  lived  to  reach  the  age  of  35  desire  to 
insure  one  another  for  one  year  for  $1000  each. 

From  the  table  there  arc.  at  age  35.  81,822  people,  of  whom 
732  will  die  before  the  end  of  the  year. 
Then: 

Amount  of  insurance  to  he  paid  =  732  X  1000  =  $732,000. 

Number  of  people  to  pay  it  (in  advance)  81,822. 

7\2  000 

Cost  per  $1000  per  individual  ^g  '       =$8.94. 

It  is  thus  seen  that  of  the  81,822  people  alive  to  start  with, 
there  are  still  alive  at  the  end  of  the  year  81,090,  but  as  no  one 
of  the  original  81,822  persons  knew  whether  or  not  he  would  be 
one  of  the  732  to  die  during  the  year,  each  would  have  to  pay 
$8.94  premium  to  insure  his  heirs  receiving  $1000  in  the  event  of 
his  death. 

The  above  simple  and  self-evident  fact  is  given  for  one  purpose 
only,  to  emphasize  the  fact  that  it  costs  "  a  definite  sum  of  money  " 
to  carry  insurance,  even  though  one  may  live  through  an  insurance 
period. 

In  illustration  of  the  second  fact,  that  it  costs  more  to  insure 
an  older  man  than  a  younger  man,  assume  that  the  100,000  people 
starting  in  the  American  mortality  table  had  not  thought  of  insur- 
ance until  they  were  ji  years  of  age. 

The  process  of  determining  the  premium,  luider  conditions  simi- 
lar to  the  foregoing,  would  be  as  follows : 

Number  of  survivors  at  age  of  71 361178 

Number  of  deaths  during  ensuing  year 2448 

.\mount  of  insurance  to  be  paid  =  2448  x  1000= $2,448,000 

Number  of  people  to  pay  it  in  advance 36,178 
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Therefore,  cost  per  $1000  for  each  person  insured  = 

^■•^■^  ^  $65.69 

36,17'^  . 

From  tlie  foregoing,  it  is  seen  that  the  cost  per  individual  for 
$xooo  insurance  for  i  year,  as  calculated  by  this  mctliod.  is  $8.94 
at  the  age  of  35  years ;  and  $65.69  at  ihe  age  of  71  years. 

It  is  to  be  noted  in  the  foregoing  calculations  tliat  the  premiums 
calculated  are  all  used  in  payments  to  the  beneficiaries,  and  that  no 
money  has  been  used  in  the  ordinary  expenses,  such  as  salaries, 
rent,  postage,  etc,  of  the  business. 

A  premium  so  determined  is  called  a  net  premium,  the  term 
signifying  only  that  amount  of  money  which  it  is  necessary  to  col- 
lect from  each  of  the  insured  to  meet  the  mortality  pa)'menls 
alone. 

If  we  were  to  continue  the  calculation  of  net  premiums  by  the 
method  already  described,  starting  with  the  age  of  21,  on  the 
assumption:  (a)  that  we  would  grant  insurance  only  for  one  year 
at  a  time,  and  (b)  would  collect  only  enough  money  from  each 
one  to  pay  $1000  to  the  heirs  of  each  person  deceased  during  the 
coming  year,  onr  premiums  would  be  calculated  on  what  is  calle(! 
the  natural  systati,  and  their  values  at  certain  ages,  would  be  as 
tabulated  below: 


Affc Ji 

Net  natural  premium.     •7.62 


31 


4t 

•071 


ii4.u  I  «aB.oj 


71 


81  gi 


An  inspection  of  the  foregoing  table  sliows  that  the  net  natural 
premium  is  very  small  at  first,  but  increases  rapidly  from  year  to 
year  and  is  excessive  in  the  later  years  of  life. 

As  few  men  desire  to  carry  an  increasing  burden,  the  natural 
premium  is  very  seldom  employed  and  its  disadvantages  may  be 
met  in  two  ways:  (a)  by  paying  in  one  Inmp  a  single  premium, 
which,  with  interest,  is  the  matliemalical  ctiuivalent  of  all  the 
natural  premiums,  or  (b)  by  determining  a  fixed  amount  which, 
if  paid  each  year,  will  Ix-  the  equivalent  of  the  natural  premium, 
or  cf  tlie  single  premiums.  This  fixed  annual  equivalent  of  the 
natural  premium  is  called  the  level  annual  premium,  and  is  used 
to-day  in  practically  all  policies,  and  by  all  companies. 

The  single  prcniiuni  is  seldom  used,  as  it  is  equally  inconvenient 
to  the  insured  because  of  the  large  amount  involved  in  one  pay- 
ment. 
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this  instance  a  man  fifty-five  years  of  age,  having  taken  out 
two  policies  for  $iocxd  each,  would  pay  the  first  year,  on  his  natural 
premium  policy,  the  sum  of  $18.03,  which  premium  would  increase 
yearly  to  $99.32  at  the  age  of  76. 

On  his  other  policy  the  level  annual  premium  would  remain 
fixed  year  after  year  at  $45.54. 

Loading. — All  the  preiniums  referred  to  so  far  have  been  net 
premiums,  i.  e.,  those  based  on  mortality  payments  alone. 

To  meet  the  cost  of  administering  business,  such  as  salaries, 
rents,  postage,  advertising,  etc.,  a  certain  percentage  of  the  net 
premium  is  added  to  that  premium.  This  addition  is  called  the 
loading;.  In  participating  policies  the  loading  varies  from  27  per 
cent  to  33  per  cent  of  the  net  premium;  in  non-participating  poli- 
cies the  loading  is  about  8  per  cent  of  the  net  premium. 

Reserifc. — By  referring  to  the  diagram  above  it  will  be  seen 
that  the  net  natural  premium  there  given  at  age  55  is  $18.03,  ^^^^ 
the  net  level  premium  is  $45.54.  The  sum  of  the  successive  dif- 
ferences between  these  two  quantities  is  the  rcsenfc.  It  is  the 
amount  paid  in  in  early  years  in  excess  of  the  natural  premium 
and  is  used  to  counter-balance  the  diflfercnce  of  later  years  when 
the  level  premium  falls  below  the  natural  premium ;  or  to  auto- 
matically extend  the  policy  should  the  payments  of  premiums  cease. 
This  requirement  of  a  reserve  is  necessary  in  all  level  premium 
policies. 

Gross  Prcmiuvi. — The  gross  premium  is  the  sum  of  the  net 
premium,  the  loading,  ami  the  reserve.  It  is  also  known  as  the 
office  premium;  it  is  the  total  amount  per  $!ooo  of  insurance 
charged  by  t)ie  company  before  it  will  issue  a  policy. 

From  the  foregoing  it  is  seen  that  the  basis  of  the  method  of 
paying  the  premium  is  as  follows : 

( I  )  Tlie  natural  premium  paid  from  year  to  year  at  an  increas- 
ing rate,  which  rate  increases  in  proportion  to  the  probability  of 
approaching  death. 

(2)  The  single  premium,  which  is  one  single  payment  in  a  lump 
sum,  this  sum  being  the  equivalent  of  the  premiums  in  paragraph 
( I ) ,  and 

(3)  By  the  level  annual  premium,  which  is  a  fixed  sum  paid 
each  year,  the  amount  of  the  last  payment  being  the  same  as  the 
first. 

(4)  A  modification  of  (3)  in  which,  if  it  is  desired,  the  policy 
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may  become  paid  up  conipletelv  in  ten,  fifteen  or  twenty  annua 
payments.  This  is  called  a  ten,  fifteen,  or  twenty  payment  policv.  ^ 
and  simply  amounts  to  taking  the  premiums  indicated  in  paragraph  fl 
3.  above,  and  payings  them  all  inside  of  ten,  fifteen,  or  twenty  years  " 
instead  of  stringing  them  out  through  life. 

The  question  of  interest  is  considered  in  each  determination  of  a 
premium. 

The  level  aniuiai  premium  for  a  ten  pajment  policy  is  naturally 
larger  than  that  for  a  fifteen  payment,  and  this  in  turn  ts  larger  f 
than  that  for  a  twenty  payment  policy,  which  again  in  its  turn  is 
larger  than  a  level  annual  payment  continued  throughout  the 
average  life.  Each,  however,  with  interest  considered,  is  equiva- 
lent of  the  other  and  varies  simply  from  the  fact  that,  if  we  have 
a  given  sum  to  pay,  the  fewer  the  number  of  payments  we  mukc 
the  larger  they  must  be. 

The  principles  involved  in  the  foregoing  methods  may  be 
crudely  illustrated  by  Fig.  2. 

Beginning  at  D  with  the  age  of  an  applicant  for  insurance,  let 
each  succeeding  year  of  his  ex|)ectation  of  life  be  marked  off  on 
the  scale  DC\  and  at  each  year  erect  an  ordinate,  which  ordinate 
represents  the  cost,  or  premium,  of  the  insurance  for  one  year 
as  calculated  on  the  natural  system  previously  explained.  A  line 
joining  the  ends  of  tliese  premium  ordinates  will  give  a  airvc  of 
natural  premiums. 

The  area  ABCD  between  this  curve  and  the  axis  will  approxi- 
mately represent  the  total  amount  to  be  paid  in  natural  premiums. 
The  level  annual  premium  will  then  approximate  the  average 
ordinate,  A^D^  such  that  the  area  ^,B,CZ?  =  area  ABCD, 

If  it  is  desired  to  pay  up  the  policy  in  twenty  payments  instead 
of  continuing  them  through  life,  make  DC,  =  20  years  and  find  an 
ordinate  (AJ))  such  that  the  area  A.B^Cfi-^vtz  A^B^CD= 
ABCD.  Then  Afi  will  represent  approximately  the  value  of  the 
annual  premium  required  to  pay  up  the  policy  in  twenty  payments, 

A  similar  process  for  ten  pavments  will  give  AJJ  as  the  annual 
premium ;  the  area  A^B^C^D  being  approximately  equal  to  area 
A^^C,D  =  A,B,CD=ABCD. 

The  shaded  area  represents  the  reser\'e,  which  is  that  excess 
of  payments  in  the  early  years  of  a  policy  which  together  with 
future  premiums  and  interest  will  make  up  the  deficiency  when 
the  level  annual  rate  falls  below  the  natural  premiums ;  or  which 
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may  be  used  to  extend  the  policy  in  case  payment  of  premiums  is 
stopped. 

The  foregoing  illustration  is  not  scientifically  accurate,  but 
crudely  represents  certain  principles  involved  in  the  question  of 
premiums  and  extended  insurance. 


^cale  of  years 
Fig.  2 


Dividends,  Surplus. — Every  life  insurance  company,  in  order  to 
be  sure  that  its  business  balance  for  the  year  is  a  gain  instead  of  a 
loss,  must,  among  other  things,  make  sure  that  the  premiums 
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charged  for  its  policies  are  adequate.    To  do  this  the  gross 
miums  charged  are  in  excess  of  the  real  needs  of  the  situation. 

In  addition,  while  the  net  premiums  charged  are  based  on  the 
average  loss  as  determined  by  a  mortahty  table,  the  company 
reduces  this  by  not  insuring  at  random,  but  by  selection  after 
medical  examination.  Again,  the  cost  of  running  the  business 
may  not  be  as  great  as  estimated,  In  which  case  the  loading  charged 
in  the  premium  is  in  excess  of  the  needs  and  produces  a  surplus. 
Furthermore  the  company's  calculations  are  based  on  the  assump- 
tion that  funds  in  its  hands  for  investment  will  earn  3J/2  per  cent, 
when  as  a  matter  of  fact  they  usually  earn  over  4  per  cent. 

The  foregoing  indicate  sources  which  form  a  surplus,  and  this 
surplus  is  used  for  two  purposes,  as  follows:  (i)  To  protect  the 
company  against  losses  in  its  investments,  or  disturbances  in  the 
financial  world,  and  (2)  a  fund  from  which  to  return  to  policy- 
holders, as  dividends,  the  excess  premium  charges  they  have  paid 
in. 

However,  dividends  are  not  always  paid  to  policyholders.  In 
a  stock  company  pure  and  simple,  the  policyholder  is  a  customer 
and  the  profits  go  to  the  stockholder. 

In  a  mutual  company  a  policyholder  is  a  sort  of  partner  and 
shares  in  the  dividends. 

In  a  company  formed  on  the  mixed  plan,  1.  e.,  combination  of  the 
stock  and  mutual  plans,  a  policyholder  may  or  may  not  partici- 
pate in  the  dividends. 

Dividends  arc  of  two  kinds,  annual  and  deferred.*  An  annual 
dividend  policy  calls  for  the  return  each  year  to  the  policy  of 
whatever  portion  of  the  surplus  the  company  sees  fit  to  distribute. 

•Most  companies  havt  now  discontinued  deferred  dividend  policies, 
some  voluntarily,  others  by  force  of  law.  On  Januao'  i.  IQO?.  laws  passed 
by  the  legislature  of  the  slate  of  New  York  forbade  the  issue  of  deferred 
dividend  policies  by  any  company  doing  business  in  that  state. 

There  are,  however,  deferred  dividend  policies  issued  under  special 
names  as  follows :  Accumulated  surplus,  accumulation  poh"cy,  accummu- 
lated  dividend,  accumulation  bond,  allotment  policy,  distritnition  policy. 
dividend  endowment,  dividend  tontine  bond,  guaranteed  income,  guaran- 
teed option  insurance  and  invesiment,  investment  bond,  investment  policy, 
life  option,  mutual  investment  contract,  survivorship  dividend. 

For  a  list  of  the  companies  issuing  these  policies  soc  the  Unique  Manual. 
1912,  published  by  Sampson  Uawe.  501  Shanmut  Ave.,  Dostun.  Mass. 

Deferred  dividend  policies  taken  out  before  1907  are  subject  to  the 
remarks  of  this  article. 
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Deferred  dividend  policies  postpone  the  declaration  of  the 
divisible  surplus  and  its  distribution  to  some  distant  period.  10, 
15,  20,  or  25  years.  If,  in  the  meantime,  the  policyholder  dies  he 
loses  all  claim  to  part  in  this  distribution.  If  he  holds  a  twenty 
year  deferred  dividend  policy  and  dies  on  the  day  before  the  20 
year  period  expires,  all  the  excess  premium  he  has.  paid  and  all 
the  compound  interest  on  them  is  forfeited.  Neither  he  nor  his 
heirs  receive  any  benefit  whatsoever  for  a  long,  continuous,  ad- 
ditional and  needless  expenditure. 

Unless  the  policy  contains  a  legal  contract  explicitly  gfuarantee- 
ing  him  a  definite  amount  as  dividends,  he  is  entitled  to  receive 
nothing  but  the  face  of  his  policy,  and  whatever  amount  the 
officials  choose  to  apportion  him. 

From  a  policyholder's  standpoint  a  deferred  dividend  policy  has 
no  advantages.  It  gives  no  more  insurance  protection  than  the 
cheaper  forms  of  policy.  In  return  for  paying  a  quarter  more, 
all  the  policyholder  receives  is  the  possibility  of  getting  back,  after 
20  years,  part  of  the  excess  payments-  A  situation  in  which  funds 
as  excess  premiums  are  placed  entirely  at  the  mercy  of  others, 
with  no  guarantee  to  the  owner  who  has  no  voice  in  the  matter  of 
the  management,  or  return,  of  both  principal  and  interest  can 
hardly  be  termed  "  an  investment." 

A  deferred  dividend  policy  was  the  worst  form  of  the  so-called 
investment  policies. 

The  same  objections  apply,  but  to  a  less  extent,  in  the  case  of 
annual  dividend  policies. 

Participating  and  Non-Participating  Poticies. — A  participating 
policy  obligates  the  company  to  return  some  of  its  surplus  in  divi- 
dends declared  annually,  or  at  the  end  of  a  deferred  period  of 
years. 

A  non-participating  policy  receives  no  dividends,  and,  in  con- 
sideration of  the  fact  that  the  company  is  released  from  the  obli- 
gation of  returning  any  of  its  surplus,  the  premium  rates  are 
lower  on  this  policy  tlian  on  a  participating  policy. 

For  the  same  amount  of  insurance  protection  the  premium 
charged  on  a  participating  policy  is  about  25  per  cent  higher  than 
that  charged  for  a  non-participating  policy.  The  advantages  and 
certainty  of  the  lower  premium  of  a  non-participating  policy  are 
not  generally  known  to  the  public.  Some  companies  refuse  to 
issue  them. 
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For  a  man  who  to-day  desires  life  insurance  protection,  the 
advantages  of  non-participating  policies  are  worth  serious  study. 
Briefly  stated  in  comparison,  in  a  participating  policy  one  pays  a^ 
higher  premium  and  at  the  end  of  each  year  gets  a  portion  of  hisr^f 
excess  payments  returned  to  him.  The  amount  refunded  is  not 
guaranteed  and,  in  principle,  is  subject  to  the  same  objections^ 
but  to  a  less  degree,  as  deferred  dividends. 

There  is  almost  as  much  opportimity  for  misrepresentation, 
to  the  amount  of  future  annual  dividends  on  participating  policies. 
as  formerly  existed  with  the  amount  of  the  sum  total  of  deferred 
dividends.  It  is  as  difficult  for  participating  as  for  non-partici- 
pating companies  to  find  safe  investments,  and  the  field  in  this 
matter  is  open  to  both.    One  writing  on  insurance  says: 

A  careful  analysis  of  the  premiums  after  deducting  the  annual  divi- 
dends, of  various  companies,  of  policies  issued  in  the  past  show  that  tb«rc 
is  very  little  difference  in  the  net  result  between  participating  and  non- 
participating  insurance.  In  some  companies  a  non-participating  raU  is 
less,  and  in  other  companies  the  result  for  twenty  years  in  participating 
companies  is  less;  but  speaking  truthfully,  I  should  say  that  if  a  man 
should  take  out  two  policies,  one  in  the  very  best  and  most  economically 
managed  participating  company,  and  the  other  in  the  lowest  guaranteed 
rate  in  a  non-participating  company,  the  difference  in  the  final  result  would 
hardly  buy  him  a  suit  of  clothes. 

If  this  be  so,  the  life  insurance  protection  being  the  same  in  each 
case,  why  obligate  oneself  to  pay  the  higher  premium  for  partici- 
pating insurance?  A  policyholder  who  buys  a  contract  should 
know  exactly  what  is  cut  out  for  him ;  he  should  know  exactly  what 
he  has  to  pay.  and  exactly  what  he  is  to  receive.  This  condition  is 
not  met  in  any  policy  based  on  estimates  of  future  dividends,  be 
they  annual  or  otherwise. 

Tontine  Policy. — This  is  a  dividend  policy.  The  holder  of  one 
of  these  policies,  who  continues  to  pay  his  premiums  until  the 
policy  is  paid  up,  shares  in  all  the  excess  payments  made  by  those 
of  his  class  who  started  with  him  hut  later  drop|>ed  out  and  dis- 
continued their  insurance.  The  excess  payments  made  by  those 
who  drop  out  is  shared  by  the  company  and  the  survivors,  the 
survivors  receiving  what  portion  the  companies  see  fit. 

Semi-Tonhne  Policy. — In  this  policy,  if  a  man  drops  out  after 
having  started,  he  receives  back  some  part,  but  not  all,  of  his 
excess  payments.  The  reniainder  is  distributed  between  the 
survivors  and  the  company,  as  the  latter  sees  fit. 


Life  Insurance. 


126: 


■ 


h 


Term  Policies. — A  term  policy  is  issued  for  a  number  or  term  of 
years,  at  the  close  of  which  insurance  ceases.  For  example,  a  man 
may  insure  for  $1000  for  the  term  of  10  years.  At  the  close 
of  this  period  of  ten  years  the  policy  becomes  null  and  void,  and 
the  insurance  ceases,  Any  further  insurance  must  be  taken  out 
anew  as  if  the  term  policy  had  never  existed.  Its  rate  is  cheaper 
than  other  forms  but  its  benefit  is  only  temporary,  and  it 
requires  a  new  medical  examination,  and  a  new  premium  at 
hig^hcr  rates  for  the  increased  age,  to  obtain  new  insurance. 
Term  policies  are  not  issued  over  60  years  of  age. 

The  Renewable  or  Convertible  Term  Policy. — This  is  a  policy 
in  which  the  insured  is  granted  the  right  at  the  close  of  the  insur- 
ance fjcriod  to  renew  the  insurance,  without  medical  examination, 
for  another  period  or  term  of  years  at  a  higher  premium;  or,  at 
any  time  before  the  last  year  of  the  term  to  convert  his  term 
policy  to  any  other  form  of  insurance,  without  medical  exami- 
nation, by  readjusting  the  premium.  The  intention  of  the  insured 
to  make  this  change  and  his  right  to  do  so  must  be  expressed  in 
the  contract,  and  in  written  application  to  the  company  before  the 
last  year  of  the  term. 

For  example,  one  officer  desiring  to  increase  his  insurance 
during  the  trip  of  the  battleship  fleet  around  the  world,  took  out 
a  convertible  term  policy  for  $5000.  At  the  close  of  the  cruise, 
upon  the  return  to  the  United  States,  this  policy  was  converted, 
without  medical  examination,  to  a  twenty  payment  life  policy  for 
S3000.  The  premium  was  about  the  same  in  each  case.  The 
advantage  was  the  temporary'  increase  of  $2000  in  insurance 
during  the  cruise,  as  it  had  been  originally  intended  to  take  out 
only  a  $3000  policy.  Fooling  with  a  term  policy,  however,  is  not 
recommended.  It  is  only  a  temporary  relief  which  may  leave 
one  stranded,  unfit  physically,  without  insurance. 

Ordinary  or  IVkole  Life  Policy. — An  "  ordinary  or  whole  life  " 
policy  is  one  in  which  the  insured  must  ordinarily  pay  the  premiums 
as  long  as  he  lives.  In  a  "  twenty  payment  life  "  the  policyholder 
in  twenty  payments  pays  a  sufficient  sum  total  to  insure  his  heirs 
receiving  the  face  value  of  his  policy  in  case  of  his  death.  Having 
paid  up  in  twenty  payments,  he  pays  no  more  during  life,  and  his 
heirs  get  the  face  value  of  the  policy  at  his  death. 

The  Endoiii*tncni  Life  Insurance  Policy. — This  policy  is  one  of 
the  most  expensive  forms  of  life  insurance  protection,  as  the  fol- 
lowing will  show : 
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An  endowment  policy  without  life  insurance,  that  is  a 
simple,  cndozcmcut,  is  a  contract  which  matures  at  the  end  of  T 
definite  period.  If  the  policyholder  dies  during  this  period  the  c(7«- 
^wv  pays  nothing,  but  if  the  holder  of  this  policy  (a  pure  or  sirapk 
endowment)  be  alive  at  the  end  of  the  period  the  company  piy* 
the  amount  of  the  endowment,  i.  e.,  the  face  of  the  policy 

Pure  endowment  policies,  as  such,  are  not  issued  by  lite  ii 
ance  companies,  but  are  used  in  conjunction  with  temi  in&ui 
to  form  an  endowment  life  insurance  policy. 

The  endowment  life  insurance  policy  is  a  combination  of 
tenn  life  insurance  policy  with  a  simple  endowment  policy  wl 
in  consideration  of  the  policyholder  paying  both  a  life  insut 
premium  a#k/  an  cttdowincnt  premium,  the  company  agrees  to 
whether  he  lives  to  the  end  of  a  period  or  dies  within  that 

The  premium  on  an  endowment  life  insurance  policy  is  found 
adding  together  the  premium  for  the  pure,  or  simple,  endowi 
and  the  premium  for  the  term  insm^ance.  For  example,  the  premii 
for  a  twenty  year  endowment  life  insurance  policy,   for  $i( 
at  the  age  of  32,  on  the  basis  of  3  per  cent  reserve,  usin^ 
American   Experience  Table  of  Mortality,   would  be   found  *J 
follows : 

The   net    single   premium    on    a    twenty-year    simple    or    pure 

endowineiit  policy   is    $447- 

Thc  net  iingic  premium  on  a  twenty-year  term  life  insurance  policy.      140. 

The  net  single  premium  on  the  twenty-year  endowment  life  insur- 
ance policy  is   $588.01 

I'bc  equivalent  net  level  annual  premium  for  tingle  premium 
of  $588.01  is $41 -57 

If  to  this  annual  net  premium  of  $41.57  we  add  8  per  cent  and 
25  per  cent  as  the  loading,  respectively,  for  non-participattng 
and  participating,  we  shall  get  the  level  annual  office  rates  charged 
for  this  combination  of  endowment  and  life  insurance.* 

The  point  for  a  would-be  policyholder  to  note  is  the  fact  thai^ 
tlie  net  single  premium  for  the  endowment  part  of  the  policy,  i,  e.  J 
$447.16,  is  more  than  three  times  the  cost  of  the  life  insuraiiOM 
part  of  the  contract,  which  cost  is  $140.85.  ^ 

At  the  end  of  tlie  endowment  period,  the  policyholder  may 
elect  to  take  $1000  cash,  in  which  case  his  insurance 

•On  the  basis  of  3^4%  reserve  the  net  premiums  would  be 
less  than  tlioic  uted  in  illustration. 
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or,  he  may  select  various  combinations  of  cash  and  paid  up  insur- 
ance, the  options  in  some  cases  being  contingent  upon  a  medical 
certificate  of  good  health.  Granting  that  any  option  offered  him 
for  settlement  may  be  equitable  from  cver>'  point  of  view,  what 
is  the  use,  if  he  is  looking  for  insurance  protection,  of  mixing  it 
with  endowments  at  three  times  the  cost  of  the  insurance  carried, 
and  with  possible  failure  in  health  during  the  period  of  the  policy. 

Extended  Insurance. — Practically  all  policies  have  on  them 
tables  of  "extended  insurance."  This  means  that  if  the  holder 
of  the  policy  stops  paWng  his  premiums,  the  excess  payments 
he  has  made  in  the  previous  years,  in  the  reserve,  may  be  used  to 
keep  the  policy  in  full  force  for  its  face  value,  for  the  number  of 
years  and  days  given  in  the  table  of  extended  insurance  as  printed 
in  the  policy.  At  the  end  of  this  period  the  policy  will  ordinarily 
become  useless.  There  are  several  variations  of  this  use  of  the 
reserve.    They  arc,  or  should  be,  explicitly  stated  in  the  policy. 

Character  of  Standard  Policies, — The  character  of  standard 
policies  may  be  more  readily  understood  if  they  are  classified  and 
the  general  truths  about  them  tabulated,  as  in  the  following  table. 

TABLE  OF  CFIARACTERISTrCS  OF  STANDARD   POLICIES. 


Co].  1 


Basis  on  which 

preiniunis  art*  to 

be  paid 


Natural  premium. 
Single  preiDium... 


Lerrl  annual  pre- 
mium 


Col.  2 


Kinds  of  insuT' 
ancc 


D  i  V  i  d  r  n  d  i  an* 
Rually 

Dividends  de- 
ferred* 

Non-participitinf 


Col.  a 

CoL4 

Form  of  polky 

Period  of 
payments, 
maturitv, 
dividrnai. 

endow- 
ment, etc. 

Ordinary  lilc 

10  years .. 

T.imiicd  payment 
life 

15  year* , . 

Endowment 

an  years.. 

J5  yeara  . . 

JO  years.. 

Col.  5 


Method  of  settle 
mcnl 


Cash 


Regular      instal- 

menis 

.    Bond 


Annuity 

Continuous    instal- 
ment* 


Roughly  Speaking  the  key  to  this  table  lies  in  the  fact  that  we 
may  select  any  one  element,  or  condition,  in  Col.  i,  and  combine 
it  with  any  one  element  in  Col.  2;  and,  in  turn,  this  selected  com- 
bination of  Cols.  I  and  2  may  be  combined  with  any  element  in 
Col.  3 ;  and,  again,  in  turn,  the  selected  combination  of  Cols,  i,  2, 
and  3,  may  be  combined  with  any  one  element  in  Col.  4.  and  so  on. 

*  See  note  to  p.  ia62  on  deferred  dividends. 
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The  resulting  combination  is  that  for  which  a  policyholder  pays» 
and  his  policy  is  a  contract  in  which  this  combination  of  condition] 
is  set  forth  in  writing. 

In  further  illustration  of  tlie  table,  assume  that   a  man  haj 
decided  to  apply  for  a  policy-    On  what  basis  does  he  wish  to  payl 
his  premiums      (See  Col.  i.)    The  natural  prcmitim,  a  single  pre- 
mium, or  a  level  annual  premium  ?  As  practically  all  compajiies  use 
the  level  annual  premium  method  as  the  basis  of  payment  of  pre-i 
miums,  we  will  assume  that  he  selects  that  method. 

The  next  thing  for  him  to  consider  is  tlie  kind  of  insurance.] 
(Sec  Col.  2.)  Does  he  wish  a  policy  on  which  he  receives  dii 
dends,  or  a  policy  on  which  no  dividends  are  declared,  i.  c.  a  non- 
participating  policy?  The  premium  on  one  is  cheaper  than  the  ^_ 
other.  If  a  dividend  policy  be  selected,  does  he  wish  his  div-^| 
idends  returned  to  him  annually  or  in  one  lump  sum  at  the  end  ^ 
of  a  stated  period  l"*  It  is  to  be  noted  that  these  are  all  malterf  j 
of  choice  for  the  individual  who  is  applying  for  insurance.  ■ 

Having  settled  upon  his  choice  of  methods  so  far,  the  ncxi 
question  for  him  to  decide  is  the  fonn  of  his  policy.  (Sec  Col.  3.) 
Shall  it  be  an  ordinary  life  policy,  i.  c,  one  on  which  payment  of 
premiums  continue  during  life,  the  insurance  becoming  due  his 
heirs  at  his  death?  Or  does  he,  instead  of  continuing  to  jjay 
premiums  during  his  entire  life,  prefer  to  pay,  in  a  limited  number 
of  preminms,  a  sum  total  which  is  sufficient  to  pay  up  the  cost. 
of  the  policy,  his  lieirs  at  his  death,  receiving  the  face  of  the  policy 
as  stated  above?  Perhaps,  instead  of  either  form  he  prefers  an 
endowment  form  in  which,  if  he  lives  a  stated  period  he,  himself, 
receives  the  face  value  of  the  policy,  or  if  he  dies  within  this  period 
his  heirs  receive  the  face  of  the  policy.  Note  again  that  these  com- 
binations of  conditions  are  all  matters  of  choice  on  the  part  of 
the  applicant  for  the  policy. 

The  man  who  selects  an  annual  dividend  policy  may  prefer  it  on 
the  endowment  form,  or  if  he  selects  a  non-participating  policy 
he  may  prefer  it  on  the  limited  payment  life  form. 

Having  settled  the  foregoing  points,  the  next  thing  to  consider 
is  the  period.     (See  Col.  4.) 

Tliis  does  not  concern  the  man  who  has  taken  out  an  ordinary 
life  policy,  for  in  that  case  both  the  premiums  and  the  policy  con- 
tinue during  life.    It  does  concern  hiro  if  he  takes  a  limited  pay* 


I 


Sec  note  to  p.  1362  on  deferred  dividends- 


Life  Insurance. 


1269 


ment  life  policy,  for  in  this  case  he  must,  in  the  beginning  decide 
whether  the  premiums  shall  cease  at  the  end  of  ten,  at  the  end  of 
fifteen,  or  at  the  end  of  twenty  years. 

With  the  endowment  policy,  both  the  premium  period  and  the 
endowment  period  must  be  determined.  Usually  the  premium 
period  and  the  endowment  period  coincide,  1.  f.,  it  is  usual  for  an 
endowment  paid  up  in  twenty  annual  premiums,  to  mature  at  the 
end  of  twenty  years. 

If  a  policy  is  on  the  deferred  dividend*  plan  there  is  another 
period  to  consider,  tlie  period  at  the  end  of  which  the  dividend 
is  tn  be  paid, »".  c,  the  accumulation  period. 

It  is  usual,  however,  to  make  all  periods  on  a  policy  the  same, 
'i'his  is  desirable  because  of  simplicity,  but  is. not  essential.  It  has 
been  possible,  for  example,  to  issue  a  fifteen  payment,  thirty  year 
endowment  policy  with  a  twenty  year  accumulation  period.  In  such 
a  case  the  insured  would  have  a  paid  up  policy  at  tlie  end  of  fifteen 
years;  would  receive  a  dividend  at  the  end  of  twenty  years;  and 
the  amount  of  the  insurance  would  be  paid  him  at  the  end  of 
thirty  years. 

Referring  again  to  the  table  (Col.  5),  we  ccme  to  the  methods 
of  set  dement.  This  takes  the  form  of  a  cash  payment,  or  any 
combination  which  may  be  arranged  with  men,  life,  and  a  sum  of 
money  as  elements.  The  general  plans  arc  indicated  in  the  table. 
The  variations  are  infinite.  It  is  simply  a  case  of  selecting  what 
you  wish. 

The  Cost. — As  far  as  premium  payments  are  concerned,  tlie 
initial  cost  is  indicated  in  the  table  below,  which  gives  in  even 
dollars  a  fair  average  of  standard  first  premiums  for  an  applicant 
aged  30  years.  Each  company  will  vary  somewhat  from  this 
table. 

Note  that  in  every  case  in  this  table,  except  cases  <a)  and  (c), 
t.  e.,  the  ordinary  life  non-participating  and  the  twenty  payment 
life  non-participating  policy,  the  policyholder  pays  for  other  privi- 
leges than  life  insurance  protection,  and  these  extra  privileges 
arc  costly.  Note  that  the  life  insurance  protection,  in  each  case 
below  is  exactly  the  same,  $1000. 

The  premiums  of  all  standard  companies  do  not  vary  much 
one  from  the  other,  and  are  fairly  represented  in  the  table  below. 
The  final  cost  to  the  policyholder  is  determined  by  the  amount  of 

*  See  note  lo  p.  1262  on  deferred  dividends. 
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dividends  relumed  lo  the  policyholder,  and  in  this  matter  there 
is  great  difference  in  companies.  This  itself  is  to  my  mind  an 
argument  against  taking  out  participating  or  investment  policies 
when  one  is  looking  for  insurance  protection  alone. 

In  figuring  the  cost  of  his  policy,  the  average  man  is  liable  to 
overlook  the  effect  of  progressive  compound  interest. 

TABLE  OF  STANDARD  AVERAGE  PREMIUMS  <AGE  30). 


Annual  premium  per 

^ 

Form  uf  pultcjr 

»iooo. 

an*.' 3a 

Non-par- 

Tartici- 

■ 

- 

licipAtinn 

pniinK 

^ 

(*)  Ordlnmrrllte 

tW.oo 

r«)rmcnis  continue  ihrouKb  life 

<b>  Ordinary  life 

(c)  ao-paymcniliic 

(d)  »-pa>mcni  life 

?7.oo 

Policy  becomes  paid  up  in  jo  paj  w<  wn 

(e)  jr>-rrar  endowment ... 

(f)  jo-rcftr  endowment ... 

4300 

50.00 

Sfc  icmarl.*  oil  rndowment  polictrt 

(g)  ao>ve»r    endowment 
Cold  bond 



63.00 

For  example,  the  table  shows  that  annual  premium  for  a  twenty 
year,  non-participating  endowment  poHcy  to  be  $43  (age  30),  and 
the  amount  he  apparently  pays  in  cash  for  this  policy  is  $43x20= 
$860. 

This  is  not,  however,  a  correct  statement  of  the  cost,  for  his 
$43  annually,  for  twenty  years  at  ^}i  per  cent,  compound 
interest,  will  amount  lo  $1258.57,  and  it  is  this  amount  he  has 
really  paid  for  his  policy. 

The  value  of  successive  annual  payments  at  progressive  o 
pound   interest  should  be  considered  by  every  policy  applicant 
in  counting  the  cost  of  his  policy,  because  he  doesn't  pay  simply 
an  annual  sum  of  money,  but  that  sum  annually  at  progressive 
compound  interest. 

That  this  total  is  quite  difTcreni  from  the  other  the  table  below 
wii!  show : 


I 

has  m 


Amount  paid 

1 

Total  amount 
paid  in  in  JO     . 
yrt.  ncslfctinn 
interest 

n 

Amount  of  Col.  B  at  various  rates  of  pro- 
Krrsaive  comDouad  intcrot 

in  annually 
A 

3%            ] 

C               1 

3J9f> 
D 

4* 

E 

•«I.1ID 

«^.o.      1 

»5M-*» 

«58s.» 

•610.J0 

Piffcrence   bf 
and  amount 

-iwccn  Col.  B 
sinC.T)andE.! 

153.40 

■4S.ao 

aig.jD 
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As  a  matter  of  interest  for  tliose  who  may  wish  to  figure  a  bit 
for  themselves,  the  following  table  is  given : 


THE  SUM  TO  WHICH  SI.OO  I'KR  AN.NL'M  FAJD  AT  THK  BBJINMNG  OF  EACH  YEAH 
WILL  AMOUNT  AT  THK  END  OF  FROM  I  TO  20  YEAftS  AT  DIFFEHENT  RATES 
OP  COMPOUND    INTEREST. 


Year 

3% 

3k  % 

4% 

I 

S   3.03 

$  1.03 

$  1.04 

2 

2.09 

2.10 

2. 12 

3 

3.18 

3.21 

3.24 

4 

4.30 

4.36 

4.41 
5.6.1 

t 

S.46 
6.66 

5-55 

6.77 

6.89 

7 

7.89 

8.0s 

8.21 

a 

9. IS 

9-36 

9.58 

9 

10.46 

10.73 

11.00 

10 

11.80 

12.14 

12.48 

II 

13.19 

13.60 

14.02 

12 

i4-6i 

T5.n 

15.62 

13 

16.08 

16.67 

17.29 

14 

17.59 

18.29 

19.02 

IS 

19.15 

19. 97 

20.82 

16 

20.76 

21.70 

22.69 

17 

22.41 

23.50 

24.64 

18 

24. n 

25.35 

26.67 

19 

25.87 

27.28 

^8.77 

20 

27.67 

29.26 

30.96 

The  Navy  Mutual  Aid. — The  foregoing  remarks  upon  hfe  in- 
surance refer  entirely  to  life  insurance  issued  by  companies  organ- 
ized to  issue  such  insurance  as  a  business.  The  Navy  Mutual 
Aid  insures  on  different  lines,  granting  what  is  known  as  assess- 
ment insurance,  the  amount  of  the  assessment  being  graduated 
for  age  up  to  62  years,  and  there  becoming  level  or  stationary. 

It  is  difficult  to  compare  the  actual  cost  of  this  insurance  with 
that  just  discussed,  because  the  cost  will  vary  somewhat  from 
year  to  year,  depending  upon  the  number  of  deaths  during  the 
year. 

Investigation  of  the  results  from  the  statement  issued  Janu- 
ary I,  igi2,  showed  that  the  assessments  are  nearly  in  proportion 
to  the  risk  of  death  as  given  in  the  American  morlality  tables,  and 
that  the  insurance  rates  were  somewhat  cheaper  for  young  and 
old  members,  while  somewhat  liighcr  for  middle  aged  members 
than  the  cost  of  the  same  kind  of  insurance,  1.  e„  annual  renewable 
as  granted  by  insurance  companies. 
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The  writer  has  not  in  his  possession  at  this  time  accurate  ilala 
for  analysis  as  lias  been  done  in  the  preceding  discussion,  but  his 
conclusions  are  favorable  to  the  Navy  Mutual  Aid  as  part  of  the 
insurance  to  be  carried  by  a  service  man  for  the  following  reasons: 

i;  The  averag^e  cost  is  not  greater  than  the  same  kind  of  insur- 
ance offered  by  insurance  companies,  especially  as  the  latter  have 
advanced  their  rating  for  age  by  six  years. 

2.  The  advantage  in  rates  rest  (a)  with  a  young  niati  when  his 
pay  is  relatively  small,  and  (b)  with  the  ohler  man  when  he 
retires  and  his  pay  is  reduced  and  fixed. 

3.  There  is  not  the  slightest  danger  in  swamping  the  socie 
by  an  excess  mortality  in  the  62-agc  class,  because  the  normal 
increase  beyond  the  62-year  assessment  is  carried  by  the  whol 
membership  in  proportion  to  their  assessments,  thus  making  it 
relatively  small  when  distributed  over  the  membership  at  large. 

In  addition,  it  is  unreasonable,  and  at  variance  with  the  irior- 
tality  tables,  to  assume  that  the  62-age  class  will  experience  instant 
annihilation  by  death.  The  members  in  this  clai»s  arc  of  many 
ages,  and  the  mortality  per  locx),  as  given  by  the  American  table, 
averages  approximately  4J4  per  cent  between  the  ages  of  62  and 
67;  6  per  cent  between  the  ages  of  67  and  yi  ;  about  8  per  cent 
between  71  and  74,  etc.  It  is  not  consistent  with  facts  and 
figures  to  assume  that  this  class  could  disa]ipear  at  one  and  the 
same  time. 

4.  As  far  as  can  be  determined,  the  relative  payments  arc  equi- 
table and  fair,  under  the  circumstances,  for  all  ages,  and,  as  nearly 
as  can  be  determined,  each  meml>er  pays  every  year  the  actual  cost 
of  his  insurance,  based  upon  his  risk. 

5.  The  argument  most  appealing  to  the  writer,  however,  is  the 
fact  that  in  case  of  death,  either  at  home  or  abroad,  there  is  a  repre- 
sentative of  the  societA'  through  whom  there  becomes  instantly 
available  funds  and  aid  for  a  distressed  and  perhaps  stranded 
widow  and  children.  Furthennnre,  the  society  secures  for  the 
widow,  without  cost,  the  pension  due  her. 

Conclusion. — It  is  possible  for  every  service  man,  if  he  will  take 
the  time  so  to  do,  to  intelligently  inform  himself  as  to  the  funda- 
mentals of  life  insurance,  and  know  for  himself  what  he  buys  and 
where  he  stands.  There  are  in  the  book  stores  publications  on 
every  phase  of  the  subject.  Tlie  following  have  been  found 
especially  readable  atid  interesting:    '*  How  to  Buy  Life  Insur- 
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ancc,"  by  **  Q.  P." :  Doubleday,  Page  &  Co. ;  and  "  The  Life  Insur- 
ance Company/*  by  William  Alexander ;  D.  Appleton  &  Co. ;  and 
for  statistics,  rates,  and  information  concerning  all  companies 
which  one  will  instantly  desire  upon  reading  the  first  two  books, 
there  is  recommended  the  "  Unique  Manual,"  published  by  Samp- 
son Da  we,  501  Shawmut  Avenue,  Boston.  These  books  can  be 
bought  at  a  total  cost  of  $5.50  for  the  three.  The  two  first  named 
should  be  read  together. 

It  is  not  within  the  province  of  this  article  to  recommend  any 
one  company  any  more  than  it  is  to  recommend  a  bank  or  trust 
company ;  nor  to  recommend  a  particular  form  of  policy,  than 
it  is  to  advise  as  to  investment.  Each  man  can  easily  inform 
himself,  if  he  is  sufficiently  interested  so  to  do. 

In  conclusion,  attention  is  invited  to  the  fact  that  this  article  is 
only  the  record  of  personal  reading.  Through  correspondence  with 
insurance*  acquaintances  an  effort  has  been  made  to  have  state- 
ments correct  in  principles.  The  data  used  is  believed  to  be  fairly 
representative,  although  the  figures  used  will  not  tally  exactly 
with  those  of  any  one  particular  company. 


tOOrTBlOHTBD.  { 
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NOTES  ON  INSPECTION  DUTY  AT  SHIPBUILDING 

WORKS. 
By  Rear-Admiral  A.  B.  Willits,  U.  S.  Navy. 


Naval  officers  assigned  to  duty  as  inspectors  of  the  work  done  by 
contractors  in  the  building  of  our  battleships  and  smaller  units 
of  the  fleet,  may  not  all  be  experts  in  methods  of  manufacture, 
or  details  of  design,  but.  as  a  rule,  they  do  know  what  the  fuiishcd 
article  should  embody  and,  from  their  experience  afloat,  they  arc 
excellent  critics  of  the  plans  for  the  various  divisional  require- 
ments, from  fire  room  to  main  battery. 

Sea  duty  impresses  most  strongly  upon  the  minds  of  such 
inspectors  the  defects  in  design  and  arrangement  with  which  they 
have  had  to  contend,  and  the  lessons  learned  llirough  liaving 
been  "  shipmates "  with  irksome  or  faulty  conditions  often  bear 
fruit  in  valuable  suggestions  for  improvement  in  matters  pertain- 
ing to  a  later  design  which  may  not  have  been  wrought  out  in  the 
light  of  a  fairly  extended  criticism  of  the  old.  Especially  is  this 
true  in  the  smaller  details  so  likely  to  be  continued  from  one  con- 
tract to  another,  unless  pointed  out  and  bettered  through  the 
experience  of  some  inspector  who  has  been  to  sea. 

Tlie  writer  has  liad  quite  an  extended  duty  at  shipyards  both 
as  assistant  inspector  of  machinery,  and  as  senior  inspector,  and 
while  confident  that  he  knows  not  it  all,  by  a  very  large  margin, 
he  feels  that  there  may  be  some  members  of  the  "  Institute  "  who, 
when  ordered  for  the  first  time  to  similar  inspection  duty,  may 
find  these  notes  and  suggestions  of  some  interest,  and,  if  not 
able  to  cull  therefrom  a  full  meal,  will  at  least  be  able  to  gather 
a  moderate  luncheon.  But,  even  if  this  should  not  be  true,  there 
still  remains  a  certain  amount  of  satisfaction  arising  from  having 
read  a  soi-disaut  authority  and  being  able  to  say  "  Nothing  in  it." 
I  remember  hearing  someone  say  of  a  relative:  "  He  is  a  wonder- 
ful literary  critic ;  perfectly  wonderful  I  I  have  seen  him  take  up  a 
new  book,  open  it^  glance  at  a  single  page,  and  say  '  Rot.'  " 
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Attitude  of  the  Inspector. 

It  is  remarkable  how  much  importance  attaches  itself  to  the 
attitude  the  inspector  assumes  toward  the  contractor  on  taking  up 
his  duties.  Personality,  of  course,  figures  greatly,  but  even  with  a 
natural  inaptitude  for  "  supervising  without  directing,"  an  in- 
spector can  make  or  mar  his  general  success  by  his  official  pose. 
To  a  first  time  inspector  there  is  a  weight  of  resp6nsibility  for 
results  which  quite  naturally  makes  him  wary.  He  believes  him- 
self to  be  a  detective,  not  only  of  bad  workmanship,  but  of  secret 
designs  of  the  contractor  to  get  ahead  of  the  government  in 
mysterious  and  well-designed  schemes  which  it  is  his  duty  to  lay 
bare  and  frustrate.  Hence  he  cannot  permit  himself  to  be  reasoned 
or  cajoled  into  acquiescence  in,  or  recommendation  of,  a  proposal 
for  even  the  simplest  of  changes  without  profound  study  of  all 
the  possible  bearings  it  may  have  upon  the  contract  or  the  profits 
of  the  contractor.  This,  of  course,  wears  off  to  smoother  running 
conditions  with  time  and  experience ;  yet,  with  some,  it  never  docs 
give  place  to  either  a  confidence  in  the  intention  of  the  contractor 
to  give  a  fair  return  for  the  dollars  paid  him,  or  to  that  greater 
confidence  that  no  bad  feature  can  possibly  be  "  smuggled  in " 
under  a  simple  and  practical  system  of  supervision. 

The  attitude  most  desirable  for  an  inspector  to  assume  is  that  of 
a  co-worker  with  the  contractor  for  the  purpose  of  securing  the 
very  best  possible  results.  This  enhances  his  value  both  to  the 
government  and  contractor  in  a  measure  quite  impossible  to  be 
appreciated  by  the  wary,  detective  sort.  When  an  officer  assumes 
duty  in  this  co-ordinating  spirit  he  docs  not  for  a  moment  weaken 
his  guardianship  of  the  interests  of  his  office,  but  distinctly  adds 
to  it  by  the  reciprocal  candor  and  extended  privileges  educed  from 
the  builders  by  such  an  attitude — and  instead  of  being  considered 
a  hindrance  to  effective  work,  he  is  looked  upon  as  a  real  helper, 
and  is  esteemed  as  a  vaUiable  assistance  to  progress  in,  and  excel- 
lence of,  construction. 

The  two  poses  so  very  opposite  in  effect,  and  yet  both  quite  con- 
sistent with  carrying  out  the  duty  fully,  may  he  described  as 
follows:  First  (and  worst),  the  inspector  contents  himself  with 
passing  judgment  upon  all  work  submitted  for  his  criticism  or 
discovered  through  liis  vigilance,  and  placidly  demands  his  *'  pound 
of  flesh  "  as  explicitly  agreed  to  by  the  terms  of  the  contract,  and 
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described  on  the  drawings  and  in  the  specifications.  In  cases  of 
defects  in  material  or  workinansliip,  these  are  broadly  conilcmned 
for  slightest  deviation.  It  is  as  if  he  were  to  say  to  the  contractor, 
"  You  have  engTiged  to  build  a  ship  in  strict  accordance  with  a 
detailed  description  of  its  elements  and  accessories,  for  a  certain 
price,  and  I  am  here  to  see  that  you  do  it."  In  this  spirit,  and  with 
the  power  or  authority  given  the  inspector,  rejections  are  fre- 
quently made  for  literal  and  not  niaterial  departures  from  the  spec- 
ifications with  the, result  that  most  of  the  minor  cases  of  needless 
condemnations  stand,  while,  in  more  important  cases,  appeals  to 
the  Department  or  Uureau  concerned  for  re-a^nsideration,  are 
forced  to  be  pushed  by  the  builders  in  order  to  save  themselves 
from  unreasonable  losses. 

This  same  i^pirit  is  also  carried  along  m  the  correspondence 
connected  with  forwarding  plans  for  approval.  Drawings  sub- 
milted  are  examined,  and  a  list  of  the  points  of  difference  between 
the  specifications  and  plan  is  made  out  and  the  whole  forwarded 
only  with  the  certainty  of  increased  correspondence  before  ap- 
proval can  be  secured.  Delays  through  tins  cause  are  equally 
expensive  to  the  builder,  as  tliL»se  created  through  bad  judg- 
ment or  peremptory  action  in  the  matter  of  passing  upon  material, 
and  indeed  often  much  more  so.  This  pose  cannot  be  objected  to 
on  any  legal  ground.  The  inspector  is  doing  his  duty  as  he  sees 
it  but,  imder  such  conditions,  an  atmosphere  of  distrust  and  an- 
tagonism very  soon  surrounds  the  office  in  all  its  workings,  and 
through  this  it  becomes  continually  more  difficult  to  see  clearly ; 
neither  is  it  probable  that  the  inspector  will  gain  much  voluntary 
assistance  from  the  contractors  under  such  a  system,  in  discover- 
ing any  defects  thai  can  be  concealed  without  danger  to  a  success- 
ful trial  \rip. 

The  second  and  best  pose  is  one  where  the  inspector's  view  of 
the  situation  may  be  expressed  thus:  "The  contractors  have 
entered  into  a  contract  to  build  a  ship  of  best  material  and  work- 
manship, and  in  accordance  with  exphcit  plans  and  specifications. 
and  I  am  here  to  help  them  do  it." 


Fjkst  Duties  or  an  Inspector, 

The  first  duty  of  an  inspector  assuming  charge  of  any  division 
of  the  work  of  construction  of  a  naval  vessel,  is  to  familiarize 
himself  with  the  "tools  of  his  office,"  and  those  upon  which  the 
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contract  is  to  be  accomplished.    This  is  not  the  work  of  an  h< 
or  a  day,  but  nnist  be  a  part  of  the  proceedings  of  each  day  during 
the  period  of  his  novitiate,  until  he  knows  the  principal  men  he 
has  to  deal  with,  not  only  by  name,  but  also  by  "  outline  '* ;  which 
means  a  mental  sizing  up  of  their  individualities  and   abilities. 
These  first  impressions  are  sometimes  quite  misleading  and  there- 
fore should  be  labelled  "  For  test,"  and  stored  in  the  back  part  of  m 
the  head  and  not  voiced  to  anyone.    Most  frequently  false  impres-  ■ 
sions  come  through  those  who  are  the  glibbest  talkers  and  most 
plausible  generalizers,  and  the  inspector  or  contractor  feels  that 
here  at  least  he  has  met  one  **  dependable."    Well — there  is  no  use 
looking  for  trouble,  and  experience  will  never  be  exactly  similar, 
but  it  may  be  put  down  as  an  axion  that  it  is  the  part  of  wisdom  in 
getting  "  acquainted/'  to  talk  as  little  as  needs  be,  either  regarding 
one's  own  deficiencies  in  the  special  work,  or  in  vaunting  a  wide 
knowledge  in  the  duties  involved.    The  tnith  "  will  out  "  in  ample 
time  for  all  practical  purposes. 

Some  inspectors  personally  prefer  to  conduct  all  intercourM 
with  the  contractors  in  a  fonnal  manner  and  by  letter,  whenever 
this  is  at  all  practicable,  meeting  the  chief  officers  of  the  company 
as  seldom  as  possible.  This  is  supposed  to  lend  a  dignity  to  the 
inspector's  office  and  to  extract  a  deference  from  the  builders 
which  protects  the  best  interests  of  the  government.  This  is  cer- 
tainly a  mistake  and  tends  to  delay  work  to  a  most  serious  degree. 
As  it  is,  however,  entirely  in  accord  with  the  red  tapeism  of  Navy 
Department  work,  and  leads  to  an  orderly  and  systematic  con- 
sideration of  every  step,  perhaps  I  should  have  said  that,  instead 
of  this  being  a  mistake,  the  reverse  policy  will  be  found  to  be  an 
improvement  and  one  that  will  greatly  advance  the  business  of 
the  office  and  the  completion  of  the  vessel,  and  will  not  detract 
from  any  dignity  of  office  that  is  worth  possessing.  Indeed  it  is 
considered  most  important  to  early  pave  the  way  for  ready  and 
agreeable  personal  discussions  of  the  many  points  of  difference 
constantly  arising  and  upon  which  a  free  exchange  of  views  is 
most  desirable,  before  proceeding  to  letter  writing,  as  snch  dis- 
cussions often  obviate  the  necessity  for  writing  any  letter  at  atl  on 
that  particular  subject  or  issue. 

With  the  general  manager  and  shop  foreman  the  clearest  untlcr- 
standing  should  be  had  from  the  start  in  relation  to  concealment  H 
of  defects.     It  is  not  possible,  with  all  the  lynx-eyed  assistants 
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ever  yet  allotted  to  the  office,  to  prevent  the  concealment  of  some 
defects,  some  time.  With  all  the  penalties  for  failure  tu  meet 
the  contract  stipulations,  it  is  obvious  that  no  defect  that  would 
probably  miHtatc  against  a  best  performance  would  for  a  moment 
be  permitted  by  the  builder  to  remain  if  they  knew  it,  but  there  is 
another  class  of  defects  which  may  not  prevent  a  perfect  trial 
trip  performance,  but  which  would  shorten  the  "life"  of  a  part 
of  the  machinery,  and  cause  the  expense  of  removal  long  before 
a  perfect  casting  or  forging  would  have  to  be  replaced,  and  of 
which  these  notes  will  treat  later  on.  As,  however,  the  govern- 
ment is  paying  for  the  "  best  material  and  workmanship,"  and  as 
we  are  detailed  for  the  duty  of  seeing  that  this  is  given  us,  there 
is  no  defect,  however  slight,  and  (perhaps)  unimportant,  that 
should  not  be  instantly  reported  to,  and  passed  upoa  by,  the  in- 
spector. Therefore,  the  plain  understanding  at  the  beginning  must 
be  that  the  discharge  of  the  immediate  supervisor  of  any  workman 
failing  instantly  to  report  a  defect  as  soon  as  discovered,  will  be 
absolutely  insisted  on.  Then  make  a  case  out  of  the  first  offense 
without  recourse. 

First  duties  include  the  reading  of  such  contracts  as  may  be  in 
hand  carefully,  but  the  study  of  the  specifications,  so  eagerly  begun 
by  many  inspectors  should  he  done  piecemeal  and  (except  for 
the  general  descriptions  and  those  principal  data  which  arc  needed 
for  notebook  and  ready  reference),  only  at  such  times  as  the  par- 
ticular part  is  brought  up  in  submitting  the  detail  drawing  thereof 
for  the  inspector's  criticism  and  the  approval  of  the  Bureau. 

If  the  inspector  is  establishing  a  new  office,  of  course  the  ar- 
rangement of  his  office  force  will  be  a  primary  requisite,  and 
should  follow  the  needs  as  shown  under  the  next  heading  in  these 
notes:  but  it  is  scarcely  probable  that  such  original  duty  will 
fall  to  the  lot  of  many  naval  officers  for  years  to  come,  nr  until  tliis 
need  of  a  fleet  of  the  air  will  permit  some  of  the  middle  stales  to 
go  heavily  into  the  shipbuilding  trade  and  establish  dock  yards 
on  mountain  tops.  Generally  the  office  will  he  one  already  estab- 
lished, and  in  this  case  it  is  most  advisable  to  make  it  one  of  the 
first  duties  to  briefly  study  the  scope  of  the  work  done  by  each  of 
the  force  through  personal  queries^  in  connection  with  a  scrutiny 
of  the  papers  and  methods  at  each  desk.  This  will  put  the  inspec- 
tor wise  to  the  comparative  amounts  of  work  done  by  each  indi- 
^ft     vidual  as  well  as  post  him.  as  nothing  else  cnuld,  in  the  range  of 
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fluty  included  in  his  office  and  its  status  at  the  time  he  assumes 
charge. 

The  writer  would  like  to  impress  this  upon  the  mind  of  the 
first  time  inspector  as  something  which  is  not  always  done,  but 
which  it  will  surely  pay  him  to  do.  Often  an  .office  force  that 
has  been  running  smoothly  for  some  years  will  hold  itself  abow 
the  plane  of  criticism  from  a  novice  and  will  rather  try  to  convince 
the  inspector  that  he  will  do  well  to  let  the  wheels  alone  and  not 
waste  rime  in  securing-  explanations  of  the  details,  and  tliat  he 
will  gradually  become  familiar,  etc. :  Rut  what  the  inspector  wants 
to  know,  and  should  know,  is  just  what  work  is  being  done  by  each 
of  his  force — not  for  criticism  at  the  time,  but  for  his  general 
information  and  the  satisfaction  resulting  from  knowing-  all  the 
compartments  of  his  command  just  as  the  knowledge  gained  by  the 
captain  of  a  ship,  through  his  regular  inspections,  gives  him  a 
greater  confidence  in  his  control. 

It  is  usual  for  an  inspector  to  begin  his  duty  with  a  note  book 
in  which  he  enters  many  memoranda,  and  from  which  he  expect* 
to  derive  much  benefit  later  on.  Tt  is  [lerhaps  dangerous  to  decxr 
the  note-book  habit,  yet  it  is  most  certainly  true,  that  it  has  not 
the  value  so  commonly  attributed  to  it.  The  only  notes  of  actual 
worth  (barring  exact  data  and  tabulations)  are  those  which  can 
he  and  arc  acted  upon  or  filed  and  indexed  at  once,  or  that  can 
be  stored  in  the  back  part  of  the  head  in  its  proper  cell.  A  note 
book  full  of  miscellaneous  memoranda,  *'  for  future  reference," 
simply  makes  a  fool  of  itself  in  the  inaccessibility  or  unservicca- 
bility  of  its  contents.  Such  notes  are  seldom  explicit  enough  lo 
he  thoroughly  intelligible  after  the  unwritten  contexts  arc  for- 
gotten, and  as  they  are  not  indexed,  the  maker  usually  spends  more 
time  in  futile  search  for  an  ancient  jotting  than  is  at  all  com- 
mensurate with  its  value. 

The  note  lxK>k.  however,  has  its  field  of  usefulness  for  the 
sketches  and  data  which  should  be  entered  systematically  and 
in*  handy  form,  will  give  the  inspector  an  accurate  ready  reference 
record  of  the  most  important  features  of  the  work  in  liand. 

A  few  examples  of  what  is  considered  of  A-alue  for  the  pocket 
memorandum  l>Jok  are  given  in  Figures  i,  2.  and  3,  taken  from  the 
writers  loose  leaf  book  used  during  his  last  tour  of  duty  at  a  ship- 
ImiUling  yard.  The  figtires  are  photc^i^raphic  facsimiles  of  the 
original  leaves,  and  therefore  show  both  the  size  of  book  and  the 
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lustration  of  note  book  data.    Generally  two  pages  will  embody  a 
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Fia  3. 
Free  hand  note  book  sketch  illustratiiiR  character  of  work  recommended 
for  novel  features  desirahle  to  make  familiar.     This  burner  was  used  on 
McCall  St  Burrows  under  the  ins|>cclion  of  the  writer.    Use  no  dimension 
figures  in  full  size  sketches. 
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character  of  the  entries  ;  they  do  not,  however,  show  the  lij^ht  quad- 
rille ruling  of  the  pages  which  so  greatly  facilitates  free  hand 
sketching.  Only  one  page  of  ship  data  is  shown,  the  further 
extension  of  these  being  continued  on  following  pages,  and  which 
include  spaces  for  entering  later  the  leading  trial  data.  Tlie 
sketches  should  all  be  free-hand,  inked  in,  and  the  lines  for  i\\e 
pipe  leads  should  be  made  preferably  in  red  ink.  In  the  sketch  of 
arrangement  of  turl)ines  of  Utah,  the  several  methods  of  using 
steam,  by  which  different  **  expansions  *'  are  governed^  and  fixed 
conditions  for  certain  speeds  are  obtained,  arc  readily  studied  and 
kept  in  mind.  Atltlitional  valuable  data  for  ready  reference  will 
suggest  tliemselves  to  the  officer  as  work  proceeds,  but  there  is 
one  little  list  which  he  will  find  very  useful  until  thoroughly 
acquainted  with  what  is  "  doing."  and  that  is  a  brief  of  each 
contract  (nnmber  and  object)  that  the  builder  has  in  hand.  As 
all  castings  ami  parts  in  the  shops  are  numbered,  in  painted  figures, 
with  their  contract  number,"  a  knowledge  of  what  these  mean  is  of 
legitimate  interest  as  far  as  it  is  not  objectionable  to  the  contractotr. 
and  keeps  the  mind  alive  to  the  general  work  to  a  point  of  being 
able  at  least  to  answer  broadly  questions  referring  to  any  imposing 
piece  of  work  in  the  shops,  while  a  familiarity  with  the  number  of 
the  contracts  for  vessels  imder  his  own  inspection  is  of  course  a 
necessity. 

If  any  contract  is  well  advanced  when  the  inspector  assumes 
dut\'  it  is  advisable,  after  looking  carefully  over  the  work  done,  to 
have  a  *'  brief  '*  made  at  once  showing  cither  the  list  of  principal 
parts  already  completed,  or  those  yet  to  be  completed,  according 
to  which  is  the  shortest  list,  as  this  will  give  him  a  clearer  idea 
of  the  status  than  any  amount  of  actual  insjK'ction. 


I 


Office  Force  and  its  Di  ties. 

Inspection  duty,  as  it  appears  to  most  people  who  liave  never 
investigated  it,  consists  principally  in  a  shrewd  supervision  of  the 
physical  work  and  material,  as  const ntclion  proceeds.  It  will  be 
found,  however,  that  an  immense  amount  of  work  of  a  partly  cleri- 
cal nature  must  be  continually  progressed  in  order  to  keep  up  with 
the  game  and  not  cause  delays.  The  inspector's  office  must  there- 
fore be  provided  with  proper  "  tools  and  facilities  '*  if  the  results 
of  his  work  are  to  be  worth  while.  This  office  work  covers  the 
following  duties : 
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'orrcspondcncc.  This  should  be  separate  and  complete  for 
each  contract  whether  the  vessels  are  alike  or  not. 

Filing,  indexing  and  keeping  attendance  records. 

Checking  up  detail  drawings  and  indexing  file  copies. 

Preparation  of  papers  in  connection  with  "  payments," 

Preparation  of  estimates  of  costs  of  approved  changes  for  use 
by  the  "  Hoard  of  Qianges/' 

Calculation  of  weights  and  tabulation  of  actual  weights. 

Checking  finished  tracings  and  the  reduced  plans  for  booklets. 

Preparation  of  data  for  Trial  Trip  P.oard. 

Reports  and  tabulations  of  all  tests  made,  and 

Writing  up  journals  for  each  vessel  under  construction. 

Corrcsf>o}tdcnce — Clerical  Work.  Where  more  than  one  vessel 
is  under  construction  (except,  of  course,  in  cases  of  the  smaller 
types,  or  when  there  may  be  two  or  more  destroyers  exactly  alike) 
there  should  be  a  chief  clerk,  who  is  a  stenographer  and  type- 
writer, an<l  an  assistant  who  is  a  typewriter.  These  two  men  can 
attend  to  all  the  correspondence  and  typewriting  necessary,  and 
can  kecf)  up  tlie  index  and  file  records  properly,  if  the  work  is 
systematically  arranged.  It  should  be  a  duty  of  the  inspector  to 
interest  himself  in  the  regulating  of  the  office  work  in  order  to 
prevent,  as  far  as  possible,  the  frequent  recurrence  of  *'  Field 
Days."  when  the  disorder  of  haste  and  the  recriminations  of  the 
tardy  or  lax  may  make  an  undesirable  and  really  unnecessary 
exhibit.  This  proper  regulating  can  he  accomplished  in  only 
one  way,  and  that  is  by  requiring  an  advance  to  be  made  wherever 
possible  in  aJl  data  collection  necessary  for  the  proper  preparation 
of  papers  known  to  be  ultimately  needed,  and  the  preparation  of 
suchjjapers  as  sgon  as  the  information  is  obtained.  To  facilitate 
this  the  inspector  should  have  posted  at  all  desks  a  briefed  list  of 
just  what  will  be  wanted  in  this  line  for  each  contract,  as  an 
obvious  discourager  of  the  idle  hour. 

In  an  extended  experience  the  writer  has  fotmd  the  office  force 
of  an  insjiector's  office  no  less  inclined  to  procrastinate  in  matters 
not  immediatuly  urgent,  than  arc  other  groups  of  mortals.  True. 
when  the  time  came  for  rush  work  there  was  a  very  loyal  response 
to  the  calJ.  and  they  performed  that  miracle,  so  common  to  us  all, 
of  '*  just  getting  the  last  paper  completed  in  the  very  last  minute  " 
possible  to  allow.  Perhaps  this  variety  is  not  a  bad  thing,  and 
that  it  does  the  mind  good  to  be  "  put  to  it  "  once  in  a  while,  but  it 
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is  not  in  accord  with  the  rules  of  efficiency,  and  wc  must 
evcrytliing  up-to-date  in  office  work  if  we  would  get  best  rcsuhsl 
and  appear  to  best  advantage.    The  rush  times  will  come  in  spile] 
of  all  that,  but  they  will  be  legitimate  and  not  bastard. 

Especially   tliere   should   never  be   permitted   any    preventablcj 
procrastination  in  filing  and  indexing  papers  and  ccrrespondenccj 
Tins  putting  off  until  a  leisure  day,  is  wrong  in  principle  and] 
detrimental  to  dispatch  of  work,  and  the  eflfect  of  having  to  await^ 
a  search  through  several  piles  of  documents,  or  a  drawer  full  oi 
mixed  letters,  for  a  paper  urgently  needed  is,  at  least,  not  soothing. 
If  the  inspector  will  insist  on  completing  the  filing,  each  mcming^j 
of  all  accumulations  of  the  preceding  day  before  general  work  i«l 
taken  up,  he  will  be  surprised  at  the  ease  with  which  this  is  ac- 
complished, and  pleased  with  the  knowledge  of  being  able  to  secure 
at  once  any  record  he  may  want  that  has  passed  through  his  hands 
or  office.     In  this  connection  it  is  well  to  remember  that  often 
papers  will  come  in  for  forwarding,  of  which  it  may  not  be  deemed 
important  to  keep  more  than  a  copy  of  his  endorsement.     He 
should  not  hghtly  judge  of  this,  but  should  at  least  dictate  a  com- 
prehensive extract  (often  better,  because  briefer,  than  the  original) 
and  file  with  the  forwarding  endorsement. 

The  periods  of  greatest  activity  on  the  part  of  the  actual  clerical 
force  of  the  office  is  when  a  trial  trip  approaches,  or  when  two  or 
more  requests  for  "  payments  "  are  suddenly  sent  in.    As  a 
the   chief  clerk  keeps   in    touch   with    the   contractor's   intention 
regarding  applications  for  payments,  and  can  begin  getting  up  his 
papers  fairly  in  advance,  but  it  is  not  always  possible  to  prevent 
rush  work  at  these  times.     The  contract  price  is  paid  the  con-  H 
tractors  generally  in  fifty  separate  payments,  whenever  the  material  ^ 
lx)ught  and  received  and  the  work  done  anK>unts  to  a  sufficient 
sum.     On  the  contractor's  part  the  vessel  is  kept  insured  to  its 
value  as  advanced,  and  reserve  payments  are  held  at  tlie  end  until 
acceptance  is  final. 

The  papers  forwarded  to  the  Department  with  each  application 
for  payment  appear  to  be  excessive  but  perhaps  are  really  not  so. 
With  a  letter  of  transmittal  the  inspector  of  machinery,  for  in-! 
stance,  must  include  the  letter  of  the  contractor  advising  that  they 
have  made  application  for  the  particular  payment ;  an  itemizeil  ^ 
statement  from  the  contractors  (under  the  principal  divisions  of  H 
the  work)  of  total  amount  of  cost  of  labor,  and  material  furnished 
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to  <6te  of  application  which  they  desire  to  inchide.  A  certificate 
(or  copy)  from  the  sub-contractors  for  boilers,  showing  how  much 
they  have  received  from  the  contractors  on  account  of  work  done ; 
an  itemized  statement  from  the  inspector  under  the  principal 
divisions  of  the  work,  showing  condition  of  work  in  percentages 
accomplished;  a  formal  estimate  of  total  weight  and  cost  of 
material,  and  cost  of  labor  for  work  done  to  date  and  for  material 
on  hand  yet  to  be  incorporated  ;  a  letter  showing  amount  of  material 
received  from  the  makers  of  the  boilers ;  a  public  bill  signed  by 
inspectors  of  luil!  and  machinery  covering  the  payment  asked  for; 
affidavit  from  the  treasurer  of  the  shipbuilding  company  relative 
to  the  absence  of  liens  against  the  vessel ;  and  affidavits  relative  to 
the  work  having  been  done  under  the  eight-hour  law. 

The  time  for  requesting  payments  can  generally  be  managed 
so  as  to  utilize  the  regular  monthly  reports  showing  percentage 
of  work  accomplished,  and  thus  obviating  separate  calculations  for 
an  intermediate  report  of  this  kind. 

The  papers  neccessary  to  be  prepared  in  connection  with  the 
trial  trip  of  a  battleship  indicate  in  a  greater  measure  the  amount 
of  upkeep  work  in  data  collecting  that  is  referred  to  above  as  not 
to  be  put  oflF  any  longer  than  is  compulsory  from  lack  of  available 
infonnation,  I  quote  the  list  of  papers  for  the  Arkansas  as  a  good 
example,  and  believe  simply  from  the  consideration  of  these  items 
one  can  gain  quite  a  comprehensive  idea  of  what  inspection  duty 
covers. 

The  list  is  as  follows: 


Preliminary  Official  Trials;  Inspf.ctor  of  Machinery  SuBinrrs  Certifi- 
cates, Reports  and  Other  Papers  to  the  pREstoENT  of  the 
Trial  Boari>. 

Certificate  of  the  exact  weight  of  machinery  under  cognizance  of  the 
Bureau  of  Steam  Engintering,  in  accordance  with  the  contract  for  the 
above-mentioned  vessel. 

Certificate  that  ihc  machinery  is  strong  and  well  built. 

Certificate  that  the  machinery  is  complete  in  accordance  with  the  contract 

Certificate  of  the  calibraiion  of  feed  water  measuring  tanks. 

Certificate  regarding  quantity  of  bagged  coal,  and  weighing  of  same. 

Certificate  of  tests  of  ash  hoist  engines  and  gear. 

Certificate  of  tests  of  enpine  room  signal  gongs. 

Itemized  list  of  unfinished  work  under  cognizance  of  the  Bureau  of 
Steam  Engineering. 
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Itemized  list  of  work  under  cofs^izancc  of  the  Bureau  of  Steam  Vj  __ 
ing  (Electrical)  to  be  completed  by  the  government  after  delivery  of  th« 
vessels. 

Recommendations  and  suggestions  to  the  Trial  Board  regarding  altera 
tions  and  additions. 

Table  of  tests  of  steam  and  vacuum  gauges. 

Reports  of  tests  of  auxilaries.  as  follows: 
Horse-power  curves  of  auxiliaries. 
Test  of  ice  machines  and  cold  storage  plant. 
Test  of  workshop  tools. 
Test  of  generating  plant  (48-hour). 

Quantity  of  fuel  oil  on  board,  and  method  of  measuring. 

Calibration  airvc  of  Gary-Cunimings  Torsion  Meters,  and  affidavit 
regarding  correctness  of  same. 

Calibration  of  main  engine  shafting,  and  shaft  horse-power  constants. 

Propeller  measurements. 

Synopsis  of  machinery  and  hull  data,  Bureau  of  Steam  Engineering  Form 
No.  77- 

Coal  hunker  measurement  calculations,  and  capacity  curves. 

Certificate  of  boiler  safety  valve  setting. 

Test  of  evaporator  and  distiller  plant. 

The  Detailed  Drmi*inf!^s  and  Hoxv  Handled. — The  Dq>artin«il 
contract  plans  upon  which  the  estimates  for  bids  arc  made  do  not 
exhibit  the  details.  Outline  and  general  arrangements  are  shown, 
to  be  read  in  connection  with  the  specification  describing  material 
and  sizes  of  main  parts,  but  making  the  detailed  drawings  for  each 
part  is  the  business  of  the  contractor,  and  it  is  in  working  out 
these  details  that  the  skill,  experience,  and  engineering  ability  of 
the  contractor's  designing  force  is  brought  into  the  lime  hght»  and 
makes  for  superior  or  inferior  results.  The  tendency  naturally  i» 
towards  conservatism,  and  it  will  l)e  found  that  radical  departures 
from  known  "  good  enough  "  designs,  that  are  acceptable  to  the 
government,  are  few  and  far  between,  simply  because  of  the 
greater  safety  in  play  of  that  kind.  It  is  up  to  the  contractor  to 
realize  such  results  as  will  avoid  the  penalties  noted  in  the  contract 
for  defect  and  default,  and  it  is  for  this  reason,  and  for  lack  of 
funds  for  large  experimental  work  that  we  are  slow  to  initiate, 
generally  following  the  more  venturesome  and  enterprising 
engineering  of  the  **  other  side  "  instead  of  leading. 

Hence  the  majority  of  detailed  drawings  of  machinery  sub- 
mitted by  a  contractor  for  approval  arc  similar  in  design  to  ap- 
proved drawings  for  former  vessels,  modified  only  in  dimensions. 
The  detail  drawings,  as  completed,  are  sent  to  the  inspector,  each 
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accompanied  by  a  letter  in  duplicatCf  in  which  should  be  stated 
all  the  departures  from  the  specifications  embodied  in  the  plan. 
This,  however,  is  not  always  done,  and  while  it  is  of  great 
advantage  to  have  the  drawings  presented  with  this  information, 
it  does  not  relieve  the  inspector  from  the  responsibility  of  the  com- 
pleteness of  the  list,  and  which  compels  him  to  have  a  most  careful 
scrutiny  made  by  the  draftsman  in  charge  of  checking  uj)  these 
details.  It  is  at  these  times  that  the  inspector  particularly  studies 
the  specifications  and  it  is  of  the  highest  imi>ortance  that  he  has  the 
assistance  of  a  very  superior  marine  engine  and  lioilcr  draftsman 
(for  machinery  office),  and  an  excellent  electrical  draftsman  for 
the  electrical  equipment,  to  make  these  careful  studies  and  bring 
to  him  a  synopsis  of  discrepancies  found  that  are  not  simple  mis- 
takes of  the  contractor's  draftsman,  readily  corrected.  The  draw- 
ings could  go  forward  formally,  simply  calling  attention  to  de- 
partures from  the  specifications  and  recommending  approval  nr 
disapproval,  and  putting  tiie  detail  up  to  the  Bureau  for  further 
study ;  but  a  preferable  method  of  handling  this  work  can  best  be 
shown  through  the  following  slightly  digressive  paragraphs. 

The  inspector  will  find  that  as  time  goes  on  inquiries  will  be 
made  of  him  by  the  contractors,  by  letter,  as  to  why  certain  draw- 
ings, suhmitfeil  weeks  before,  arc  held  up.  and  lie  will  perhaps  find 
that  these  either  have  only  just  been  forwarded  to  the  Bureau  or 
are  still  piled  up  on  the  waiting  list.  Sometimes,  of  course  (al- 
though seldom),  the  delay  is  at  the  Hurcau.  Such  inquiries  are 
annoying  and  compel  definite  reply  or  explanation,  and  no  inspec- 
tor cares  to  say  it  is  because  he  is  short  handed  or  over-crowded 
if  he  can  avoid  it,  because  with  (jroper  distributiLm  of  work  he 
may  not  be.  The  facts  will  usually  put  the  real  blame  on  the 
contractor  for  sending  in  drawings  in  bunches  instead  of  in  a  fairly 
continuous  manner,  and  putting  on  an  overload  for  which  the 
otTice  is  not  rated.  The  real  cause,  however,  is  lack  of  co-ordination 
between  the  inspector  and  builder  in  the  designing  work. 

If  the  ins[iector  shows  a  keen  interest  in  design  aufl  is  tactful, 
he  can  make  himself  persona  i^rata  to  the  designing  department 
of  the  contractor  and,  by  avoiding  all  supercilious  criticisms,  can 
gain  a  foreknowledge  of  what  is  to  be  submitted  that  will  be  most 
helpful  in  expediting  the  final  approval.  In  fact  it  would  be  of 
greatest  advantage  if  the  chief  draftsman  of  the  inspector's  office 
could  always  go  over  with  the  chief  draftsman  of  the  contractor 
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all  new  dcsig^is  in  the  pencil,  before  tracings  are  made  ami  prints 
struck  olT.  and  note  or  correct  all  discrepancies  at  this  lime.  To 
all  novel  features  the  inspector's  personal  attention  could  then  be 
called  and  a  brief  discussion  secured,  while  if  tlie  insi>ector.  through 
his  personal  experience  lias  suggestions  of  value  to  offer  at  this 
time  in  direction  of  overcoming  some  inconvenience  or  difficultv 
in  actual  service,  he  may  be  sure  of  an  intelligent  hearing  and  a 
cheerful  willingness  to  change  if  it  is  really  an  obvious  iniprovir- 
ment.  There  can  be  no  question  of  the  mutual  advantages  of  this 
co-ordination,  in  getting  before  the  Burcati  drawings  with  a  clear 
and  full  criticism,  and  with  intelligent  and  reasonable  recoinmen- 
dations,  and  not  simply  present  the  data  and  let  the  Bureau  hoe  its 
own  row  in  deciding,  or  have  the  contractors  personally  discuss 
with  the  Bureau,  in  improving  the  inspector's  value  as  a  just 
critic. 

The  standard  size  of  drawings  for  machinery  {2j  x  40  inches 
or  multiples  of  that  size)  permits  drawing  in  arrangements  and 
details  to  a  good  working  scale  and  allows  most  of  the  details  to 
appear  on  the  same  sheet  as  the  assembled  part  shown.  The 
titles  should  be  clear  and  in  large  type  in  lower  right-hand  comer, 
the  drawing  number  in  particular  being  made  in  larger  and  more 
prominent  figures  than  the  balance  of  title  subject  matter.  A 
good  system  for  numbering  is  to  give  every  contract  a  number  and 
incoqx>rate  that  number  as  a  prefix  to  the  drawing  number. 
Should  there  be  many  parts  to  a  contract  a  composite  drawing 
number  is  most  useful,  e.  g.,  drawing  number  100-500-5  would 
mean  contract  100,  section  or  part  500,  sheet  of  that  part  5. 

This  facilitates  tracing  work  in  the  shops  and  in  the  records 
of  the  drawing  rooms,  general  offices  and  accounting  department. 
The  scale  should  always  be  sufficiently  large  to  enable  all  dimen- 
sions to  be  easily  read,  and  dimensions  should  not  be  unnecessarily 
repeated.  This  mistake  in  putting  all  possible  dimensions  on  each 
view  of  a  part  has  led  to  many  shop  troubles  and  losses  through 
using  the  wrong  dimension,  for,  in  checking  up  drawings,  it  is 
frequently  found  tiutt  one  ditnension  is  not  correct,  and  in  changing 
this  the  draftsman  sometimes  overlooks  the  correction  of  the  same 
dintension  in  another  view,  and  the  uncorrected  dimension  is  the 
one  which  the  workman,  through  some  blind  fatality,  will  be  sure 
to  use. 
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Finished  drawings  for  filing  and  permanent  record  must  be 
made  on  the  glazed  side  of  tracing  cloth  and  must  be  veritable 
tracings  in  good  India  ink,  of  the  original  drawing  with  all  con- 
nections or  approved  changes  shown  thereon.  The  original  draw- 
ing is  of  course  in  pencil,  and  is  generally  traced  off  for  the  pur- 
pose of  securing  blue  prints  to  submit  for  approval  and  for  shop 
use,  but  a  careful  and  skilful  draftsman  can  design  in  pencil  on  the 
dull  side  of  tracing  cloth  and  ink  in  the  original  for  printing  pur- 
poses, or  in  cases  of  sketch  work,  secure  blue  prints  from  the 
pencil  drawing  and  save  much  lime  thereby. 

Cross  hatching  for  "  sections "  is  far  preferable  to  coloring, 
.as  it  shows  up  so  postively  on  blue  prints  and  renders  them  much 
easier  to  read  in  the  shops.  It  is  cur  custom  to  resort  to  coloring 
very  seldom,  although  abroad  the  opposite  is  the  case,  and  color- 
ing is  applied  to  a  great  majority  of  drawings  and  prints,  quickly, 
and  by  a  trained  force  of  young  people  at  low  wages. 

Each  drawing  is  required  to  have  shown  upon  it  a  complete 
"  list  of  parts."  and  each  separate  piece  of  a  detail  drawing  must 
have  a  "  piece  number  "  clearly  printed  and  "  tied  "  to  it  by  ref- 
erence line.  There  is  no  uniformity  in  the  practice  of  the  several 
shipbuilding  stablishments  relative  to  the  data  and  arrangement 
of  this  list  of  parts,  nor  is  the  inclusion  of  calculated  weights 
adopted  by  any  of  them.  In  reference  to  the  work  of  making  out 
weiglU  sheets  noted  under  the  next  following  section,  it  will  be 
reatlily  seen  that  such  a  column,  if  filled  in  on  all  detail  drawings 
submitted,  would  be  found  most  useful  as  a  comparative  check  on 
the  work  and,  besides  this,  the  ever  present  weight  record  of  each 
part  of  the  machinery,  on  the  drawing  of  that  part,  would  most 
obviously  be  of  great  and  frequent  value  to  the  engineer  officer 
of  the  vessel,  and  to  any  one  "  reading "  the  drawing  for  full 
information.  Some  shipbuilders  use  the  term  "  mark  "  for  "  piece 
number/'  and  some  put  in  column  for  weight  with  nothing  in  it. 
A  model  scheme  for  this  list  of  parts  would  he  headed  *'  List  of 
Parts  for  One  Complete  Ship/'  and  would  have  the  full  data  in 
columns  under  the  following  headings  and  sequence:  Piece  No., 
Name  of  Part,  Number  Required,  Material,  Pattern  or  Die  No., 
Est  Weight,  and  a  head  column  for  Remarks.  All  other  data, 
found  useful  only  to  tlie  builder  in  his  work,  should  be  excluded 
from  the  detail  prints  and  finished  drawings  furnished  the  gov- 
r  ernment. 
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Tn  checking  up  drawinfjs  (blue  prints)  with  specifications  am 
record  of  approveil  changes,  it  is  a  good  plan  to  use  a  yellc 
pencil  for  marking:  errors  or  questionable  points,  and  a  red  pencil 
for  checking  off  the  correct  points. 

The  following  scales  should  be  used  in  preparing  plans  :  Ji-incI 
and  J^-inch  for  general  arrangements  of  piping  showing  dctaib; 
J^-inch  and  3m -inch  for  general  arrangements  of  piping  sbowin( 
outline  only;  i-incli  and  iJ^S-inch  for  assembly  arrangcjncnts  ol 
engines  and  machinery;  not  less  than  ijj-inch  for  details 
engine  and  machinery  parts,  3-inch  being  more  gentrally  used' 
than  any  other.  All  lettering,  figuring  and  dimension  lines  shouM^ 
be  clear  and  distinct,  a  square  hand  being  preferable  on  accouni 
of  being  more  easily  read.  No  colored  inks  should  be  used.  Wlwrfe 
pos.^ible.  dimensions  should  be  given  outside  the  figure,  especially 
if  the  figure  is  in  section.  When  the  drawing  is  not  to  scale  the 
dimension  should  be  underscored  by  a  heavy  line  so  that  the  dis- 
crepancy is  readily  noted. 

An  office  record  print  should  always  be  retained  of  each  plan. 
submitted,  and  upon  this  should  be  recorded  date  of  receipt  from 
contractors  or  outside  party,  date  of  return  to  same.  Letter 
number,  and  date  of.  and  ofiice  file  number.  This  does  not  entail 
much  additional  work  if  a  rubber  stamp  is  used  for  this  date  with 
properly  arranged  headings,  while  the  great  convenience  of  the, 
record  and  time  saved  in  searching  files  thereafter  is  obvious. 

Changi's. — It  will  be  found  that  the  one  impossible  thing  to  i\o 
is  to  have  a  contract  carried  out  exactly  as  originally  specified. 
With  the  constant  advance  in  the  mechanical  arts,  and  the  improve- 
ments that  arc  continually  being  devised  by  those  whose  minds 
are  devoted  to  such  work,  there  are  always  some  features  of  iJic 
specification  for  a  warship  which,  between  the  time  of  their  com- 
pilation and  that  of  their  practical  application,  de\elop  "  wrinkles  " 
or  some  other  signs  of  a[>prijaching  senility,  or  else  are  shown  to 
be  unnecessarily  complicated.  In  such  cases  changes  arc  prepared 
cither  by  the  government  or  builders  tending  to  improve  matters, 
and  each  of  these  changes  is  treated  separately  and  in  detail  as 
effecting  the  cost  of  the  work.  As  soon  as  the  Department  ap- 
proves of  a  change  it  directs  that  the  matter  of  its  cost  be  referred 
to  the  Board  of  Changes,  which  is  a  conference  of  somewhat  per- 
manent character,  meeting  at  such  times  as  the  accumulation  of 
pending  subjects  demands,  and  deciding  upon  the  amount  to  be 
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deducted  from  or  added  to  the  contract  price  for  each  change 
approved. 

Before  this  board  acts  upon  any  item  the  inspector  has  prepared 
a  detailed  estimate  of  the  cost  of  the  new  arrangement  or  modifi- 
cation, as  well  as  the  probable  cost  if  the  work  was  done  as  origi- 
nally specified,  and  this  preparation  requires  good  judgment, 
mechanical  experience  and  a  knowIedp:e  of  current  labor  and 
material  costs.  It  is  a  part  of  the  duty  of  the  chief  draftsman  of 
the  inspector's  office  to  work  out  these  estimates,  independent  of 
the  calculation  of  the  contractor,  as,  although  a  stated  sum  has  been 
given  by  the  latter  in  the  proposing  or  accepting  letters,  the  legal 
adjustment  is  the  answer  of  the  board,  and  the  proper  estimate 
becomes  a  matter  of  serious  consequence  as  regards  the  final  cost 
of  the  vessel. 

In  deciding  the  final  amount  of  increased  or  decreased  cost  for 
any  change,  the  board  listens  to  the  argimient  of  the  contractor's 
representative  and  his  statement  in  detail,  as  well  as  going  over 
carefully  the  office  estimates,  and  it  is  therefore  necessary  that 
these  estimates  be  presented  clearly  and  logically ;  and  in  this  work 
the  inspector  will  soon  realize  the  value  of  his  chief  draftsman. 

Sometimes  it  happens  tliat,  while  the  cost  of  an  approved  change 
is  less  than  that  of  the  originally  specified  work,  the  resultant  modi- 
fication is  of  such  dislinct  benefit  to  the  vessel  and  the  government 
as  to  entirely  offset  the  deduction,  and  it  is  the  duty  of  the  inspec- 
tor to  make  such  recommendations  to  the  Department  or  Bureau 
concerned  as  will  bring  the  fairest  treatment  to  the  contractors 
possible,  under  all  the  circumstances  of  the  building.  Tins  etTect  on 
the  value  of  the  completed  ship  is  not  always  considered  as  broadly 
as  it  should  be.  and  while  there  is  danger  in  any  loose  method  of 
tlealing  with  changes,  the  reasons  for,  and  the  final  effect  upon, 
efficiency  shotjld  count  in  special  alterations,  with  decided  favoring 
of  the  contractors  in  cases  of  doubt.  AH  changes  arc  in  line  of 
improvement,  and  where  a  contract  is  made  to  build  a  vessel 
according  to  a  general  design  and  a  detailed  specification,  and  the 
contractor  can  greatly  improve  upon  that  design  in  some  detail  and 
show  a  better  result  than  was  called  for.  either  by  a  simplification  or 
modification,  it  gives  him  little  encouragement  in  such  eflfort  if  a 
corresponding  reduction  is  made  in  the  amount  paid  him.  due  to 
an  estimated  reduced  cost  to  him  in  the  physical  incorporation  of 
I         the  change.    One  may  imagine  such  cases  arising,  as  the  writer  has 
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realized  them,  and  while  most  of  the  changes  are  minor  or  do 
not  come  in  this  class  at  all.  it  would  appear  that  in  the  class 
referred  to  an  estimate  on  the  value  of  this  new  design  itself 
could  well  be  considered  by  the  board.  ^ 

IVciglUs. — When  one  considers  the  vast  number  of  elements 
comprising  a  modem  battleship,  and  realizes  even  in  a  modest 
degree  the  calculations  necessary  to  produce  such  a  vessel  of  a  dis- 
placement closely  predetermined,  and  a  speed  within  a  fraction  of 
a  knot  of  that  stipulated,  he  can,  while  marveling  at  the  accuracy 
of  the  designs  and  the  wondcrfulness  of  the  results,  appreciate 
the  importance  of  estimated  weights  for  every  part  and  the-ir 
approximate  coincidence  with  the  actual.  No  such  results  as  arc 
now  possible  could  have  been  approached  without  a  vast  collection 
of  correct  data,  and  their  arranf^emcnt  and  tabulation  in  groups 
so  as  to  permit  handling  the  many  details  in  "  blocks  "  as  it  were. 
and  estimating  the  weight  of  groups  from  a  knowledge  of  their 
components.  In  machinery  where  the  varieties  of  appurtenances 
are  manifold  and  where  the  main  engines  themselves  have  changed 
so  completely  during  the  past  decade,  it  is  most  essential  that 
each  contract  shall  contribute  its  share  of  accurate  information 
regarding  relative  weight  and  power  so  that  increased  facility 
shall  be  given  to  the  work  of  designing  new  vessels  to  meet  desired 
requirements. 

The  estimates  for  weight  of  machinery  of  the  several  t\-pes  are 
made  upon  previous  results  and  their  indications,  and  arc  approxi- 
mately as  follows :  Reciprocating  machinery  for  battleships  and 
heavy  vessels,  with  the  B.  &  W.  boilers,  loy^  horsepower  per  ton 
of  machinery;  turbine  machinery  for  same  class,  15  horsepower 
per  ton  of  machinery,  while  with  Express  type  of  boilers  and  tur- 
bine machinery  for  destroyers  it  is  estimated  at  25  horsepower  per 
ton.  To  preserve  a  proper  regard  for  the  importance  of  this 
feature,  there  is  attached  to  each  contract  a  penally  for  overweight 
of  machinery,  the  upper  limit  being  stipulated  clearly  in  the  con- 
tract, so  that  builders  are  mulcted  $500  per  ton  of  excess  of  svch 
weight  for  battleships,  and  half  of  that  for  destroyers,  and  the 
actual  weight  of  every  piece  entering  into  the  construction  is  ascer- 
tained most  carefully  before  it  is  put  in  place. 

It  is  the  inspector's  duty  to  secure  the  record  of  the  weights  as 
the  parts  are  prepared,  and  for  this  purpose  he  must  not  only  have 
a  weight  clerk  present  at  the  scales,  but  must  check  up  from  the 
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drawinj^s  by  estimating  the  wciglits  of  all  the  details  of  parts 
that  are  built  by  contractors,  and  not  bought  or  installed  in  an 
assembled  unit  susceptible  of  being  weighed  and  tabulated  as  such 
a  separate  item.  These  are,  however,  listed  so  as  not  to  overlook 
any  piece  in  obtaining"  the  weights  from  the  records,  yet  even  with 
all  these  precautions  some  remarkable  instances  of  omission  have 
occurred,  such  as  leaving  out  entirely  the  weight  of  one  smoke 
pipe — the  error  being  caught  by  comparing  weights  with  those  of 
a  sister  ship  building  at  another  ship  yard. 

A  good  engine  and  boiler  draftsman  is  ncetled  for  these  calcu- 
lations and  the  proper  tabulation  of  weiglits  in  groups,  and  his 
exactness  and  care  will  save  a  world  of  trouble  such  as  comes 
when  the  reported  wights  on  hoard  do  not  at  all  account  for  the 
draft.    The  groups  referred  to  for  these  weights  are : 

I.  Main  engines,  casings,  etc. 
II.  Shafting  and  ccuplings. 
III.  Line  and  propeller  shaft  bearings. 
VI.  Main  condensers. 
VII.  Main  air  and  circulating  pumps. 
VIII.  Propellers. 
IX.  Boilers. 

XI.  Uptakes,  smoke  pipes  and  guys. 
XII,  Steam  and  exhaust  pipes  and  valves. 

XIII.  Suction  and  discharge  pipes  and  valves. 

XIV.  Lagging  and  clothing. 
XV.  Floorings,  gratings,  etc. 

XVI.  Auxiliaries. 
XVII.  Fittings  and  gear. 
X\7ir.  Water. 
XIX.  Stores,  tools  and  spares  carried  on  board. 
XX.  Miscellaneous  machinery. 
XXII.  Connections  to  other  miscellaneous. 

It  will  be  found  that  the  weights  added  to  or  subtracted  from 
the  contract  weight  through  approved  clianges  sometimes  even  up 
quite  fairly.  As  an  illustration  there  were  30  approved  changes 
in  the  machinery  of  the  Arkansas,  which  involved  an  increase  of 
60.830  pounds,  and  a  decrease  of  47,775  pounds,  leaving  but  13.055 
pounds,  or  5.825  tons  to  add  to  the  2095  tons  specified  in  the  con- 
tract, through  this  cause. 
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Finished  Tracings. — Where  there  are  several  contracts  actiTC 
under  the  inspector,  it  will  be  necessary  to  have  another  draltsniati 
to  check  up  the  finished  drawings  which  the  contractor  must  fur- 
nish at  the  end  of  each  contract.  These  sets  of  carefully  made 
tracings  must  he  of  standard  size  and  cniljody  every  change  ap- 
proved or  made,  and  otherwise  accurately  show  the  object  as 
actually  built,  and  when  one  realizes  that  there  are  between  1200 
and  1300  plans  for  a  modern  battleship  (hull,  machinery,  ordnance, 
and  equipment),  he  will  understand  the  magnitude  of  this  work. 
In  making  these  tracings  the  contractors,  knowing  that  the  inspec- 
tor must  check  them  up,  often  fails  to  make  a  proper  effort  to 
discover  all  mistakes  or  omissions  at  first,  and  the  inspector  will  do 
well  to  insist  on  care  in  this  particular,  tb  avoid  delay  and  the 
return  of  tracings  to  them  for  correction.  From  these  finished  1 
tracings  all  the  blue  prints  are  made  for  issue  to  the  vessel  and  to  ^M 
the  various  yards,  and  mistakes,  if  allowed  to  remain,  would  pos- 
sihiy  be  productive  of  serious  consequences. 

Booklets. — It  is  customary  now  to  require  a  set  of  reduced  site  ^M 
drawings  of  general  arrangements,  pipe  plans  and  such  of  the  « 
details  as  are  most  liable  to  be  in  frequent  use,  and  have  them 
lithographed  and  supplied  by  the  contractors  in  flexible  cover  book- 
lets for  handy  reference  on  board  ship.  These  must  be  also  care- 
fully checked  up  as  they  are  not  always  photographic  reductions 
of  finished  tracings,  but  are  made  specially  to  dearly  show  certain 
distinctive  features  or  plans  on  each  sheet. 


Ship  and  Shop  Inspection. 

The  details  of  office  procedure,  while  necessary  to  the  work 
do  not  appear  to  the  future  inspector  to  be  as  important  a  part  of 
the  duty  as  docs  the  actual  physical  inspection  of  the  material  and 
workmanship  entering  into  the  construction  of  the  vessels  under 
his  charge.  In  this  latter  work  his  responsibilities  seem  entirely 
practical,  and  his  guardianship  of  the  public  interests  here  has  ita 
final  exercise  with  no  possible  recall  of  decisions.  Let  us,  there- 
fore, define  as  closely  as  possible  the  proper  lines  upon  which  he 
can  proceed  with  safety,  and  at  the  same  time  see  how  he  is  as- 
sisted in  the  prevention  of  unsatisfactory  results.  Anyone,  how- 
ever, expecting  to  find  in  these  notes  a  clear  and  definite  gn^ide 
through  all  the  "  maze  "  will  be  disappointed,  because  "*  there 
ain't  no  such  animal." 
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While  the  crood  inspector  becomes  so  through  experience,  a  study 
of  the  requirements,  and  a  common  sense  application  of  these  to 
the  work  in  hand,  assurance  can  be  g^iven  the  inexperienced  which 
should  be  of  comfort,  and  that  is  that  if  tlie  inspector  will  bear 
constantly  in  mind  that  nothing  but  the  very  best  material  and 
workmanship  will  satisfy  the  contract,  he  will  be  saved  many  a 
period  of  uncertainty ;  and  possibly  also  of  reg^ret  and  anxiety  at 
ha\ing-  accepted  something  doubtful  through  a  loo  lenient  con- 
sideration of  the  losses  of  the  builders  attendant  upon  the  con- 
demnation of  an  expensive  part.  He  must  remember  that 
nothing  has  done  so  much  towards  bringing-  material  and  shop 
methods  up  to  their  present  excellence  as  has  the  framing  of 
li^g^l''  grade  spocificntions  and  compelling  the  contractors  to  live  up 
to  them  through  having  the  work  supervised  by  officers ;  men 
devoted  to  the  interests  of  the  government  and  beyond  suspicion 
of  corruption  or  of  venal  laxity.  These  inspectors,  by  their  con- 
sistent rejection  of  inferior  or  defective  material  or  workmanship, 
have  made  necessary  on  the  part  of  designers,  manufacturers  of 
material,  and  of  shop  supervisors,  a  continuous  study  of  the  pos- 
sibilities in  improvements  which  has  resulted  in  production  of 
such  uniform  grades  of  material  which,  at  the  time  of  the  writer's 
first  duty  at  a  ship  yard,  would  have  been  considered  absolutely 
impracticable ;  and  has  also  revolutionized  design  and  work- 
manship in  marine  engineering  construction.  Therefore,  it  will  be 
seen  that  while  rigid  inspection  is,  at  times,  mercilessly  cruel  to  the 
immediate  gain  of  the  builders,  it  nevertheless  ultimately  works 
to  their  highest  advantage,  and  adds  each  year  to  their  ability 
to  produce  better  and  more  perfect  results. 

As  it  is  quite  inconceivable  that  perfection  in  either  material 
or  workmanship  will  be  ever  secured,  the  nearest  practical  ap- 
proach to  it,  consistent  with  requirements  of  the  service  demanded 
of  the  parts,  is  all  that  should  be  aimed  at.  This  does  not  mean 
any  deviation  from  the  specifications  that  are  intentional,  no  matter 
how  mud*  lee-way  might  be  allowed  for  an  acci<lental  discrepancy. 
In  the  latter  cases,  a  full  and  careful  consideration  should  be 
given  to  the  particulars  of  the  fault  or  defect  in  relation  to  the 
effect  it  will  have  on  the  scr\'ice  of  that  piece,  and  when  it  is  found 
obviously  inconsequential,  there  should  be  no  question  of  passing 
it ;  exactly  as  would  be  the  case  were  the  inspector  paying  for 
the  vessel  himself.  It  is  a  pertinent  query  to  put  to  one's  self 
in  these  cases,  "  Would  I  take  it  if  I  were  buying  it  for  myself." 
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If  tlie  consequences  of  iisinp  tlie  parts  arc  doubtful  at  all,  the  sa 
directness  should  accompany  its  rejection,  so  as  to  pemiit  the 
ordering  another  part  at  the  earliest  moment.  There  should  be  no 
doubts  accompanying  acceptance.  If  the  matter  is  one  of  serious 
difference  of  opinion  and  the  contractors  desire  to  go  beyond  the  in- 
spector, it  should  be  with  his  full  written  statement  to  the  Bureau 
of  liis  reasons  for  rejection,  and  fully  shift  the  responsibility 
overruling  him  to  the  Dureau,  or  whoever  it  is  delegated  lOu 
Sometimes  hardships  are  no  doubt  inflicted  upon  the  contract 
by  rejecting  what  would  be  absolutely  as  good  as  a  perfect  pait 
but  the  moment  laxity  is  shown  in  the  matter  of  allowing  "  good 
enough  "  to  equal  excellent,  when  excellent  has  been  stipulated, 
the  efforts  to  produce  excellent  will  be  a  little  bit  relaxed  also,  and 
a  precedent  in  oificial  action  of  this  kind  will  liave  been  established 
that  will  have  a  most  persistent  way  of  embarrassing  future 
decisions. 

Decisions  should  not  be  delayed  a  moment  longer  than  it  takes 
to  get  at  the  facts,  or  the  positive  existence  of  a  reasonable  doulA. 
It  is  money  saved  to  the  contractor  to  have  decisions  made 
promptly,  one  way  or  the  other,  and  they  justly  appreciate  a  man 
who  will  not  dilly-dally  over  a  defect,  nor  take  questions  o£ 
acceptance  home  to  think  over  and  prepare  a  decision  for  next  week. 
This  must  not  be  construed  with  advocating  hasty  or  arbitrary 
action.  If  the  inspector  does  not  feel  qualified  to  personally 
declare  upon  the  fitness  of  a  part,  he  should  consult  his  assistants 
of  more  experience  in  the  particular  work,  and  if  he  does  fe«l 
himself  so  qualified  he  should  stilJ  consult  his  assistants  so  as  to 
avoid  overlooking  some  pertinent  reasons  for  or  against,  which 
may  may  not  have  occurred  to  him.  He  should  always  have  a 
reason  and  state  it.  but  he  should  not  argue  over  a  fact. 

All  parts  purchased  from  sub-contractors  in  a  finished  state, 
such  as  boilers^  tubes,  blowers,  pumps,  in  machines,  etc.,  and  all 
castings  and  forgings  made  by  sub-contractors  for  final  machining 
by  the  contractor,  are  inspected  by  other  officers  detailed  for  out- 
side material  inspection,  and  in  this  degree  the  shipyard  inspector 
is  primarily  assisted  in  a  large  field.  He  accepts  these  parts  suIh 
jcct  to  final  tests  on  board  ship  or  to  rejection  for  defects  developed 
in  machining. 

As  the  inspector  cannot  personally  be  in  the  shops  or  on 
ship  board  more  than  an  hour  or  two  a  day,  he  must  have  his 
representatives,  special  mechanics  skilled  in  machine  work,  always 
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on  the  job.  One  at  least  should  be  in  the  shops  and  one  on  each 
large  ship  as  soon  as  installation  is  begun,  and  the  duty  of  these 
men  is  to  keep  the  inspector  daily  posted  as  to  defects,  or  of 
important  work  approaching  in  line  of  tests  which  he  would 
prefer  to  witness  himself. 

In  the  larger  items  of  shop  work,  and  those  in  which  accuracy 
and  excellence  of  work  iind  material  directly  affect  the  results 
of  the  trial  trip,  the  contractor's  interests  are  paramount,  and 
there  will  be  found  little  to  criticize  that  will  not  be  discovered 
and  made  good  on  the  builder's  own  initiative.  Clearances,  journals 
and  bearings,  balancing  of  shafting  and  rotors,  and  of  propellers, 
and  making  tight  joints,  all  must  be  cared  for  in  the  best  manner 
to  bring  about  a  satisfactory  performance  in  engine  operation  and 
in  water  consumption. 

The  largest  field  for  inquisitive  inspection  is  that  of  castings, 
especially  of  iron  or  steel,  and  in  this  the  inspector  will  find  it 
necessary  to  remind  himself  of  the  guiding  principle  very  often — 
'*  Only  the  best  material  and  workmanship."  In  large  iron  cast- 
ings, as  of  rotor  casings  or  cylinders,  there  is  need  of  assuring 
oneself  of  having  the  proper  thickness  of  metal  in  the  walls, 
with  proper  allowance  for  machining,  and  especially  must  the 
flanges  measure  fully  up  to  the  design  after  carefully  noting 
the  drop  which  the  boring  of  a  rotor  casing  will  bring  about. 
and  upon  which  the  final  thickness  of  flanges  will  depend. 
Far  better  have  them  too  thick  than  even  a  sixteenth  thinner 
than  called  for.  In  parts  of  such  importance  and  costs,  there  is 
no  economy  in  allowing  machining  to  proceed  when  positive 
indications  are  tlial  the  part  will  not  measure  up  or  will  be  a  little 
short  of  dimensions  when  finished.  Call  it  off  at  once,  and  if  it 
appears  to  be  within  a  fair  margin  of  safety,  refer  the  matter  to  the 
designing  bureau  immediately  with  exact  figures,  and  do  not 
assume  any  authority  to  accept  short  measure  yourself,  at  least 
in  flanges  or  in  the  steel  castings  for  high  pressure  parts.  It  is 
usually  under  the  test  pressure  that  defects  are  found.  One  here 
must  look  closely  for  cracks  and  at  once  reject  a  cracked  valve  body 
no  matter  what  metal  it  is  made  of.  Sometimes  a  slightly  porous 
condition  will  show  up  under  the  ver>'  severe  hydraulic  pressure 
put  upon  these  bodies  and  yet  not  actually  indicate  a  spongy 
spot  in  a  bad  sense.  Slight  caulking  or  peening  will  sometimes 
fully  stop  this  acceptably,  but  spongy  spots  can  be  discovered  by 
the  pecn  haumier  also,  and  an  expert  will  readily  show  up  the 


L 


I300 


Inspection  Duty  at  Shipbuilding  Works. 


fliffercnce.  After  macliiniiig',  steam  valves  are  tested  under  steam 
pressure,  also  to  see  if  distortion  from  expansion  prevents  the 
valve  from  seating  tightly,  and  in  cases  of  the  "  double  puppet " 
throttle  valves  of  Destroyers,  the  greatest  difficulty  was  experi- 
enced in  this  direction.  It  is  interesting  to  study  the  designs 
of  the  larger  steam  valves  and  see  the  difficulties  in  the  way  of 
getting  a  "  cold  and  hot  tight  '*  valve. 

Electric  welding  may  be  allowed  by  the  Bureau  when  the  re- 
placement is  a  serious  cxjjense  or  a  cause  of  great  delay  to  the 
vessel.  This  has  been  done  with  very  satisfactory  results  in 
numberless  cases  abroad  and  at  home,  but  in  contract  work  it 
should  not  be  permitted  without  a  six  months*  guarantee  after 
delivery  of  vessel. 

The  special  mechanics  nnist  look  closely  after  test  numbers  and 
inspector's  stamps  on  material  from  outside  sub-contractors,  and 
should  not  pemilt  removal  of  identification  stamp  until  transferred 
to  another  part  of  the  piece.  Parts  as  finished  should  be  weighed, 
stamped  and  recorded  for  final  computation  of  weight  sheets^ 
Spare  parts  must  be  inspected,  checked,  boxed  and  boxes  clearly 
marked  with  note  of  contents. 

The  witnessing  and  record  of  shaft  calibration  under  torque 
must  be  carefully  carried  out.  as  the  great  value  of  the  data  is 
obvious  in  trial  results.  ■ 

5*^1^  Inspection. — In  installing  machinery  the  general  layout,  as 
designed,  generally  will  be  followed  very  closely  in  the  main  ele- 
ments, but  in  the  case  of  the  adjuncts  and  accessories  thereto,  much 
latitude  is  reserved  and  changes  in  location  of  auxiliaries  or  in  run 
of  piping  are  not  only  frequent  but,  for  best  results,  must  be  made 
by  personal  observation  of  the  compartments,  and  a  practical  sizing 
up  of  the  several  possible  arrangements  by  temporary  placements. 
The  guide-word  for  this  part  of  the  work  is  accessibility — always 
accessibility.  The  inspector  nuisl  be  keenly  alive  to  the  fact  that 
overhaul  and  repair  work  must  often  be  done  at  sea,  and  in  a  hurry, 
and  he  must  not  permit  a  valve,  pipe  joint,  cylinder,  steam  chest 
cover,  or  any  other  removable  part  to  be  located  where  its 
"undoing"  will  be  the  undoing  of  the  worker.  It  is  easy  lo 
prevent  such  faults  in  the  original  installation,  but  so  difficult  to 
correct  them  afterwards,  that  the  writer  most  eaniestly  urges  that 
the  query  be  ever  kept  in  mind  "  .Are  the  removable  parts  readily 
accessible?"  and  then  work  to  secure  the  very  best  arrangement 
it  is  possible  to  obtain. 
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NAVY  YARDS  AS  MANUFACTURING  ESTABLISH- 
MENTS, AND  THE  COST  OF  MANUFACTURED 
ARTICLES. 

By  AssT.  Naval  Constructor  C.  A.  Harrington,  U.  S.  Navy. 


During:  the  past  few  years  the  importance  of  navy  yards  as 

manufacturings  plants  has  been  brought  home  to  some  private 
concerns  in  the  loss  of  contracts  on  account  of  the  fact  that  a  sav- 
ing could  be  effected  by  manufacturing  the  articlt-  in  certain  yards 
at  less  cost  than  the  same  could  !>e  purchased.  Careful  scrutiny 
of  cost  returns  lo  the  bureaus,  and  investigation  of  the  cost  of 
manufacturing  standard  articles  of  equipage  at  the  diflferent  yards 
has  resulted  in  the  designation  of  certain  yards  as  manufacturing 
headquarters. 

Every  officer  in  the  service  knows,  in  a  genera!  way,  that  the 
New  York  yard  has  a  capacity  for  manufacturing;  anything  in  the 
shipbuilding  line  from  a  rivet  to  a  completed  26,000-ton  ship.  In 
addition,  however,  to  being  the  designated  navy  yard  for  the 
manufacture  of  Dreadmuights,  the  New  York  yard  is  also  the 
manufacturing  headquarters  for  a  number  of  other  articles  of 
equipage.  The  following  table,  which  shows  the  yards  at  which 
various  standard  articles  are  manufactured,  may  be  of  interest: 


New  York 

Boston 

Philadelphia 

Norfolk 

Ports- 
mouth 

Puget 
Sound 

Mare 

Island 

Ladder 
ireftds 

Cot  frames 

Chests,  in- 
flammable 
liauids 

Galley  tubs 

Clinical 
char! 
holders 

Straps  lor 

Motor 
dories 

Meat  blocks 

Motor  dories 

Mess  tables 
and 
benches 

Paint,  tor- 
pedo boat, 
green 

InvaHd's 
food 
trays 

Refriger- 
ators 

Paint,  tor- 
pedo boat* 
green 

Cutrirg  ta- 
bles 

Slraris  fnr 
hinccd 
berths 

Machine 

cutting 
tools 

Coaling  bags 

Spit  cup 
holders 

Chests  lor 
inflamma- 
ble medi- 
cal stores 

Racing 
cutters 

Ruing  cut- 
ler* 

Cbaini. 

ground 

Reirigcr- 

ators 

Paint  drums 

Tumbler 
holders 

Cleaning 
and 

painting 
stages 

Boat  cloths 

Boat  cloths 

Chains,  hang 

Boat  hooks 

Signal-flag 
chests 

Boat  spars 

Speed 
cones 

Canvas 
cots 

Coal  trucks 

Chain 
punches 

Cleaning  and 
painting 
stages 

Paint,  ship's 
bottom 

Camp 
chairs 

Ditty  boxes 

Covers, 

baize,  tor 
chronom- 
eter box 
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New  York 

Boston 

Philadelphia 

Norfolk 

Ports- 
mouth 

Puget 
Sound 

Mare 

Island 

Coaliagbags 

Canvas  cots 

Chests  for 

Paint,  for 

Camp 

Curtaina, 

inflamma- 

striping 

stools 

airport. 

ble  medi- 

door, etc. 

cal  stores 

CoTcra, 
baiae,  for 

Devil's 
claws 

Wood  fen- 
ders 

Hammocks 

Cooperage 

Flaca 

chronome- 

terbox 

Anchor 

Curtains, 

Hammock 

buoys 

Ditty  boxes 

Franklin 

Table 

•Jrport, 

bags 

Scuttle  butts 

lifebuoys 

door,  etc. 

for  destroy* 
ers 

and  spare 
parU 

Flaga 

Windsail 
bags 

Vegetable 
lockers 

SignaMiff 

chests 

Table  coTcra 

Bag  bags 

Squilgees 

tockcn 

Boat  chests 

Hawsers, 
rope,  cord- 
age 

Squilgee 
lian^les 

MattreiSM 

Hattreascs 

Hooka,  chain 

Spoon  oars 

Pillows 

PiDowa 

Keying 
nnga 

Ditty  boxes 
Cargo  nets 

Mattress 
coTcn 

Mattress 
coTcrs 

Chain  cables 

Breaker 

Pillow 
covers 

PUI0W 

Pendanta, 

•isnua 

Angle  bosc 

covers 

clear  hawse 

' 

valves 

Racka  for 

Shackles,  ca- 

FUnges 

band  fire 

ble,  spare 

for  vea- 

grenades 

• 

tdation 
pipe 

Coaling          Shsckle  keys 
blocks 

. 

Boat  hooks 

Speed  cones  |  Shackle-pin 

Boat  chesu 

Readj  mixed 

lOOIS 

■ 

Wood  fen- 

paints 

Shackle-pin 
forelocks 

ders 
Anchor 

.    Shackle-pin 
keys 

buoys 

jSkacklepins 

Stoppers, 
bitt 

Stoppers. 

deck 

hook 

1                      1 

Stoppers, 
with  turn- 

' 

buckle 

1 

'Stoppers, 

: 

ring 

1 

TenU 

Signal-flag 
Cheats 

Vegetable 

lockers 

Voice-tube 

' 

fittings 

1 

Hammocks 

1 

Fittings  for 

', 

hoisting 

steamers 

1 

Boat  slings. 

chain 
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It  will  be  seen  from  this  table  that  each  of  the  industrial  yards 
is  ciiarged  with  the  economical  manufacture  of  certain  standard 
articles,  and  as  these  articles  are  produced  in  fairly  large  quanti- 
ties, repeat  orders  being,  of  course,  frequent,  our  navy  yards 
to-day  partake  more  of  the  nature  of  pure  manufacturing  establish- 
ments than  ever  in  the  past. 

In  order  to  keep  track  of  the  cost  of  manufacture  of  such  stand- 
ard articles,  it  is  necessary  to  have  such  a  system  of  manufacture 
that  the  shop  superintendent  or  production  manager  may  IcU,  as  he 
goes  through  tlie  shops  on  lus  frequent  tours  of  inspection,  just 
what  progress  is  being  made  on  any  job,  and  what  the  direct  labor 
cost  is.  so  that,  if  necessarj',  steps  may  be  taken  to  etYect  any 
possible  economics. 

Every  job  for  the  manufacture  of  standard  articles  is  capable 
of  being  split  up  into  a  number  of  smaller  jobs  or  operations. 
These  smaller  jobs  or  operations  may  be  made  many  or  few, 
depending  upon  the  article  that  is  to  be  manufactured  and  upon  the 
discretion  of  the  production  manager.  It  is,  therefore,  possible 
to  analyze  each  job  and  to  make  out  for  that  job  a  set  of  standard 
operations  as  hereafter  shown.  These  operations  can  and  should 
he  revised  from  time  to  time  as  new  ideas  arc  presented  to  the 
production  manager,  which  will  tend  to  reduce  the  cost  of  manu- 
facture. 

As  a  simple  illustration  take,  for  example,  the  manufacture  of 

100  food  trays  for  sick-bay  berths.    These  articles  are  described  by 

'        specifications  and  consist  of  a  brass  pan  about  14  inches  x  22  inches 

X  I  inch  deep,  having  four  legs  of  such  shape  as  to  easily  rest 

I       upon  a  sick-bay  pipe  berth,  the  tray  being  nickel-plated.     The 

I       operations  for  the  manufacture  of  loo  of  these  food  trays  are  as 


Sheet  Metal  Shop. 


Operation  No-  i.— Mark  and  cut  out  100  pieces  of  sheet  brass 
as  per  template  for  100  food  trays. 

Operation  No.     2.^— Press  out  brass  for  100  food  trays. 

Operation  No.     3, — Anneal  pans  for  lOO  food  trays. 

Operation  No.  4. — Trim  and  turn  edges  of  loo  pans  for  food 
trays. 

Operation  No.  5. — Wire  edges  and  smooth  up  edges  of  100  pans 
for  food  travs. 
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Operation 
Operation 


No.     6. — Solder  comers  of  100  pans  for  foml  trays. 

of  brass  for  legs  of  100  food' 


No.    7. — Cut  out  pieces 

trays,  2  inches  wide  x  10  inches  long. 
Operation  No.    8. — Ilein  edges  and  form  up  400  pieces  of  bras 

for  legs  of  100  food  trays. 
Operation  No,    9. — Press  to  shape  400  legs  for  food  trays. 
Operation  No.   10, — Drill  holes  in  pans  and  in  legs  for  riveting 

100  food  trays.  , 

Operation  No.  11.— Rivet  400  legs  on  100  food  tray  pans.  1 

Operation  No.   12. — Buff  icx)  food  trays  and  prepare  for  nickel' 

plating. 
Operation  No.  13. — Nickel-plate    and    finish    buffing    loo    food 

trays. 

From  these  detailed  operations,  it  is  seen  that  the  maniifacttire 
of  this  article  consists  in  marking  out,  pressing,  wiring,  buffing, 
riveting,  and  electroplating,  each  of  these  being  separate  and  dis- 
tinct jobs.  The  instnictions  for  each  operation  are  written  on 
instruction  cards  and  assigned  to  tlie  various  machines.  When 
work  is  started  on  an  operation,  the  time  of  starting  is  entered 
on  the  back  of  the  instruction  card  and  likewise,  upon  completion, 
the  time  of  finishing  is  entered  also.  From  these  two  entries,  the 
time  and  the  direct  labor  cost  for  the  operation  are  easily  obtain- 
able, and  this  is  the  cost  which  the  production  manager  must  study 
and  analyze  if  he  desires  to  reduce  the  cost  of  production  of  the 
article.  It  should  not  be  understood  that  the  material  and  indirect 
costs  are  to  be  entirely  ignored.  Although  material  is  generally 
fixed  by  specifications,  at  times  other  material,  just  as  good  as 
that  specified,  but  of  lower  price,  can  be  used  to  advantage  for 
the  desired  purpose,  and  the  production  manager  should  also  study 
the  returned  cost  from  this  point  of  view.  The  indirect  cost 
should,  of  course,  be  studied,  but  it  is  the  hardest  element  of  total 
cost  for  the  production  manager  to  control,  inasmuch  as  a  great 
many  of  the  items  which  compose  indirect  expense  are  beyond 
his  reach.  I 

A  divisional  officer  on  board  ship  in  training  guns'  crews  selects 
his  men,  details  them  to  the  best  advantage,  that  is.  to  the  station 
for  which  they  are  best  adapted,  drills  them  and  observes  their 
motions,  and  introduces  any  little  scheme  whereby  one  second  j 
or  a  fifth  of  a  second  may  be  clipped  oflF  his  loading  time.  Iti 
somewhat  the  same  way,  the  production  manager  at  a  navy  yard 


1 
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studies  the  results  obtained  from  the  operation  cards  in  the  hope 
that  hours  may  be  clipped  off  future  jobs  of  a  similar  nature. 
Frequently  such  study  or  analysis  will  show  (l)  that  certain 
operations  can  be  performed  by  lower  priced  men ;  (2)  operations 
done  by  hand  may  be  more  profitably  done  by  machinery,  using^ 
dies,  jigs,  multiple  patterns,  etc.,  which  makes  it  necessary-  to 
revise  the  standard  operations;  (3)  competition  maybe  introduced 
by  assigning  the  same  operations  to  different  workmen,  it  being 
noted  that,  in  this  manner,  a  mechanic  may  be  found  who  is 
especially  adapted  to  the  class  of  work  under  consideration.  At 
this  point,  it  is  pertinent  to  note  that,  while  there  is  no  method  in 
use  at  present  at  navy  yards  whereby  a  bonus  or  othtr  reward 
may  be  received  by  navy  yard  workmen  (there  being  also  only  a 
few  yards  where  piece  work  is  in  use),  the  bonus  system  is  prac- 
tically in  effect  on  board  ship,  in  that  prizes  and  higher  rates  of 
pay  may  be  obtained  by  winning  guns'  crews  and  members  of  the 
engincer*s  force  if  the  gun  wins  out  at  target  practice,  and  the  ship 
wins  out  in  the  engineering  competition. 

In  the  preceding  paragraph,  the  methods  of  reducing  costs  have 
been  outlined.'  The  most  important  of  these  and  the  one  which 
yields  the  largest  returns  is  the  substitution  of  machinery  for 
hand  labor,  and  the  use  of  dies,  patterns,  templates,  etc.,  wherever 
possible.  As  there  are  even  at  the  present  day  some  mechanics  who 
have  a  grudge  against  labor-saving  machinery,  it  is  necessary  for 
the  shop  superintendent  ( i )  to  have  a  knowledge  of  the  capacity 
of  the  machinery  at  his  disposal,  and  (2)  to  l>e  thoroughly  familiar 
with  the  method  of  manufacturing  all  standard  articles,  in  order 
that  slow  and  expensive  methods  may  be  replaced  by  economical 
ones.  As  an  illustration  of  this,  ditty  boxes  and  camp  chairs,  camp 
stools,  etc.,  which  are  given  one  coat  of  oil  before  shellac  and 
varnish  are  applied,  can  be  dipped  in  a  small  tank  of  oil  by  a  laI>orer 
or  helper  in  nuich  quicker  time  than  it  takes  the  most  expert 
painter  to  apply  a  coat  of  oil  over  the  same  article  with  a  brush, 
and,  in  addition,  the  fonner  method  is  believed  to  produce  better 
results.  It  should  be  ncite<l  in  these  cases  that,  while  the  actual 
decrease  in  cost  is  effected  by  the  use  of  labor-saving  machinery, 
the  necessity  for  the  use  of  the  same  is  brought  to  light  by  a  study 
of  the  operation  cards  previously  mentioned.  A  numl>er  of  other 
cases  where  the  cost  of  worfc  has  been  reduced  by  the  use  of  simi- 
lar methods  have  also  come  within  the  experience  of  the  writer. 
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The  experience  gained  from  these  cases  shows  that,  while  the  men 
systematizatioD  of  methods  has  a  certain  value  of  its  own.  and 
effects  a  saving-  in  manufacture,  the  great  gains  are  made  by  locat- 
ing and  remedying  the  leaks  pointed  out  by  the  operation  cards. 
It  will  be  seen  that  this  method  bears  a  striking  resemblance  to  the 
practice  of  making  time  studies  on  manufacture  work. 

A  very  important  factor  in  connection  with  the  unit  cost  of  any 
article  is  the  number  of  such  articles  that  are  manufactured  in 
one  lot.  This  principle  applies  in  the  manufacture  of  practically 
all  articles.  The  unit  cost  of  sailing  launch  masts,  for  instance, 
is  less  when  these  masts  are  manufactured  in  lots  of  ten  than  when 
they  are  manufactured  singly.  Likewise  the  unit  cost  of  ditty 
boxes  made  up  in  lots  of  lOo  is  much  more  than  the  unit  cost  of  { 
boxes  made  up  in  lots  of  looo.  One  reason  for  this,  of  course,  b 
plainly  evident  in  that  the  working  gang  have  a  better  chance  to 
warm  up  and  do  better  team  work  on  the  larger  lot  than  on  the 
smaller.  The  principal  reason,  however,  is  determined  fron»  an 
analysis  of  the  movements  which  make  up  an  operation,  and  it  may 
be  here  remarked  that,  in  some  systems  of  manufacturing,  these 
movements  are  also  known  as  operations,  and  are  embodied  in 
the  written  instruction  sheet.  The  analysis  of  eacli  operation 
shows  that  a  certain  amount  of  time  is  taken  up  in  setting  up  a 
machine,  which  is  the  same  for  one  article  as  for  lOOO.  This  is 
the  principal  reason  why  tlie  unit  cost  of  large  lots  is  less  than 
the  unit  cost  on  small  lots,  and  can  be  seen  from  the  following 
demonstration. 

As  the  total  direct  labor  cost  is  a  function  of  time,  it  will  suffice 
to  show  that  the  unit  time  on  large  lots  is  less  tlian  on  small  lots 
manufactured. 


T|=total  time  for  operation  No.  I. 
r„  =  total  time  for  wth  operation, 
f,  =time  required  for  putting  the  raw  material  through  ^ 
one  complete  cycle,  t.  €.,  taking  a  sheet  of  brass,  put-^| 
ting  it  through  the  press  and  putting  the  pressed  pan 
in  a  second  pile. 
f,*  =  time  consumed  in  setting  up  the  machine,  which  is  the 

same  for  one  article  as  for  500  or  t,ocx). 
a  =  number  of  articles  being  manufactured. 
r= total  time  for  job. 
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Then    7=  T, +'/•,+ 


r„. 


Unit  time  of  nianutaclure  = 


=  /,+/,+  ..../.+ 


(V+VH-..,.^^) 


It  will  be  .seen  from  this  that  as  a  is  made  large,  —-  may  be 


to  approach  t^-^t^-^  -  -  -  .^«.     On  large  ordera 

is  very  small  and  is  praclically  negligible;  on  small  orders  and 
especially  for  articles  which  are  composed  of  a  number  of  machine 


operations. 


(?,■+<,■+..■■<,.■), 


is  appreciable.    This  is  the  reason 


why  manufacturing  divisions  at  navy  yards  object  to  manufac- 
turing articles  in  small  quantities.  Another  important  reason  for 
turning  out  articles  in  large  quantities  (which,  however,  has  no 
bearing  on  the  cost,  but  which  should  be  mentioned)  is  the  large 
saving  which  can  be  made  in  clerical  work  in  the  offices  of  the 
General  Storekeeper,  manufacturing  department,  and  accounting 
officer. 

Some  years  ago  there  appeared  in  the  Naval  Institute  a  dis- 
cussion of  the  wide  variations  in  cost  at  navy  yards  of  the  same 
article  when  manufactured  at  different  navy  yards,  and  the  article 
when  manufactured  at  different  times  in  the  same  yard.  From 
the  treamient  of  this  question  at  present,  it  may  be  seen  that  the 
variation  in  unit  costs  is  very  likely  to  occun  Wide  variation  in 
costs  should,  however,  be  investigated.  Invoiced  prices  are  to 
be  looked  on  with  suspicion  as  they  are  frequently  the  result  of  an 
appraisal  made  from  ignorance,  an  example  of  this  being  the 
appraised  value  of  two  life  buoys  which  recently  came  within  the 
writer's  observation,  namely,  $90  each.  The  buoys  in  question 
needed  repairs  to  the  amount  of  $15  each  to  make  them  as  service- 
able as  new  buoys.  If  a  re-survey  and  appraisal  had  not  been 
made,  these  buoys  would  have  been  invoiced  back  to  store  at  about' 
$105  each,  whereas  the  cost  of  new  buoys  is  about  $65  each.  With 
manufacturing  distributed  to  the  various  yards,  as  shown  in  the 
foregoing  pages,  the  only  permissible  variation  in  cost  should  be 
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in  the  nature  of  reduction.  As  an  example  of  the  fairly  constant 
price  at  which  articles  are  now  manufactured,  may  be  mentioned 
the  unit  cost  on  three  orders  of  ditty  boxes  completed  at  the  Ports- 
mouth yard  during  the  past  year,  these  orders  being  for  1500, 
1000,  and  800  boxes,  on  which  the  unit  costs  were  $1.84,  $1,732, 
and  $1,737,  respectively.  The  higher  cost  of  the  lot  of  1500  over 
smaller  lots  is  caused  by  a  difference  in  material  cost.  Manufac- 
turing conditions  in  navy  yards  are  more  standardized  to-day  than 
they  were  when  the  discussion  referred  to  at  the  beginning  of 
this  paragraph  appeared  in  these  Proceedings. 

In  commercial  life  to-day  competition  is  extremely  keen,  and 
manufacturing  establishments  take  every  chance  to  increase  the 
volume  of  their  business.  Competition  between  navy  yards  is  also 
more  intense  to-day  than  ever.  The  yard  which  can  secure  a  large 
volume  of  varied  manufacture  work  has  a  much  better  chance 
of  preserving  a  constant  working  force.  Men  naturally  do  not 
work  as  efficiently  if  they  know  that  discharges  are  to  be  made 
in  the  near  future;  hence,  the  importance  of  manufacture  work 
to  a  yard  which  desires  to  maintain  a  fairly  constant  and  efficient 
working  force  which  will  lead  to  a  general  high  efficiency  in  the 
yard  as  a  whole. 


[COPTBiairTBD.] 

U.  S.  NAVAL  INSTITUTE.  ANNAPOLIS.  MD. 


A  HALF  CENTURY  OF  NAVAL  ADMINISTRATION  IN 
AMERICA.  1861-1911.* 

By  Charles  Oscar  Paullin. 


The  Navy  Department  DurinC  the  Civil  War,  1861-1865. 

With  tlie  inaug^uration  of  Abraham  Linrnin  on  March  4,  1861. 
there  began  at  Washington  a  new  administrative  regime,  destined 
to  be  long-Hve(K  and  to  exercise  a  great  influence  upon  the  nation. 
New  men.  animated  with  fresh  jnirpuses  and  trained  in  a  different 
political  school  from  thai  of  their  predecessors,  took  up  the  work 
of  Federal  administration.  The  executive  departments  passed 
from  the  Democrats  to  the  ReptiMicans,  With  the  exception  of  the 
Harrison-Tyler  and  Taylor-l-'illmore  a<lministrations,  the  Demo- 
crats had  been  in  power  since  the  first  inauguration  of  Andrew 
Jackson,  on  March  4,  1829.  Disregarding  Grover  Cleveland's  two 
administrations,  the  Republicans  at  the  end  of  the  administration 
of  President  Taft  will  have  controlled  the  departments  continu- 
ously since  March  4,  1861 — a  period  of  fifty-two  years. 

On  the  coming  of  Lincoln,  Southern  influences,  which  for 
twenty  years  had  prcdoiuinaltd  in  the  Navy  l>;partnient,  yielded 
to  Northern.  The  Southern  line  of  Secretaries  of  the  Navy  was 
succeeded  hy  a  new  Northern  line.  The  first  Secretary  under  the 
Republicans  was  Gideon  Welles,  of  Hartford,  Connecticut.  Welles 
served  longer  than  any  of  his  predecessors :  and,  up  to  the  present 
time,  than  any  of  his  successors.  Two  Secretaries,  however, 
served  almost  as  long — Robert  Smith,  1R01-1809.  and  George 
M.  Robeson,  1869-1877.  Welles's  term  extended  from  March  5. 
1861,    to    March   3,    1869.   and   covered   the   administrations    of 

*  Articles  by  the  same  author  on  the  subject  of  Naval  Administration  in 
America  have  appeared  in  the  Prockedinos  Nos.  119,  r^o.  I2J,  and  124. 
This  present  series  continues  the  subject. 
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Abraliani  Lincohi  and  Andrew  Johnson.  Tliis  period  nf  eight 
years  fomis  an  important  and  well-defined  era  in  naval  history^ 
since  it  is  marked  by  the  rise  and  decline  of  the  navy  of  the  Civil 
War.  The  first  four  years  saw  the  rise,  and  the  second  four  the 
decline  of  the  navy.  Tiie  former  period,  that  of  Welles*s  first 
administration,  is  practically  coincident  with  the  Civil  War,  and  is 
treated  of  in  this  and  tlie  succeeding  chapter. 

The  task  of  Secretary  Welles  from  1861  \o  1865  was  of  greater 
magnitude  and  diversity  than  that  of  any  of  his  predecessors 
For  four  momentous  years  it  was  liis  lot  to  work  and  suffer  with 
Lincoln  under  the  heal,  burden  and  turmoil  of  civil  conflict.  Mam 
new-duties  unknown  to  the  piping  times  of  peace  fell  to  him,  and  ibe 
old  and  usual  duties  of  the  naval  office  were  greatly  complicated, 
and  were  rendered  important  and  insistent  by  the  needs  of  war 
The  nisty  machinery  of  the  Department  had  to  be  repaired,  lubri- 
cated, and  enlarged.  The  thunderbolts  of  war  had  to  be  forged 
Officers,  sailors,  and  ships — ^the  staples  of  navies — had  to  be 
supplied  in  great  numbers.  From  1861  to  1865  the  number  of 
ships  increased  from  90  to  670:  of  officers,  from  1300  to  6700;  and 
of  seamen,  from  7500  to  51,500.  The  annual  naval  expenditures 
rose  from  $12,000,000  to  $123,000,000.  With  Welles  rested  iht 
final  decision  respecting  all  shipbuilding  programs,  the  principal 
plans  of  naval  operations,  and  the  general  lines  of  naval  jx>licy. 
He  was  held  responsible  for  the  blunders  and  failures  of  the 
Department  and  the  navy. 

Gideon  Welles  was  descended  from  the  best  stock  of  Connecti- 
cut, The  original  emigrant  of  his  family  to  that  slate.  Thomas 
Welles,  held  many  important  public  offices  between  1639  and 
1659,  being  twice  elected  governor  of  the  infant  colony.  Gideon 
was  educated  at  the  Episcopal  Academy,  in  Cheshire,  Connecti- 
cut, and  at  the  Norwich  University.  He  read  law,  and  at  the  age 
of  twenty-three  became  editor  and  one  of  the  proprietors  of  the 
Hartford  Times,  which  he  edited  until  1837.  From  1827  to  1835 
he  was  a  member  of  the  Connecticut  legislature.  For  several 
years  he  served  his  state  as  comptroller  of  public  accounts,  and  for 
some  five  years  was  postmaster  of  Hartford.  From  1846  to  1849 
he  was  chief  of  the  Bureau  of  Provisions  and  Clothing  in  the 
Navy  Department,  at  Washington. 

In  politics,  Welles  was  for  many  years  a  Jacksonian  Democrat. 
His  anti-slavery  views,  however,  carried  him  into  the  Republican 
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party,  and  in  1856  be  was  its  candidate  for  Governor  of  Connec- 
ticut. He  was  a  leading  contribntor  to  the  Hartford  Ez'cning 
Press,  the  Republican  organ  of  his  state.  For  several  years 
Welles  was  a  member  of  the  Republican  National  Committee. 
He  was  a  delegate  to  the  Republican  National  Conventions  of 
1856  and  i860,  ser\'ing  in  the  latter  year  as  the  chairman  of  the 
Connecticut  delegation.  During  the  presidential  campaign  of 
i860  he  laljored  earnestly  for  the  election  of  Lincoln.' 

In  November,  i860,  Lincoln  began  to  consider  various  men  for 
places  in  his  cabinet.  VVelles's  name  was  one  of  the  first  pre- 
sented to  him,  and  was  the  .•subject  of  a  special  consultation. 
Vice-President  Plannibal  Hamlin  urged  \Vellcs*s  appointment. 
Senator  John  P.  Hale,  a  New  Ilampslurc  politician  nf  unsavory 
repute,  was  rather  earnestly  pressed  upon  the  President  for  Secre- 
tary of  the  Navy,  and  he  was  somewhat  mortified  that  his  pre- 
tensions for  the  place  were  not  more  seriously  regarded.  Other 
names  may  have  been  con5idcre<l.  Lincoln.  Iinwevcr,  was  from  the 
first  convinced  of  Welles's  fitness,  availability  and  representative 
character,  an<l  decided  to  invite  him  to  a  seat  in  the  cabinet.' 

The  assignment  of  Welles  to  the  Navy  Department  instead  of 
to  some  other  secretaryship  may  be  ascribed  to  his  three  years' 
experience  as  chief  of  the  Bureau  of  Provisions  and  Clothing,  and 
to  his  residence  in  New  England,  wh«se  maritime  interests  have 
given  her  a  claim  upon  the  naval  portfolio.  In  making  up  his 
cabinet,  Lincoln  apportioned  its  members  according  to  their  sec- 
tional residence  and  their  party  antecedents,  Welles  was  chosen 
as  the  New  Kngland  member,  and  as  a  representative  of  the 
Democratic  element  of  the  Republican  party.  The  early  Republi- 
cans, it  is  recollected,  were  recruited  principally  from  the  Whigs, 
Democrats,  and  Free  Boilers.  The  Whig  faction  was  not  gen- 
erally friendly  to  Lincoln's  naval  secretary.  Within  the  cabinet 
no  love  was  lost  between  Welles  and  the  Secretary  of  State.  Wil- 
liam H.  Seward.  In  December,  i860,  Tlnirlow  \\'eed,  one  of  the 
leaders  of  the  Whigs  in  New  York,  spoke  to  Lincoln  against  his 
choice  of  Welles  for  the  naval  portfolio.  Weed,  so  the  story  goes, 
said  to  the  President  that  if  he  would,  on  his  way  ta  his  inaugu- 


'  Roytiton,  Navy  daring  the  Great  Rehctlion,  T.  22-24. 

'Manuscript  Papers  of  Gideon  Welles  in  the  possession  of  Mr.  Edgar 
T.  Welles  of  New  York  City;  Nicolay  ard  Hay.  T-incoIn,  III,  367;  Diary 
of  Gideon  Welles,  vol.  T,  p.  xxi. 
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ration  in  Washington,  stop  long  enough  in  New  York,  Phila- 
delphia, or  Baltimore,  to  select  an  attractive  figurehead  from  the 
prow  of  a  ship,  would  adorn  it  with  an  elaborate  wig  and  luxu- 
riant whiskers,  and  would  transfer  it  to  the  entrance  of  the  Navy 
Department,  this  figurehead  would  be  quite  as  serviceable  to  ihc 
navy  as  Welles,  and  much  less  expensive.  **  Oh,"  Mr.  Lincoln 
replied,  "  wooden  midshipmen  answer  very  well  in  novels,  but  wc 
must  have  a  live  Secretary  of  the  Navy.*" 

Welles's  "  elaborate  wig  and  luxuriant  whiskers  "  gave  him  a 
patriarchical  appearance,  which  his  age  and  vigor  of  mind  belied. 
Wlien  he  entered  the  cabinet  he  was  in  his  fifty-ninth  year.  Sec- 
retary of  State  Seward  and  Secretar>'  of  War  Cameron  were  older 
than  the  Secretary  of  the  Navy,  and  Attorney-General  Bates  was 
ten  years  his  senior.  Among  the  naval  officers  and  sailors  his 
paternal  and  benevolent  aspect  won  for  him  the  familiar  appellatioo 
of  '•  Father  Welles/*  or  "  the  Old  Man  of  the  Sea."  Mr.  Charles 
A.  Dana,  for  a  time  an  Assistant  Secretary*  of  War  to  Edwin 
M.  Stanton,  has  left  us  one  of  the  best  characterizations  of  Lin- 
coln's naval  secretary.  *'  Welles  was  a  curious-looking  man," 
Dana  said,  "  he  wore  a  wig  which  was  parted  in  the  middle,  the 
hair  falling  down  on  each  side ;  and  it  was  from  his  peculiar 
appearance,  I  have  always  tliought,  that  the  idea  that  he  was  an 
old  fog>'  originated.  1  remember  Governor  Andrew,  of  Massa- 
chusetts, coming  into  my  office  at  the  War  Department  one  day, 
and  asking  where  he  could  find  *  that  old  Mormon  deacon,  the 
Secretary  of  the  Navy.'  In  spite  of  his  peculiarities,  I  think  Mr. 
Welles  was  a  very  wise,  strong  man.  There  was  nothing  decor- 
ative about  him ;  there  was  no  noise  in  the  street  when  he  went 
along;  but  he  understood  his  duty,  and  did  it  efficiently,  continu- 
ally, and  unvaryingly.  There  was  a  good  deal  of  opposition  to 
him,  for  we  had  no  navy  when  the  war  began,  and  he  had  to  create 
one  without  much  deliberation ;  but  he  was  patient,  laborious,  and 
intelligent  at  his  task."  * 

Welles  was  sometimes  unjustly  regarded  as  a  tinie-ser\4ng, 
routine-loving  secretarj',  a  friend  to  red-tape.  It  is  true  that  he 
was  not  one  of  those  dashing  administrators,  who  reach  con- 
clusions by  intuition,  put  tlieir  decisions  into  effect  with  great 


I 
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'  Wecd»  Autobiography.  I,  606-607.  61  r. 
•Dana,  Recollections  170. 
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strenuosity,  and  are  at  once  the  inspiration  and  the  terror  of  their 
subordinates.  Rather,  he  was  the  quiet,  unswerving,  fearless 
executive,  who  reasons  carefully  from  the  evidence,  and  draws 
temperately  his  conclusions  therefrom,  who  enforces  his  judgments 
with  firmness  and  uniformity,  and  who  gains  the  esteem  of  his 
fellows  by  reason  of  his  patience,  integrity,  and  justice.  His 
qualities  were  solid,  and  never  showy.  While  he  had  his  antip- 
athies, he  nevertheless  administered  the  navy  as  a  nile  with 
great  impartiality.  That  he  distributed  the  honors  and  rewards  at 
his  disposal  without  prejudice  and  bias,  did  not  always  appear  to 
be  true  to  those  ofiicers  who  were  disappointed  in  not  receiving 
their  share  of  distinctions,  and  tliere  are  always  many  such  officers 
during  a  war.  Could  they  have  known  the  mind  of  the  Secretary 
of  the  Navy,  they  would  have  found  that  his  decisions  were  based 
upon  just  principles  of  administration  and  the  information  pre- 
sented to  him. 

Welles  applied  the  laws  of  the  navy  fearlessly  and  without 
favor,  no  matter  what  the  rank  of  the  offender.  He  stood,  as  few 
Secretaries  have,  for  naval  discipline  and  an  impartial  adminis- 
tration of  the  naval  code.  More  than  once  he  rebuked  a  naval 
court  for  bringing  in  a  verdict  contrary  to  the  evidence  presented 
to  it.  A  court-martial,  of  which  Farragut  was  president,  found 
the  captain  of  a  certain  ship  guilty  of  failing  to  do  his  utmost  to 
overtake  and  capture  a  certain  Confederate  vessel,  an  offense 
punishable  with  death.  The  court  sentenced  the  offending  officer 
to  be  suspended  from  the  navy  for  two  years  on  leave-of-absence 
pay — a  mere  nominal  penalty.  Welles  in  reviewing  these  absurd 
findings  pointed  out  that  the  sentence  of  the  court  would  be  too 
mild  ff^r  a  trivial  offense,  and  declared  that  such  punishment  as  the 
court  had  prescril>ed  **  no  officer  could  obtain  from  the  Depart- 
ment as  a  favor."  * 

Welles  was  generous  in  his  praise  of  gallant  and  meritorious 
conduct.  His  congratulatory  messages  to  the  victorious  naval 
officers  were  warm  and  hearty,  and  felicitously  phrased.  As  a 
newspaper  writer,  he  had  acquired  considerable  facility  in  com- 
position, and  his  official  reports  are  therefore  more  interesting 
reading  than  most  documents  of  this  sort,  usually  so  dry,  common- 
place and  dispiriting.  Unlike  some  of  the  Naval  Secretaries, 
Welles  did  not  depute  to  his  subordinates  the  composition  of  his 

'  Official  Records,  set.  I,  vol.  3,  pp.  467-470. 
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annual  rqjorts,  although  he  availed  himself  of  their  criticisms  and 
suggestions.  His  writings  reveal  a  faculty  for  lucid  expression. 
clear  thinking  and  the  discernment  of  the  gist  of  any  subject. 
From  the  diary  which  he  kept  during  and  after  the  war,  a  recently 
published  document  of  great  historical  value,  one  gathers  that  its 
author  was  methodical,  painstaking  and  honest,  and  fearless  in 
criticising  his  colleagues.* 

In  determining  the  policy  of  the  government,  Welles's  advice 
was  much  valued  by  the  President.  His  knowledge  of  public 
affairs  was  seasoned,  and  his  judgment  was  sober  and  generally 
well  balanced,  but  his  counsel  was  not  always  politic.  In  the 
Mason  and  Slidell  episode,  he  wrote  a  warmly  congratulatory  let- 
ter to  Captain  Wilkes,  whose  acts  were  finally  disavowed  by  the 
President.  That  the  Secretary  of  the  Navy  should  have  had  a 
profound  knowledge  of  international  law  was,  however,  hardly  t« 
he  expected.  Regarding  the  government's  powers  under  the  consti- 
tution, Welles  took  a  middle  gruimd,  being  ncitlier  a  strict  nor  a 
broad  constructionist.  He  and  the  Secretary  of  State  were  instinc- 
tively opposed  to  each  other,  and  were  usually  on  opposite  sides  of 
the  questions  that  came  before  the  cabinet.  Welles  regarded 
Seward  as  an  intriguing  and  designing  politician.  He  held,  on 
plausible  grounds,  that  Seward's  conduct  during  the  first  weeks  01 
Lincoln's  administration  was,  if  not  traitorous,  certainly  highly 
unpatriotic.  The  Secretary  of  the  Navy  possessed  none  of  those 
superb  delusions  that  sometimes  afflicted  Lincoln's  brilliant  Secre- 
tary of  State.  On  matters  lying  within  the  field  of  his  informa- 
tion, his  judgment  was  certainly  as  reliable  as  that  of  his  colleague 
in  the  Stale  Department 

Early  in  the  war  Welles  and  Seward  did  not  get  along  well 
together,  and  some  grave  misunderstandings  arose  between  them. 
At  one  time  Welles  and  Secretar>'  of  War  Stanton  engaged  in  a 
serious  altercation  over  the  exchanging  of  prisoners.  Several 
naval  officers,  notably  Dupont,  Wilkes,  and  Preble,  had  unpleasant 
differences  with  the  Secretary.  For  all  his  controversies,  it  must 
be  said.  Welles  had  ample  grounds.  A  fearless  executive,  intent 
upon  the  performance  of  his  duties,  is  certain  to  have  more  or  less 
trouble  with  bis  subordinates  and  colleagues.  Some  of  Welles's 
critics,  however,  hold  ih^t  his  disputes  reveal  defects  of  character 
common  to  New  Englanders — a  lack  of  tact  and  sympathy,  an 
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arbitrary  and  inflexible  mind,  aiid  an  inability  to  understand  an 
opponent's  point  of  view. 

To  a  technical  and  intimate  knowledge  of  the  navy,  Welles 
made  no  pretensions.  He,  however,  was  better  equipped  for  his 
duties  than  most  Secretaries  have  been.  His  three  years'  service 
in  one  of  the  naval  bureaus  had  given  him  a  considerable  acquaint- 
ance with  the  business  of  the  Department.  Fortunately,  the  limi- 
tations in  Welles's  naval  knowledge  were  adequately  compensated 
by  the  extensive  professional  information  of  his  Assistant  Secre- 
tary, Gustavus  V.  Fox,  whose  selection  by  President  Lincoln  as 
Welles's  aid  in  the  Navy  Department  was  a  most  happy  one. 

At  the  beginning:  of  the  war  Fox  was  in  his  fortieth  year.  He 
was  born  in  Saugus,  Essex  County,  Massachusetts.  His  father 
was  a  country  physician,  in  moderate  circumstances.  At  the  age 
of  sixteen  young  Fox  was  appointed  midshipman  in  the  navy, 
where  he  remained  for  eighteen  years,  and  had  a  most  varied 
naval  career.  He  served  in  the  Mediterranean,  East  Indian, 
Pacific,  Brazil,  and  African  squadrons,  participated  in  the  naval 
operations  of  the  Mexican  War,  and  for  a  time  assisted  in  the 
work  of  the  Coast  Survey.  In  1853- 1854  he  commanded  a  mail 
steamer,  plying  between  New  York  and  tlie  Isthmus  of  Panama, 
and  belonging  to  one  of  the  subsidized  steamship  lines.  In  July, 
1856,  having  reached  the  rank  of  lieutenant,  he  resigned  from  the 
navy  and  accepted  the  position  of  "  agent "  of  the  Bay  State 
Woolen  Mills,  at  Lawrence,  Massachusetts.  Early  in  x86i  he 
came  to  Washington  with  a  plan  for  the  relief  of  Fort  Sumter, 
and  in  April  President  Lincoln  permitted  him  to  put  it  into  oper- 
ation. In  planning,  promoting  and  conducting  this  daring  adven- 
ture, he  displayed  such  energy,  tact,  and  initiative,  that  the  Presi- 
dent was  most  favorably  impressed  with  him.  These  qualities, 
together  with  the  strong  influence  of  his  family  connections,  who 
stood  close  to  Lincoln,  soon  brought  him  political  preferment. 
On  May  9,  1861,  he  was  appointed  chief  clerk  of  the  Navy  Depart- 
ment, and  on  July  31  he  was  promoted  to  be  Assistant  Secretary 
of  the  Navy,  a  newly-created  position. 

Fox's  career  both  in  and  out  of  the  navy  admirably  fitted  him 
for  the  assistant  secretaryship.  His  long  service  in  the  navy  gave 
him  a  wide  acquaintance  among  the  naval  officers.  He  had 
acquired  the  habit  of  the  navy  and  of  the  sea,  and  knew  well  the 
practice  of  the  naval  profession.     On  the  other  hand,  his  expe- 
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riences  as  a  New  England  manufacturer  had  familiarized  htm 
with  the  currents  of  thought  and  action  outside  of  the  navy,  with 
the  methods  of  business,  its  economies  and  administration,  and 
the  qualities  of  commercial  men.  In  the  science  of  the  naval  pro- 
fession, in  contradistinction  to  its  art.  Fox  was  not  especially  well 
j^jrounded.  His  knowledge  of  naval  architecture  was  riaturaUy 
limited,  and  his  naval  strategy  proved  to  be  at  times  faulty.  He 
sometimes  appeared  more  ready  to  plan,  than  laboriously  to  exe- 
cute. Fox  was  decisive,  quick  of  mind,  and  self-conftdent.  No 
matter  how  dark  and  gloomy  were  the  prospects  of  the  Unionists, 
the  buoyancy  of  his  spirits  never  failed  him.  He  was  urbane  and 
suave,  and  had  a  most  engaging  personality.  The  amenities  of 
social  life  came  easy  to  him.  His  falhcr-in-law  was  Francis  P. 
Blair,  one  of  the  leaders  at  the  National  Republican  Convention  of 
i860;  and  his  brother-in-law  was  Lincoln's  postmaster-general 
Montgomery  Hlair.  During  the  war  the  Blairs  were  exceedingly 
influential  in  national  politics.  Few  men,  who  in  the  eventful 
spring  of  1861  came  to  the  surface  of  that  tempestuous  political 
sea  at  Washington,  were  as  likely  as  Guslavus  V,  Fox  to  survive 
in  its  rough  waters  and  ride  its  waves  to  preferment  and  emi- 
nence.' 

It  is  said  that  Fox  was  not  VVelles's  first  choice  for  the  assistant 
secretaryship.'  This  may  well  have  been,  for  the  two  men  differed 
widely  in  professional  training,  habit  of  mind,  and  personal  char- 
acteristics. Their  official  relations,  however,  were  intimate,  cor- 
dial, and  unaifRed  by  discords.  Welles  valued  Fox's  services 
highly,  although  he  discovered  certain  shortcomings  in  him. 
Each  gave  to  the  other  his  confidence.  .As  Assistant  Secretary  of 
the  Navy,  Fox  was  Welles's  "  chief  of  staff/*  his  professional  and 
confidential  adviser.  In  choosing  officers  for  important  tasks,  in 
formulating  plans  of  naval  operations,  and  in  the  execution  of  the 
technical  business  of  the  Secretary's  office,  Welles  received  the 
counsel  and  suggestions  of  his  assistant,  and  largely  acted  upon 
them.  In  the  work  of  the  department,  he  gave  Fox  a  remarkably 
free  hand.  Fox  corresponded  with  many  of  the  nava)  officers. 
sending  them  much  valuable  information,  and  often  discussing^ 
with  them  their  plans  of  naval  operations.  Notwithstanding  these 
letters  are  personal,  they  assume  a  semi-official  character  by  re; 
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of  the  subjects  discussed  and  the  circumstances  under  which  they 
were  written.  Respecting  minor  naval  affairs.  Fox  gave  official 
orders  in  his  own  name.  Lincoln  advisefl  as  freely  with  the 
Assistant  Secretary  as  with  the  Secretan-. 

Both  Welles  and  Fox  had  a  great  capacity  for  work,  and  each 
wrote  with  their  own  hands  a  vast  numl>er  of  letters.  To  their 
subordinates  they  often  appeared  fatigued  and  overworked. 
Night  after  night  they  toiled  over  their  desks  at  the  Department. 
In  the  course  of  his  duties,  Fox  now  and  then  visited  the  navy 
yards,  or  some  of  the  principal  seaports  of  the  North.  Infre- 
quently, Welles  and  Fox  went  to  the  '  front."  the  latter  more 
often  than  the  former.  The  Assistant  Secretary  of  the  Navy  wit- 
nessed the  fig-ht  at  Hampton  Roads  between  the  Monitor  and  the 
Mcrrimac.  In  May,  1862,  the  Secretary  of  the  Navy  invited  two 
or  three  members  of  the  cabinet,  the  chief  clerk  of  the  Depart- 
ment, and  several  naval  officers  with  the  ladies  of  their  families, 
to  make  a  special  cruise  on  the  steamer  City  of  Baltimore,  and 
visit  the  Union  fleets  in  the  waters  between  Washington  and 
Richmond.  Such  excursions  must  have  brought  to  the  Secretary 
and  his  Assistant  a  welcome  relief  from  their  arditous  toil,  and 
have  given  a  brief  diversion  to  their  lives,  so  full  of  anxieties, 
vexations  and  discouragements. 

It  may  be  a  little  early,  even  yet,  to  apportion  with  nicety  the 
respective  shares  of  Welles  and  Fox  in  the  management  of  the 
navy  and  the  Department  during  the  Civil  War.  It  is  plain  that 
the  Secretary  of  the  Navy  has  not  received  sufficient  credit  for 
his  services  at  the  hands  of  historians.  The  brilliancy  of  Fox 
has  somewhat  obscurerl  the  deeper  colurs  of  Welles.  To  some 
writers  it  has  appeared  that  the  real  power  in  the  Department  was 
the  Assistant  Secretary  of  the  Navy,  and  that  the  Secretary  was  a 
sort  of  antiquated  figurehead.  While  Admiral  David  D.  Porter 
did  not  always  write  history  with  precision  or  impartiality,  yet 
his  estimate  of  Wellcs's  services  are  worthy  of  consideration,  com- 
ing as  it  does  from  a  contemporary  who  was  well  situated  for 
observation,  fearless  in  the  expression  of  his  opinions,  and  not 
altogether  friendly  to  the  man  about  whom  he  was  writing.  In 
his  naval  history.  Porter  says  that  Gideon  Welles  was  the  respon- 
sible head  of  the  Navy  Department.  "  It  was  his  judgment  that 
decided  almost  all  matters;  it  was  his  coolness  and  placidity  of 
temper  that  controlled  those  around  him  and  smoothed  over  the 
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little  asperities  and  jealousies  which  would  spring-  up  among  his 
subordinates — with  a  smootii  word  he  brought  back  to  his  proper 
position  any  one  who  attempted  to  assume  more  than  his  righlfd 
authority — in  this  way  making  a  unit  of  the  Department."  Welles 
was  the  "  judicial,  financial,  and  political  head,  under  whose  direc- 
tions everything  was  done;  all  plans  were  submitted  to  him,  and 
no  movement  was  made  without  liis  consent,  and  he  weighed 
every  matter  before  coming  to  a  conclusion."  According  to 
Porter,  Fox  was  the  "  able  assistant,"  by  virtue  of  whose  aid  tbc 
Secretary  of  the  Navy  accomplished  his  great  work.* 

The  creation  of  the  new  post  of  Assistant  Secretary  of  ibe 
Navy  was  earnestly  desired  by  Welles.  During  U»e  first  months 
of  the  war  his  labors  were  so  increased  that  the  employment  of  an 
assistant  was  rendered  imperative.  Before  the  war  the  need  ol 
the  Department  for  an  official  of  this  sort  had  been  pointed  oul 
In  1841  Lieutenant  Matthew  F.  Maury  had  recommended  Uie 
appointment  of  an  "  Under-Secretary  *'  from  the  post-captains  of 
the  navy.  Maury  said  tliat  the  Secretar)'  "usually  comes  into 
office  uninformed  as  to  the  condition  of  the  navy,  ignorant  of  its 
wants  and  usages,  and  unacquainted  with  the  official  character 
and  standing  of  most  of  its  officers.  Accordingly  he  goes  to  work 
in  the  dark,  and  of  course  blunders  and  mismanagement  ensue. 
It  is  a  postulate  granted  by  common  sense,  that  a  knowledge  of 
details  is  as  essential  to  the  proper  management  of  the  navy  as  to 
the  proper  management  of  every  other  business,  whether  public 
or  private,"  Maury  wished,  therefore,  to  attach  to  the  Secretary's 
office  a  permanent  official  who  should  take  charge  of  the  detailing 
of  officers,  tlie  shipping  of  seamen,  and  the  equipment  of  vessels 
for  sea.  It  may  be  said  in  passing  that  the  duties  Maury  assigned 
to  an  Under-Secretary  are  at  the  present  time  performed  in  large 
part  by  the  Bureau  of  Navigation  and  not  by  the  Assistant  Secre- 
tary of  the  Navy,  who  bears  little  resemblance  to  Maury's 
official." 

The  first  act  authorizing  the  appointment  of  an  Assistant  Sec- 
retary of  the  Navy  was  passed  on  July  31,  1861.  It  did  not  enter 
into  details.  In  the  absence  of  the  head  of  the  Department,  the 
new  official  was  to  act  as  Secretary  of  the  Navv,  and  he  was  to 
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perform  all  such  duties,  in  the  office  of  the  Secretary,  *'  as  shall 
be  prescribed  by  the  Secretary  of  the  Navy,  or  as  may  be  required 
by  law."   The  salary  attached  to  the  new  post  was  $4000  a  year." 

During  the  first  months  of  the  war,  the  defects  of  the  adminis- 
trative system  of  the  Navy  Department  were  apparent.  It  was 
slow  in  adapting  itself  to  the  new  conditions  and  in  responding  to 
the  "  executive  touch."  Indeed,  early  in  the  war  the  executive 
touch  was  not  exercised  with  iimcli  confidence  and  precision.  The 
weakness  of  the  Secretary's  office  as  a  directing  and  unif^ang 
force  was  manifest.  It  was  strengthened,  as  we  have  seen,  by 
attaching  to  it  an  Assistant  Secretary  of  the  Navy.  This  may  be 
re.^arded  as  a  step  towards  unifying  and  correlating  the  work 
of  the  Department.  The  differentiating  of  the  Department's  func- 
tions, however,  proceeded  rapidly,  and  several  new  offices,  bureaus 
and  boards  were  created.'* 

One  of  the  most  important  of  the  new  departmental  organiza- 
tions was  the  "  office  of  detail  "  which  the  Secretarj*  of  the  Navy,  on 
his  own  initiative,  established  as  a  part  of  the  Secretary's  office. 
Unfamiliar  with  the  respective  abilities  and  merits  of  the  several 
naval  officers,  Welles,  in  March,  1861,  ordered  Commodore  Silas 
H.  Stringham  to  report  to  the  Secretar>''s  office  for  the  purpose  of 
assisting  in  the  detailing  of  officers.  On  the  breaking  out  of  the 
war  Stringham  was  detached,  and  his  duties  were  vested  in  a 
•navy  board,  or  ''office  of  detail."  Commodore  Hiram  Paulding 
was  placed  at  its  head,  and  Commanders  Charles  H.  Davis  and 
Maxwell  Woodhull  were  selected  as  its  other  members.  Owing  to 
Paulding's  advanced  age,  the  duties  of  chief  of  the  office  fell 
largely  to  Davis,  who  performed  them  imtil  he  was  detached  in  the 
fall  of  1861.  In  addition  to  the  assignment  of  officers  to  <luty,  the 
office  of  detail  had  charge  of  the  appointment  and  instruction  of 
the  volunteer  officers.  During  the  war  it  formed  a  part  of  the 
Secretary's  office;  but  on  April  28,  1865,  it  was  placed  in  charge 
of  the  chief  of  the  Bureau  of  Navigation  " 

In  his  important  reports  of  July  4  and  December  2,  1861,  Sec- 
retary Welles  recommended,  in  general  terms,  a  modification  and 

"  U.  S.  Statutes  at  Large,  XII,  282-283. 

**  Porter,  Naval  History  of  the  Civil  War,  20,  ai;  Church,  Ericsson,  11, 
36;  Davis,  Davis,   146:  Soley.  Admiral  Porter,  133. 

"The  Galaxy,  X  (1870),  624-626;  Davis»  Davis,  115-116.  121,  128,  133- 
134 ;  Hamersly,  List  of  Officers  of  the  Navy,  1901,  p.  4. 
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improvement  of  the  organization  of  the  Navy  Department.  He 
believed  that  the  duties  of  the  Department  could  be  better  dis- 
tributed and  classified.  On  January  24,  1862,  Senator  John  Sher- 
man, of  Ohio,  introduced  in  the  Senate  a  bil!  providing  for  two 
new  naval  bureaus.  In  February  there  was  substituted  for  Sher- 
man's measure  a  *'  bill  to  reorganize  the  Navy  Department  of  the 
United  States,"  which  provided  for  eight  naval  bureaus.  One  of 
these,  among  other  duties,  was  to  have  the  management  of  the 
Light  House  Service,  but  the  friends  of  the  Treasury  Depart-  fl 
ment  prevented  this  innovation.  The  bill  to  reorganize  the  Na>7  ™ 
Department  became  a  law  on  July  5,  1862."  It  established  the  - 
following  eight  bureaus : 

1.  Bureau  of  Yards  and  Docks. 

2.  Bureau  of  Equipment  and  Recruiting. 

3.  Bureau  of  Navigation. 

4.  Bureau  of  Ordnance. 

5.  Bureau  of  Construction  and  Repair. 

6.  Bureau  of  Steam  Engineering. 

7.  Bureau  of  Provisions  and  Clothing. 

8.  Bureau  of  Medicine  and  Surgery. 

The  act  of  July  5,  1862,  which  is  still  tlie  basis  of  the  organi-  ^_ 
zalion  of  the  Navy  Department,  increased  the  number  of  bureaus  H 
by  three.     The  duties  of  the  former  Bureau  of  Equipment  and 
Repairs  were  distributed  among  three  new  bureaus.  Equipment 
and  Recruiting,  Construction  and  Repair,  and  Steam  Engineering, 
and  the  duties  of  the  former  Bureau  of  Ordnance  and  Hydrog-  ^M 
raphy  were  divided  between  two  new  bureaus,  Ordnance,  and  ^^ 
Navigation.    Formerly,  the  chiefs  of  the  several  bureaus  served 
during  tlie  pleasure  of  the  President,  but  hereafter  they  were  to 
be  appointed  for  a  term  of  four  years.     They  were  to  receive 
$3500  a  year,  in  Heu  of  all  compensation  as  officers  of  the  navy. 
The  chiefs  of  the  Bureaus  of  Yards  and  Docks.  Eqtiipment  and 
Recruiting,  Ordnance,  and  Navigation,  were  to  be  line  officers,  not 
below  the  grade  of  commander.    The  chiefs  of  the  Bureaus  of 
Construction  and  Repair,  Steam  Engineering.  Medicine  and  Sur- 
gery, and  Provisions  and  Gothing  were  to  be,  respectively,  a 
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naval  constructor,  a  chief  engineer,  a  surgeon  of  the  navy,  and  a 
naval  paymaster,  of  not  less  than  ten  years'  standing.  The  bureaus 
were  to  perform  their  duties  "  under  the  authority  of  the  Secre- 
tary of  the  Navy,  and  their  orders  shall  be  considered  as  emana- 
ting from  him,  and  shall  have  full  force  and  effect  as  such  " — a 
repetition  of  a  provision  of  the  act  of  August  31,  1842,  instituting 
the  bureau  system.  The  new  law  provided  for  fifty  clerks  and 
draftsmen,  which  was  a  small  increase  in  the  clerical  force  of  the 
Department.  It  further  provided  for  an  assistant  chief  in  the 
LSureau  of  Ordnance,  and  a  civil  engineer  in  the  Bureau  of  Yards 
and  Docks. 

The  act  of  July  5,  1862,  authorized  the  Secretary  of  the  Navy 
to  distribute  the  duties  of  the  Department  among  the  several 
bureaus  as  he  should  judge  expedient  and  proper.  The  only 
important  changes  made  in  the  distribution  of  duties  were  those 
necessitated  by  the  establishment  of  the  three  additional  bureaus. 
The  duties  of  the  Bureau  of  Equipment  and  Recruiting  are  suffi- 
ciently indicated  by  its  name.  The  work  of  the  Bureau  of  Steam 
Engineering  related  chiefly  to  the  de&igning,  construction  and 
repairing  of  the  steam  machinery  of  ships.  The  EUtreau  of  Navi- 
gation was  made  the  scientitic  bureau  of  the  Department.  It  owed 
its  origm  largely  to  Rear-Admiral  Charles  H.  Davis,  a  progressive 
officer,  who  was  much  interested  in  promoting  science  within  the 
navy.  He  was  appropriately  made  its  first  permanent  chief,  enter- 
ing upon  his  work  in  NovcmI)er,  i8f>2,  after  the  bureau  had  been 
organized  by  Captain  James  M,  Gilliss.  The  Bureau  of  Naviga- 
tion was  given  the  supervision  of  the  Naval  Observatory  and  the 
Hydrographical  C)ffice.  the  Nautical  Almanac  Office,  and  the 
Naval  Academy. 

The  chiefs  of  the  naval  bureaus  during  the  Civil  War  were 
efficient  and  painstaking  administrators,  who  were  safe  and  con- 
servative, rather  than  brilliant  and  aggressive.  Several  of  them 
had  been  long  in  the  service  of  the  Department.  Rear-Admiral 
Joseph  Smith,  the  chief  of  the  Bureau  of  Yards  and  Docks, 
entered  tlie  navy  in  1809,  and  served  with  distinction  in  the  War 
of  1812.  He  was  chief  of  this  bureau  from  1846  to  i86f).  Pay- 
master Horatio  Bridge,  the  lifc-lnng  friend  of  Nathaniel  Haw- 
thorne, held  tlie  chiefship  of  the  Bureau  of  Provisions  and  Cloth- 
ing from  1854  to  1869.  John  Lenthall,  of  the  Bureau  of  Con- 
struction and  Repair,  and  William  Whelan,  of  the  Bureau  of 
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Medicine  and  Siirgen',  each  became  head  of  his  bureau  in  1853, 
and  served  throughout  the  war.    Lenthall  did  not  retire  from  the 
chicfship  until  187:.    In  1865  Whclan  was  succeeded  by  his  able 
assistant  during  the  war,  Surgeon  P.  J.  Horwitz.     Only  a  singlnaj 
bureau  cliicf  resigned  to  enter  the  Confederacy,  Captain   G.  A.fl 
Magruder,  of  the  Bureau  of  Ordnance.     His  successors  were 
Captain   A.   A.   Harwood.    1861 -1862 :   Rear-Adniiral    John   A. 
Dahlgren,    1862-1863;  and   Commander   Pienry  A.   Wise,    1863- 
1865.    The  work  of  these  three  chiefs  was  frequently  commended j 
for  its  promptness  and  efficiency.     Dahlgren  was  the  principal 
ordnance  expert  of  the  old  navy,  and  during  the  war  a  close  friend 
of  President  Lincoln.     Davis,  the  first  chief  of  the  Bureau  ol 
Navigation,   was    succeeded    in    1865    by    Captain    Thornton   A. 
Jenkins.    The  first  chief  of  the  new  Bureau  of  Equipment  and 
Recruiting  was  an  officer  of  the  highest  professional  standing, 
Rear-Admiral  Andrew  H.   Foote.     During  the  war  Davis  and 
Foote  rendered  distinguished  service  on  the  Mississippi.     The 
colonels-commandant   of  the   marine   corps   were   John    Harris#| 
1861-1864,  and  Jacob  Zeilin,  1864-1876. 

The  new  Bureau  of  Steam  Engineering  was  presided  over  from 
its  organization  in  1862  to  1869  by  Engineer-in-Chief  Benjamin 
F.  Isherwood,  a  man  of  much  originality,  great  independence  of  M 
character  and  indefatigable  industry.     Unlike  many  of  his  col- " 
leagues,  he  was  a  comparatively  young  man.    He  was  still  living  in 
1912,  the  last  survivor  of  the  principal  naval  administrators  of  the 
Civil  War.    Before  his  appointment  as  chief  of  the  new  bureau, 
Isherwood  was  serving  as  enginecr-in-chief  of  the  Bureau  of 
Construction,  Equipment  and  Repairs.     His  work  during  the  war,  S 
when  a  steam  fleet  was  supplanting  the  old  wooden  one,  was  most  TJ 
exacting  and  important.    It  was  sharply  criticised,  probably  more 
so  than  that  of  any  other  chief  of  bureau.    A  recent  writer  seems 
to  have  completely  vindicated  Isherwood,  who,  he  says,  was  the 
foremost  man  of  the  engineering  corps  in  professional  ability  and 
zeal.     Every  demand  made  upon  his  bureau  was  promptly  and 
efficiently  met,  and  the  standard  of  naval  engineering  during 
Ishcrwood's  term  of  office  was  raised  to  an  enviable  height.** 

At  the  very  close  of  the  war  Congress  created  the  office  of  naval 
judge-advocate  general.  Probably  the  first  man  to  recommend 
the  appointment  of  a  permanent  law  officer,  or  officers,  for  the 
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navy  was  Secretary  Crowninshield,  in  1816.  Many  later  secre- 
taries made  similar  recoirmendatioiis.  On  February  10,  1H65, 
Secretary  Welles  wrote  to  the  cliairman  of  the  House  Naval 
Committee  setting  forth  the  need  of  the  Department  for  a  judge- 
advocale.  He  said  thai  many  "  legal  questions  and  suits  growing 
out  of  the  transactions  of  this  Department  are  constantly  arising. 
Some  uf  them  involve  large  pecuniary  amounts,  and  frequently 
embrace  great  variety  of  detail.  The  cases  of  courts  martial  are 
numerous,  and  require  scrutiny  and  careful  preparation  and 
revision.  The  forms  and  execution  of  contracts  under  the  pro- 
visions of  law  demand  dehberale  and  attentive  care  and  consid- 
eration. Ffauds  and  abuses  on  the  part  of  contractors  and 
employees  call  for  investigation  and  prosecution,  and  the  miscel- 
laneous legal  questions  which  arise  are  innumerable,  invoK-ing 
often  a  vast  extent  and  variety  of  detaiL"  To  take  charge  of 
these  matters,  and  to  advise  llie  Department  on  them,  a  law  officer 
was  necessary.    Welles  enclosed  the  draft  of  a  bill." 

Acting  on  the  advice  of  the  Secretary  of  the  Navy,  Congress, 
on  March  2,  1865.  authorized  the  appointment  of  a  solicitor  and 
naval  judge-advocate  general.  He  was  lo  receive  a  yearly  salary 
of  $3500,  and  was  to  serve  during  the  war  and  one  year  there- 
after." On  March  6  President  Lincoln  apiw>intcd  to  the  new  post 
William  E.  Chandler,  of  New  Hampshire,  who  many  years  later 
became  Secretary  of  the  Navy.  On  July  10.  1865,  Chandler  was 
succeeded  by  John  A.  Bolles.  of  Massachusetts,  who  served  until 
1870,  when  (he  office  was  di.scontinued  and  its  duties  transferred 
to  the  Department  of  Justice. 

To  assist  him  in  his  work,  Welles  created  several  temporary 
boards  and  agencies.  The  appointment  of  experts  to  advise  and 
direct  the  Department  or  to  perform  some  of  its  duties  is  a  familiar 
device.  By  all  odds  the  most  important  board  instituted  by 
Welles  was  the  "  Commission  of  Conference."  the  purpose  of 
wliich  was  to  determine  the  military  and  naval  operations  on  the 
Atlantic  and  Gulf  coasts,  collect  hydrographjc,  geographic,  and 
topographic  information,  and  to  devise  methods  for  rendering  the 
blockade  efTectivc.  It  was  especially  to  obtain  such  information 
as  would  he  of  value  in  capturing  a  naval  base  on  the  Atlantic 
coast  of  the  Southern  Slates.     The  notion  of  establishing  this 
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commission  originated  with  Professor  Alexander  Dallas  Bachc, 
the  eminent  superintendent  of  the  United  States  Coast  Survey^ 
Its  members  were  Professor  Bache,  Captain  Samuel  F.  Dupont, 
and  Commander  Charles  H.  Davis,  of  the  navy,  and  Major  J, 
Barnard,  of  the  engineer  corps  of  the  army.     Dupont   was  i1 
senior  member,  and  Davis  its  secretary. 

The  Commission  of  Conference  was  organized  in  the  latter  part 
of  June,  1861,  and  held  its  sessions  at  various  limes  in  July. 
August  and  September.  It  embodied  the  results  of  its  labors  in^ 
six  rcpoits,  three  relating  to  the  Atlantic  and  three  to  the  Gulf 
coast.  Its  views  were  developed  by  discussion,  and  were  later 
written  out  by  its  secretary.  The  hydrographic  and  geographici 
information  contained  in  its  reports,  which  exceeded  in  amount 
that  of  a  purely  naval  or  military  character,  was  chiefly  deriveil 
from  the  records  of  the  Coast  Survey.  The  reports  of  the  com- 
mission, whicli  were  discussed  by  the  cabinet  and  by  General 
Winfield  Scott,  of  the  army,  proved  to  be  valuable  in  formulating 
and  executing  the  plans  of  naval  operations.  The  commission  was 
a  confidential  one,  and  its  reports  were  not  intentionally  made 
public.  E^rly  in  Jidy,  1861,  however,  accounts  of  its  deliberations 
began  to  be  printed  in  the  newspapers.  It  was  impossible  at  thai 
lime  to  keep  secret  the  work  of  the  government,  so  successful 
were  the  friends  and  agents  of  the  Confederates  in  obtaining 
information." 

In  the  spring  of  1861  Welles  instituted  another  confidential 
l)oard.  It  was  composed  of  the  chiefs  of  the  several  bureaus  of 
the  Navy  I>epartment,  and  was  charged  with  the  duty  of  '*  con- 
sidering and  acting  upon  such  subjects  connected  with  the  naval 
service  as  may  be  submitted  to  fthem]  by  the  Department  for  their  j 
opinion  at  this  important  juncture  of  our  national  affairs.**  It  was^| 
further  charged  to  make  "  such  suggestions  regarding  the  naval 
service  generally  as  may  occur  to  the  board.'* "  Commander 
C.  H.  Davis  was  its  secretary.  H 

In  February,  1863,  the  Secretary  of  the  Navy  established  the 
'*  Permanent  Commission."     Its  original  members  were  Davis,  ^ 
Bache  and  Joseph  Henry,  the  secretary  of  the  Smithsonian  Insti-  H 
tution.     Its  purpose  was  to  report  on  all  questions  relating  to 

"Official  Records,  s<rr.  T,  vol.  12,  195-207;  vol.  t6,  61S,  651,  680:  DaTis, 
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science  and  art  upon  which  the  Department  wished  advice,  and  it 
was  authorized  to  call  to  its  aid  technical  assistants.  Many 
inventions,  plans  and  devices,  with  which  the  government  was 
floodetl  during  the  war,  were  referred  to  it  for  its  opinion  of 
their  value.  Until  the  end  of  the  war  it  held  frequent  sessions, 
and  transacted  much  business.  The  org;^anization  of  this  com- 
mission is  of  an  additional  interest,  since  it  led  to  the  founding  of 
the  National  Academy  of  Sciences.* 

Various  other  temporary  boards,  besides  those  above  mentioned, 
were  appointed  by  the  Department  during  the  war.  There  were, 
for  instance,  an  ^'  iron-clad  board/'  a  **  harbor  commission,"  a 
"board  on  steam  expansion,"  a  "board  on  plans  and  flesigns  for 
new  vessels/'  and  a  "  board  on  parole  of  prisoners."  The  work 
and  orj^anization  of  the  iron-clad  hoard  will  be  considered  in 
another  connection. 

Since  the  construction  and  engineering  bureaus  in  Washington 
were  unfavorable  to  the  building  of  vessels  of  the  ''monitor."  or 
double-turretted  iron-clad  type,  a  sort  of  monitor  bureau  was 
created  at  New  York.  Rear-Admiral  F.  H.  Gregory  was  placed 
at  its  head,  and  directly  under  him  was  Chief  Engineer  A.  C. 
.Stimers.  This  office  had  charge  of  the  construction  of  all  ships 
and  engines  of  the  navy,  and  especially  of  monitors  and  iron-clads 
built  by  private  contract.  Its  staff  of  assistants,  draftsmen  and 
clerks  was  almost  as  large  as  the  similar  force  of  the  Navy 
Department  in  Washington.  It  was  sometimes  called  the  "  drafts- 
men's paradise,"  on  account  of  the  large  number  of  employees  of 
this  class,  and  the  large  wages  paid  them,  twenty  dollars  a  day. 
Under  Gregory  were  some  forty-five  or  fifty  naval  officers,  who 
were  stationed  at  the  various  ports  where  the  navy  had  work 
which  was  being  performed  under  contract.  "  The  New  York 
sectidn  of  the  Navy  Department  "  ran  its  affairs  with  a  rather 
high  hand.  It  was  especially  partial  to  the  construction  of 
monitors." 

Several  agencies  were  established  for  the  transaction  of  special 
duties.  One  of  great  importance  was  that  of  Mr.  George  D. 
Morgan  for  the  purchase  of  vessels.  The  superintendence  of  the 
construction  of  certain  light-draft  monitors  was  intrusted  to  Chief 
Engineer  A.  C.  Stimers.  In  March,  1863,  Messrs.  John  M.  Forbes 
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and  Wm.  H.  Aspinwall  were  sent  to  England  to  prevent  the  sailii 
of  the  iron-clads  that  were  being  built  there  for  the  Confederates, 
but  their  mission  was  unsuccessful.  At  the  outbreak  of  the  war, 
most  of  the  navy  agents  of  the  Department  in  foreign  countries 
were  discontinued,  as  there  was  little  need  of  them,  since  from 
1861  to  1865  but  few  vessels  were  maintained  abroad.  At  Londoo, 
however,  the  Baring  Brothers  continued  to  act  as  the  financial 
agents  of  the  Department.  Navy  storekeepers  were  employed  at 
Spezzia  and  Panama. 

The  chief  clerk  of  the  Navy  Department  was  an  important 
official  during  the  war.  He  had  charge  of  the  records,  corre- 
spondence and  personnel  of  the  Secretary's  office,  and  the  finances 
of  the  Department.  Charles  W.  Welsh,  Touccy's  chief  clerk,  was 
succeeded  by  Hobart  Rerrian  on  March  14.  1861  ;  Berrian.  by 
Gustavus  V.  Fox,  on  May  9;  and  Fox.  by  William  Faxon,  on 
July  31,  who  held  the  position  itnti!  June  i,  1866.  Faxon,  like 
Welles,  was  a  resident  of  Hartford,  Connectiait.  For  many 
years  lie  had  been  a  friend  of  Welles,  and  had  been  associated  with 
him  in  tJie  work  of  the  Hartford  Evening  Press,  Faxon  entered 
the  Department  on  March  19,  as  a  clerk  of  the  second  class  in  the 
Secretary's  office.  His  fitness  for  this  position  was  detennined  by 
a  board  of  examiners  appointed  by  the  Secretary  of  the  Navy — 
an  early  application  of  the  principles  of  civil  service  to  the  Navy 
Department.  Welles,  Fox  and  Faxon  were  the  New  England 
trio  that  presided  over  the  Department  during  the  darkest  period 
of  its  existence. 

During  the  war  the  clerical  work  of  the  Department  was  con- 
siderably increased,  though  by  no  means  to  the  extent  one  might 
suppose.  The  number  of  regular  clerks  and  draftsmen  employed 
in  the  Department  at  Washington  in  i860  was  39,  and  in  1865, 
66.  The  office  hours,  which  were  re^larly  from  9  a.  m.  to  3  p.  m,, 
were,  for  many  clerks,  greatly  lengthened,  and  often  extended  into 
the  night.  On  certain  afternoons,  however,  some  of  the  employees 
were  dismissed  at  2  o'clock,  to  engage  in  military  drills  and  exer- 
cises. But  few  of  them  welcomed  this  relief  from  their  desks, 
since  they  generally  preferred  their  writing  and  accounting  to  the 
hauling  about  of  brass  howitzers  in  the  hot  sunshine.  At  the 
beginning  of  the  war  all  the  clerks  were  required  to  take  an  oath 
to  support  the  constitution.  In  March  and  April,  iS6t,  most  of 
the  clerks  who  sympathized  with  the  Confederacy,  about  one- 
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fourth  of  the  clerical  force,  resigned;  and  some  of  them  found 
positions  in  the  Confederate  Navy  Department.  There  remained 
in  the  Department  throughout  the  war  several  employees  who 
were  unfriendly  to  the  North,  and  who,  in  the  opinion  of  the 
Unionist  clerks,  were  at  heart  disloyal.  In  July,  1861,  President 
Lincoln  removed  the  Democratic  navy  agents  in  the  several 
Northern  ports,  and  appointed  Republicans  in  their  places. 
Welles  was  disinclined  to  remove  any  employees  for  political  rea- 
sons or  **  offensive  partisanship,"  and  much  clamor  was  raised 
against  him  for  his  forbearance.  His  stand  was  in  striking  con- 
trast to  that  of  some  of  his  colleagues  in  the  cahinet,  who  dis- 
charged the  Democrats  from  their  department  by  the  wholesale. 
In  order  that  the  policy  and  action  of  the  government  should  be 
uniform,  Lincoln  requested  the  Secretary  of  the  Navy  to  remove 
a  few  Democrats  from  the  Navy  Department. 

To  meet  the  demands  of  the  bureaus  for  additional  quarters,  a 
new  wing  and  a  third  story  were  added  to  the  old  Navy  Depart- 
ment building.  It  was  situated  a  stone's  throw  to  the  westward 
of  the  White  House.  The  rooms  of  Welles,  Fox  and  Faxon  were 
on  the  second  floor,  in  easy  reach  of  each  otlier.  Here  throughout 
the  war  President  Lincoln  often  called  and  chatted  in  the  most 
informal  manner,  and  his  gaunt  fonn  became  a  familiar  figure  to 
the  employees  of  the  Department.  A  clerk,  who  is  still  living, 
remembers  seeing  him  appear  in  one  of  the  bureaus  wearing 
"carpet  slippers.'*  Occasionally  he  wore  a  shawl  over  his 
shoulders^a  common  article  nf  dress  for  men  at  this  time.  It 
was  in  the  Bureau  of  Ordnance,  while  watching  a  Gemian  regi- 
ment pass  the  window,  that  Lincoln  propounded  the  conundrum, 
"  Why  is  an  Amsterdam  Dutchman  like  any  other  damn  Dutch- 
man?" The  diary  of  Rear-Admiral  John  A.  Dahlgren  abounds 
with  references  to  Lincoln's  visits  to  the  Department,  and  to  the 
Washington  navy  yard.  The  following  characteristic  entry  for 
March  29,  1863,  may  be  quoted :  "  I  went  to  the  Department. 
Found  the  President  in  the  Chief  Clerk's  room  with  the  Secretary 
and  Fox.  He  looks  thin  and  badly,  and  is  very  nervous.  Com- 
plained of  everything.  They  were  doing  nothing  at  Vicksburg 
and  Charleston.  Dupont  was  asking  for  one  iron-clad  after 
another,  as  fast  as  they  were  built.  He  said  that  the  canal  at 
Vicksburg  was  of  no  account,  and  wondered  that  a  sensible  man 
would  do  it.    I  tried  mv  hand  at  consolation,  without  much  avail. 
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He  thought  the  favorable  state  of  public  expectation  would  pass 
away  before  anything  was  done.  Then  levelled  a  couple  of  jokes 
at  the  doings  at  Vicksburg  and  Charleston.    Poor  gentleman!'** 

The  details  of  the  naval  business  were  of  course  generally  man- 
aged by  the  Navy  Department.  The  President,  however,  kept  in 
close  touch  with  the  navy.  As  a  rule,  the  orders  of  the  officers  fl 
were  issued  by  the  Secretary  of  the  Navy.  But  infrequently, 
when  the  need  of  action  was  very  great,  they  were  written  by  the 
President  himself.  Whenever  the  chief  commanders  were  in  H 
Washington  they  always  called  upon  Lincoln,  and  found  him  an  1 
eager  listener  to  all  they  had  to  tell  about  their  plans  and  oper- 
ations. Farragut,  Porter,  Dahlgren,  Dupont,  Davis,  Foote,  and 
other  leading  naval  men  were  often  in  conference  at  the  WTiite 
House.  In  the  selection  of  officers  for  important  commands, 
Lincoln  generally  followed  the  advice  of  the  Department.  Porter 
said  that  Lincoln  seemed  to  be  familiar  with  the  name,  character, 
and  reputation  of  every  officer  of  rank  in  the  army  and  navy,  and 
'*  appeared  to  understand  them  belter  than  some  whose  business  it 
was  to  do  so.*'" 

When  Welles  entered  upon  his  duties  on  March  7,  1861,  he 
found  the  Department  and  the  navy  in  a  deplorable  condition. 
Many  of  the  clerks  were  hostile  to  him.  The  disaffected  officers 
of  the  Department  maintained  a  rallying-point  in  the  Bureau  of 
Ordnance,  whose  chief,  Captain  George  A.  Magruder,  and  whose 
clerks,  almost  to  a  man,  later  allied  themselves  with  the  Confed- 
eracy. The  Naval  Observatory,  under  the  command  of  Cx>ni-^J 
mander  Matthew  F.  Maury,  a  warm  friend  of  the  South,  was^| 
another  center  for  the  propagation  of  secessionist  doctrines.  The 
officers  of  the  navy  were  more  or  less  demoralized.  Already  sev- 
eral of  them  had  resigned,  and  many  others  were  suspected  of  dis- 
affection to  the  Union.  Captain  Samuel  Barron,  one  of  the 
leaders  of  the  clique  of  Southern  officers  favorable  to  the  interests 
of  the  Confederacy,  was  exercising  a  considerable  influence  on 
naval  affairs.  It  was  impossible  for  the  Secretary  of  the  Navy  to 
tell  his  friends  from  his  foes.  The  Pensacola  navy  yard  was  in  the 
hands  of  the  Confederates.  The  situation  at  the  Norfolk  yard  was 
by  no  means  assuring.  Among  the  officers  of  the  Washington 
yard  sentiments  of  disloyally  were  common.     All  of  the  navy 
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yards  were  in  bad  repair,  since  no  appropriations  for  their 
improvement  liad  been  made  for  several  years.  The  national 
treasury  was  bankrupt.  In  pursuance  of  President  Buchanan's 
policy,  Secretarj*  Toucey  had  failed  to  place  the  navy  in  a  posture 
of  defense.  As  was  customary  in  peace,  most  of  llie  vessels  were 
on  foreign  stations.  The  home  squadron  in  commission  consisted 
of  12  vessels,  carrying  187  guns  and  about  2000  men. 

It  was  under  these  circumstances  that  Welles  took  charge  of 
the  Navy  Department.  A  sharp  turn  in  its  policy  might  have  been 
expected  to  signalize  the  advent  of  a  Republican  administration 
and  Secretary  of  the  Navy,  but  no  sudden  change  of  any  sort  took 
place. '  For  the  first  three  weeks  Welles  did  almost  nothing  to 
increase  or  improve  the  naval  defense  of  the  country,  and  for  the 
second  three  weeks  he  did  but  little.  In  the  first  days  of  April  he 
prepared  an  expedition  for  the  relief  of  Fort  Sumter,  and  opened 
rendezvous  for  the  enlistment  of  seamen  at  several  Northern 
ports.  Until  the  firing  on  Fort  Sumter,  the  policy  of  Lincoln 
diflfered  only  slightly  from  that  of  Buchanan.  It  was  one  of  con- 
ciliation and  temporization ;  it  was  passive,  Iiesitant,  expectant, 
uncertain,  cautious,  and  tentative.  Lincoln  and  the  members  of 
his  cabinet  were  not  familiar  with  Federal  administration,  nor  with 
each  other,  and  at  first  they  did  not  pull  well  together.  They  were 
strangely  awkward  at  their  new  work,  how  awkward  it  is  painful 
to  tell.  The  attempts  of  the  Secretary  of  State  to  manage  the  gov- 
ernment and  the  President  are  well  known. 

Seward's  Interference  with  the  aflfairs  of  the  Navy  I>epartment 
greatly  added  to  the  confusion  of  the  first  weeks  of  the  new 
administration.  On  April  i,  witJiout  consulting  the  Secretary  of 
the  Navy,  he  obtained  the  signature  of  President  Lincoln  to  a 
most  remarkable  naval  document.  It  was  addressed  to  Welles, 
and  was  in  the  handwriting  of  Captain  Montgomery  C.  Meigs, 
of  the  army — with  the  exception  of  the  postscript,  which  was 
written  by  Lieutenant  David  D.  Porter,  of  the  navy.  The  docu- 
ment was  an  order  of  Lincoln  to  Welles  to  make  certain  details 
of  naval  officers  and  certain  changes  in  the  organization  of  the 
Navy  Department.  Of  special  significance  was  the  direction  to 
Welles  to  detach  Commodore  Silas  II.  Stringham  from  ihe  Sec- 
retary's office,  to  order  him  to  Pensacola,  and  to  supersede  him  as 
detailing  officer  with  Captain  Samuel   Barron.     The  postscript, 
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which   related   to  the  organization   of   the   Dcpartineni.   read 
follows : 

As  it  is  very  necessary  at  this  time  to  have  a  perfect  knowlcdgr  oi 
the  personal  of  the  navy,  and  to  be  able  to  detail  such  oflflccrs  for  special 
purposes  as  the  exigencies  of  the  service  may  require,  I  request  that  you 
will  instruct  Captain  Barron  to  proceed  and  organize  tlic  Bureau  of  Detail 
in  the  manner  best  adapted  to  meet  the  wants  of  the  nav>',  taking  cog- 
ni:rance  of  the  discipline  of  the  navy  generally,  detailing  all  officers  for 
duty,  taking  charge  of  the  recruiting  of  seamen,  supervising  charges  made 
against  officers,  and  all  matters  relating  to  duties  which  must  be  under- 
stood by  a  sea  officer.  You  will  please  afford  Captain  Barron  any  facility 
for  accomplishing  this  duty,  transferring  to  his  department  the  clerical 
force  heretofore  used  for  the  purposes  specified.  It  is  to  be  understood 
that  this  officer  will  act  by  authority  of  the  Secretar>-  of  the  Nax-y,  who  will 
exercise  such  supervision  as  he  may  deem  necessary.** 

These  orders  went  far  towards  superseding  Welles  as  Secre- 
tary of  the  Navy  by  Barron.  In  the  management  of  the  Depart- 
ment, they  made  the  naval  officer  the  more  important  officiaL 
Upon  receiving  them,  V\'"elles  was  greatly  astonished,  and  he 
immediately,  on  the  night  of  April  i,  carried  them  to  the  White 
House  for  an  explanation.  Lincoln  was  much  surprised  to  find 
that  he  had  signed  a  document  of  such  import.  He  said  that 
Seward,  with  two  or  tliree  young  men,  had  been  at  the  White 
House  during  the  day  on  a  matter  which  the  Secretary  of  Stale 
had  much  at  heaii ;  and  that  he  had  signeil  the  <locument  without 
reading  it,  or  knowing  what  it  was,  supposing  that  it  related  to  an 
enterprise  of  Seward.  Welles  told  Lincoln  that  he  had  no  con- 
fidence in  the  fidelity  of  Barron,  who  was  by  the  order  forced  into 
an  official  and  personal  intimacy  with  him,  and  was  virtually  given 
charge  of  the  Department,  that  the  establishment  of  a  bureau  by 
an  executive  order  was  unlawful,  and  that  the  proposition  to  make 
a  naval  officer  Secretary  de  facto  was  illegal,  and  in  his  view 
*'  monstrous."  The  President  replied  that  he  knew  nothing  of 
Barron,  that  the  document  was  not  his,  although  he  had  signed  it. 
and  that  Welles  should  treat  it  as  cancelled.  He  expressed  regret 
that  he  had  blundered,  and  was  wont  afterwards  to  say  that  dur- 
ing the  first  weeks  of  his  administration  he  and  the  members  of  his 
cabinet  were  all  new  to  their  work,  and  naturally  made  mistakes. 
Welles  believed  tliat  the  attempt  of  Seward  and  Porter  to  place 
the  principal  business  of  the  Department  in  the  hands  of  Barron 
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was  a  movement  in  behalf  of  the  Confederacy  and  the  Southern 
naval  officers.  Barron  was  shortly  dismissed  from  the  naval 
service.  He  entered  the  Confederate  navy,  taking  rank  as  captain, 
from  Marcli  26,  1861,  five  days  before  the  date  of  the  executive 
order  giving  him  charge  of  the  Federal  Navy  Department." 

Seward's  interference  with  the  Department  was  not  confined 
to  measijres  for  its  reorganization  and  to  the  detailing  of  naval 
officers.  He  planned  a  naval  expedition  for  the  relief  of  Fort 
Pickens,  Florida,  which  was  officered  and  fitted  out,  and  had 
sailed  before  the  Secretary  of  the  Navy  got  wind  of  it.  This  was 
the  enterprise  to  which  Lincoln  supposed  the  above-mentioned 
document  related  when  he  signed  it.  On  April  i  Seward  had 
obtained  Lincoln's  signature  to  a  second  document.  This  ordered 
Lieutenant  David  D.  Porter  to  proceed  to  the  New  York  navy  yard 
and  prepare  an  expedition  for  the  relief  of  Fort  Pickens.  At  this 
very  time  Welles  was  fitting  out  at  the  New  York  yard  an  expe- 
dition for  the  relief  of  Fort  Sumter,  which  was  to  be  under  the 
command  of  Gustavus  V.  Fox.  Both  Welles  and  Seward 
intended  that  the  Powhatan  should  sail  as  one  of  the  ships  of 
their  respective  fleets.  It  therefore  happened  that  the  orders 
which  Seward  had  obtained  from  the  President  and  those  of 
Welles  respecting  this  vessel  conflicted.  The  commandant  of  the 
New  York  yard  was  naturally  confused.  Since  the  President's 
orders  were  superior  to  those  of  the  Secretary  of  the  Navy,  he 
gave  Porter  possession  of  the  vessel.  Welles  was  completely  in 
the  dark  as  to  Porter's  movements,  until  about  the  time  that 
Porter's  fleet  sailed  from  New  York  for  Fort  Pickens  on  April  6. 
On  receiving  intelligence  of  them  he,  in  company  with  Seward, 
went  to  the  White  House  and  asked  an  explanation  of  the  divert- 
ing of  the  Powhatan  from  the  Fort  Sumter  expedition,  which, 
he  said,  would  fail  for  lack  of  this  ship.  Lincoln  yielded  to 
Welles,  and  decided  that  Porter  should  turn  the  vessel  over  to 
Fox.  An  order  to  this  eflFect  signed  by  Seward  was  sent  to  Porter, 
but  he  had  already  sailed.  A  tug  was  procured,  and  the  orders 
reached  him  before  he  got  to  ^^ea.  He  declined  to  detach  the 
Powlxatan  from  his  fleet,  on  the  ground  that  he  was  acting  under 
orders  signed  by  the  President,  while  the  countermanding  orders 
were  signed  by  the  President's  subordinate,  the  Secretary'  of 
State.     The  Powhatan,   therefore,   proceeded  to   Fort   Pickens. 
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Welles  and  Fox  always  maintained  that  ilie  sending  of   Porter' 
expedition  was  one  of  the  main  causes  of  the  failure  of  Fox's  * 

Porter  cannot  be  freed  from  all  blame  for  the  part  that  he 
played  in  these  strange  proceedings.  He  was  a  man  of  mature 
years  and  long  naval  experience.  The  postscript  of  one  uf  the 
aforementioned  documents  was  in  his  handwriting.  Knowing 
well  the  routine  of  the  Department,  he  must  have  been  aware  of 
the  irregularity'  of  Seward's  acts.  He  must  have  foreseen  thai 
they  would  likely  cause  confusion.  One  might  suppose  that  he 
had  some  knowledge  of  the  character  of  Barron,  and  of  that 
officer's  unfalness  for  the  management  of  the  navy  during  the 
crisis  of  the  spring  of  1861.  On  the  other  hand,  it  may  be  said  in 
behalf  of  Porter,  that  he  was  acting  in  accordance  with  the  orders 
of  his  superiors,  the  President  and  the  Secretary  of  State ;  and 
that,  under  the  extraordinary  circumstances  that  then  existed, 
irregularities  were  to  be  expected."  When  he  accepted  the  com- 
mand of  the  Fort  Pickens  expedition,  he  was  under  orders  to 
proceed  to  the  West  Coast  and  report  for  dut>'  on  the  Coast 
Survey,  a  detail  which  he  had  sought.  Welles  did  not  forget  the 
part  that  Porter  played  in  Seward's  machinations.  That  he  did 
not  permit  it  to  prevent  the  advancement  of  that  gallant  and  meri- 
torious officer,  is  a  tribute  to  his  fairness. 

Looking  in  retrospect,  one  can  now  see  that  during  the  first 
weeks  of  WVIlcs's  administratiun  no  matter  desen'ed  more  co«i- 
sideration  than  the  holding  and  defending  of  the  Norfolk  navy 
yard.  It  was  one  of  the  three  principal  navy  yards  in  the  United 
States,  and  contained  numerous  dwellings,  sheds,  storehouses  and 
machine  shops,  large  quantities  of  tools,  machines,  naval  stores 
and  provisions,  and  some  two  thousand  pieces  of  artillery.  Coo- 
necled  with  the  yard  was  a  commodious  dr)'  dock  of  granite,  and 
near  it  were  twelve  ships.  One  of  these,  the  Merrimac,  when 
equipped  for  sea,  was  worth  $1,200,000.  The  total  value  of  all 
this  property  was  estimated  by  the  Department  at  $9,760,000. 
The  Norfolk  yard  was  strategically  situated  for  the  use  of  either 
the  Unionists  or  Confederates.  To  the  latter,  at  the  beginning  of 
the  war,  its  ordnance  stores  were  worth  far  more  than  their  value 
in  money.    These  facts  did  not  receive  the  consideration  by  the 
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Secretary  of  the  Navy  and  the  President  that  they  deserved.  It 
is  not  here  urged  that  tliey  should  have  provided  for  the  defense 
of  this  yard  independent  of  the  general  policy  of  the  adminis- 
tration. But  certainly  they  should  not  have  formulated  Iheir  gen- 
eral policy  independent  of  its  effect  upon  the  holding  of  the  yard. 

During  the  first  weeks  of  his  administration  Lincoln's  policy 
was  to  do  nothing^  that  mii^^bt  offend  those  Southern  States  that 
still  remained  in  the  Union.  He  was  especially  considerate  of  the 
feelings  of  the  Virginians.  While  some  slight  measures  for  the 
defense  of  the  Norfolk  yard  were  taken  late  in  March  and  early 
in  April,  i86t,  not  until  about  the  time  that  the  Old  Dominion 
seceded  from  the  Union  were  any  vigor  and  decision  respecting 
this  estahlishment  shown  by  the  administration.  On  April  16, 
Welles  ordered  Commodore  Hiram  Paulding  to  proceed  from 
Washington  to  Norfolk,  and  to  consult  with  the  commandant  of 
the  yard,  Captain  C.  S.  McCauley.  about  its  defense  and  the  pro- 
tection of  its  ships.  Paulding  carried  an  ord^'r  to  McCauley  that 
rang  with  true  mettle,  the  first  issued  by  the  Department  for  sev- 
eral months,  of  which  this  may  be  said:  "  The  vessels  and  stores 
under  your  charge.'*  the  order  read.  *'  you  will  defend  at  any 
hazard,  repelling  by  force,  if  necessary,  any  and  all  attempts  to 
seize  them,  whether  by  mob  violence,  authorized  eflfort,  or  any 
assumed  authority."  During  the  next  four  days  the  Department 
showed  considerable  activity.  Unfortunately  its  efforts  were  too 
late.  McCauley  and  Paulding,  who  were  in  positions  of  authority, 
did  not  rise  to  the  occasion.  They  were  too  old,  too  long  schooled 
in  routine,  to  accomplish  great  things  in  a  sudden  emergency. 
McCauley  lacked  energ)'  and  initiative,  and  he  was  largely  under 
the  influence  of  his  disaffected  officers,  who  were  Southerners, 
and  who  did  their  utmost  to  deceive  him  as  to  the  real  situation  of 
the  yard.  On  April  20,  fearing  an  attack  on  the  ships,  he  ordered 
them  to  be  scuttled.  They  were  sinking  when  Paulding  arrived 
from  Washington  with  new  orders.  The  two  officers  now  decided 
not  to  attempt  a  defense,  but  to  destroy  all  the  public  property. 
and  to  abandon  the  navy  yard.  Their  work  of  destruction  was 
hasty  and  ill  executed,  and  much  property  fell  into  the  hands  of 
the  Confederates. 

Possession  of  the  Norfolk  navy  yard  with  its  valuable  supplies 
was  of  great  service  to  the  South.  Its  cannon  were  used  in  forti- 
fying the  forts  and  batteries  of  the  Confederacy  on  the  Atlantic 
44 
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and  Gulf  coasts,  and  the  Potomac,  York.  James,  Rappahannock, 
and  Mississippi  rivers.  The  Mcrrimac  was  raised  and  converted 
into  a  terrible  engine  of  war.  Its  dramatic  contest  with  the 
Monitor  made  its  name  famous.  The  granite  dry  dock  was  llule 
injured.  Many  of  the  workshops,  with  their  valuable  machincn, 
escaped  harm.  Admiral  Porter  said  that,  *'  but  for  the  misfortu 
of  losing,  or  we  may  say  throwing  away,  the  Norfolk  navy  >'ar 
all  the  unarmed  ports  of  the  South  would  have  easily  fallen  i 
our  hands."  The  evacuation  of  Norfolk  and  the  Norfolk  navy 
yard  was  one  of  the  greatest  blunders  of  the  war." 

The  naval  war  with  the  Confederacy  properly  began  on  April 
19.  1861,  with  the  issuing  by  President  Lincoln  of  a  proctamatioa 
of  the  blockade  of  the  coast  of  the  Southern  Stales  froni  South 
Carolina  to  Texas.  From  this  time  the  Department  prosecuted  hj 
work  with  much  industry  and  with  considerable  vigor.  On  July  4, 
when  the  members  of  the  Thirty-seventh  Congress  met  in  special 
session,  Welles  was  able  to  make  a  very  creditable  showing  of 
his  activities  and  achievements.  Shortly  after  April  19,  the 
commandants  of  the  Boston.  New  York,  and  Philadelphia  navy 
yards  were  authorized  to  equip  all  the  public  armed  vessels  that 
they  could  purchase  or  charter,  and  a  flotilla,  with  its  rendezvous 
at  the  Washington  navy  yard,  was  fitted  out  for  the  defense  nf 
the  nation's  capital  and  the  Potomac  River.  On  April  30  the 
commandants  of  the  navy  yards  and  the  naval  rendezvous  were 
authorized  to  enlist  seamen  to  serve  for  one  year.  Jn  the  latter 
part  of  April  seven  vessels  were  chartered.  By  July  4.  Bz  vessels, 
carrying  upwards  of  1 100  guns,  and  manned  by  about  13.000  men, 
exclusive  of  marines  and  officers,  were  in  commission.  The  East 
Indian,  Mediterranean.  Brazil,  and  African  squadrons,  with 
exception  of  one  ship  in  each  of  the  two  latter  squadrons,  hai 
been  recalled.  The  Department  had  contracted  for  23  gim1>oats 
of  about  500  tons  burden  each,  and  had  made  prchminary  arrange- 
ments for  the  constmction  of  several  larger  and  fleeter  ships,  II 
was  also  expediting  the  construction  of  eight  sloops  of  war  at  the 
Northern  navy  yards. 

On  April  2j  the  President  issued  a  proclamation  extending*  the 


"The  Galaxy,  X  (1870).  112-iig;  Sen.  Rept.  37  Cong,  a  sess..  Ko.  37,| 
l-!23:  Official  Records.  $er.  T,  vol.  4,  pp.  372-^x1;;  Sands.  Frrmi  Reefer  to 
Rrar-Admiral.  Z2S-Z2g;  Porter.  Navnl  History  of  the  Civil  'War,  fe; 
Parlcer,  Recollections  of  a  Naval  Officer,  206-207;  Diary  of  Gideon  Welles, 
1.  41-53- 


A  Half  Century  of  Naval  AoMiNxsntATioiif. 


<S15 


blockade  so  as  to  include  the  ports  of  North  Carolina  and  Vir- 
ginia. On  April  30  foreigners  were  notified  of  the  effective  block- 
ade of  Hampton  Roads,  Virginia.  The  blockading  vessels  alon^  the 
extensive  seaboard  of  the  Southern  States  were  placed  under  two 
commands.  Flag-Officer  Silas  H.  Stringham  was  given  the  com- 
mand of  the  squadron  on  the  Atlantic  coast;  and  Flag-Officer 
William  Mcrvine,  that  on  the  Gulf  coast.  Stringham  arrived  at 
Haiuplun  Roads  with  his  flagship  Minnesota,  on  May  13,  and 
Mervine  reached  the  Gulf  on  June  8.  Previous  to  the  arrival 
vi  tlie  latter,  the  mouth  of  the  Mississippi  River  and  several  Gulf 
ports  had  been  blockaded.  By  July  4,  Stringham's  squadron  con- 
sisted of  22  vessels,  296  guns,  and  3300  men ;  and  Mcrvinc's  of 
21  vessels,  282  guns,  and  3500  men.  Colliers  had  been  purchased, 
and  were  transporting  coal  to  the  two  squadrons.* 

The  first  notable  service  of  the  navy  in  the  war  was  performed 
by  the  Potomac  flotilla  in  April  and  May,  1861,  in  defending 
Washington,  and  in  keq)injLj  open  the  Potomac  for  the  passage 
of  transports  and  supply  ships.  The  Confederates  tried  to  get 
possession  of  this  river,  fortify  its  banks  and  cut  oflf  communica- 
tion between  Washington  and  the  Chesapeake.  The  first  naval 
officer  that  was  killed  in  the  war,  Commander  J.  H.  Ward,  lost  his 
life  while  in  command  of  this  flotilla.  The  history  of  the  Potomac 
flotilla  and  that  of  the  Washington  navy  yard  arc  inseparable. 
Before  the  military  forts  and  batteries  were  erected  on  the  heights 
surnuinding  Washin^un,  the  navy  yard,  situated  within  the  city 
on  the  lilastern  branch  of  the  Potomac,  was  the  principal  defense 
of  the  capital.  On  or  about  April  22  almost  everv  officer  in  this 
yard,  including  its  commandant.  Captain  Franklin  Buchanan, 
resigned  their  commissions  in  the  navy.  On  this  day  Commander 
yohn  A.  Dahlgren.  who  was  in  charge  of  the  department  of  ord- 
nance of  the  yard,  was  ordered  to  succeed  Buchanan,  and  during 
the  next  few  months  he  performed  with  great  industry  and  effi- 
ciency the  arduous  work  that  devolved  upon  him. 

During  the  latter  part  of  April,  and  the  wht)Ie  month  of  May, 
1861,  when  it  seemed  that  Washington  would  certainly  fall  into 
the  liands  of  the  Confederates  before  an  effective  force  of  troops 
from  the  North  could  reach  the  city,  the  President  often  visited 
the  Washington  navy  yard  and  consulted  with  Dahlgren,  for 
whom  he  had  a  high  regard.    The  excitement^  gloom,  anxiety  ami 
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alarm  of  those  memorable  days  were  never  forgotten  by  the  resi- 
dents of  the  capital.  For  some  time  after  the  arrival  of  the  first 
troops,  the  situation  was  little  improved  in  the  minds  of  the  ter- 
ror-stricken inhabitants,  as  may  be  seen  from  the  words  of  Coi 
mander  C.  H.  Davis,  written  on  May  25,  at  his  desk  in  the  Nai 
Department  to  his  wife:  "We  have  had  an  exciting  time  ihi 
morning.  Poor  Ellsworth's  funeral ;  an  attack  on  tlic  New  Jerseir' 
regiment  at  the  Chain  Bridge  by  the  Virginians ;  and  the  report 
of  a  fight  at  Scwall's  Point.  The  alarm  guns  were  fired  for 
first  time,  and  war  has  actually  begun.  The  Navy  Department 
well  prepared  with  rifles  and  revolvers.  The  bells  arc  now  ring- 
ing, and  it  would  seem  that  the  alarm  continued.  The  Conuoo- 
dore,  Woodhull,  and  the  clerk  are  loading  the  muskets  (rifles)  in 
the  room  where  I  am  now  writing."" 

Directly  after  the  battle  of  Bull  Run,  the  fear,  excitement  and 
consternation  in  Washington  was  more  intense  than  they  had  bea 
during  the  first  days  of  the  war.    A  letter  of  Davis,  written  ot 
July  23,  shows  the  effect  of  the  defeat  upon  the  personnel  of  the 
Department:  '*  Yesterday  was  a  day  of  the  deepest  gloom.    It  was 
a  day  that  recalled  the  scenes  of  history  and  historical  paintings     u 
in  novels  and  in  the  drama.     Great  excitement  prevailed.    Not^^| 
withstanding  the  rain,  people  stood  about  in  groups  and  talke<f 
mysteriously,  or  listened  to  some  straggler  from  the  other  sidcj 
Many  countenances  wore  expression  of  alarm,  all  of  anxiety.    I^H 
was  a  long  time  before  the  clerks  could  get  to  work ;  they  sat  in 
listless  apathy.     Woodhull,  who  was  among  the  most  excited,     ' 
burst  out,  while  I  was  sitting  at  the  desk  writing,  into  expressioqH 
of  astonishment  at  what  he  called  my  coolness;  though,  as  there" 
was  no  danger  immediately  threatening  us,  there  was  no  occasioa 
for  the  exhibition  of  coolness.     He  Avas  running  around  in  the 
pouring  rain  as  if  set  in  motion  by  springs,  and  unable  to  k 
still.    Such  was  the  alarm  that  the  storm  which  hung  the  heav 
in  black  was  hailed  with  delight  as  an  impediment  to  the  ma 
of  the  rebels,  who,  it  was  feared,  would  follow  up  their  retreaiin 
foes  and  invade  the  capital.    I  shared  of  course  in  the  alarm  an 
depression ;  but  after  I  had  made  up  my  mind  to  put  on  my  uni- 
form and  go  into  the  intrenchments  in  the  event  of  an  attack.  I 
felt  better,  wrote  all  the  morning  and  two  hours  in  the  evening."* 


Davis,  Davis,  143-146. 
Davis,  Davis,  151-152. 
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THE  LAUNCHING  OF  THE  NE^y  YORK. 
By  NAVAt  Constructor  Robert  Stocker,  U.  S.  Navy, 


AND 


Naval  Constructor  Henry  Williams,  U.  S.  Nav>' 


And  sec!    She  slirs! 

She  starts — she  moves — she  seems  to  feel. 

The  thrill  of  life  along  her  keel. 

And  spurning  with  her  foot  the  ground, 

With  one  exulting,  joyous  bound, 

She  leaps  into  the  ocean's  arms ! 

—LongfcUow. 

The  problem  of  launching  a  big"  ship  presents  many  difficulties 
and  coniplications.  There  are  numerous  chances  for  error,  any 
one  of  which  might  prove  fatal  to  the  success  of  the  launching-,  or 
indeed  result  in  total  loss  of  the  vessel.  A  man-of-war  usually 
is  more  difficult  to  launch  than  a  merchant  vessel  of  equal  or  even 
greater  displacement,  as  the  weights  are  concentrated  over  a 
shorter  length,  it  is  of  greater  beam  and  often  though  the  struc- 
ture is  more  complicated,  its  local  strength  and  ability  to  with- 
,^land  the  concentrated  loads  incident  to  launching  arc  less. 

Another  feature  that  renders  difficult  the  launching  of  a  larj^e 
vessel  is  the  human  element  that  enters  into  llie  preparation  and 
the  actual  operation.  So  many  men  are  engaged  on  the  work 
that  the  chance  of  error  is  correspondingly  increased.  Then,  too, 
launchings,  particularly  in  navy  yards,  are  infrequent,  and  the 
personnel  must  be  trained  especially  in  each  case,  with  a  resulting 
less  degree  of  efficiency  than  can  be  obtained  in  operations  com- 
monly carried  out. 

The  launching  of  the  New  York  was  achieved  successfully 
at  the  hour  set,  without  any  unfavorable  incident,  or  undue  diffi- 
culty in  carrying  out  the  program. 
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The  static  forces  that  act  on  a  ship  during  launching  are  indi- 
cated in  the  diagram  below.  The  motion  of  the  ship  along  the 
launching  ways  is  due  to  the  component  of  the  force  of  gravity : 


J 


G  sin  e. 

This  movement  is  resisted  by  friction  which  is: 

fG  cos  $, 

f  being  the  coefficient  of  friction.     In  order  that  the  vessel  will, 
move  the  condition  represented  by  the  following  equation  obviou: 
must  obtain : 

G  sin  e>fG  cos  9, 
or 

^<tan(9. 


'SJL 


Pk^^-nroaaL 


DiAGBAM  Showing  Static  Forces  Acnsa  on  a  Ship  During  Laukcbi 
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The  values  of  the  coefficient  of  friction  that  may  be  expected  und 
the  usual  conditions  of  launching  are  well  known,  having  been 
determined  carefully  from  data  taken  at  previous  launchings  and 
experimentally  in  connection  therewith.  Thus  the  minimum  ad- 
missible value  of  the  angle  of  inclination  of  the  launching  way^_ 
is  determined.  It  is  customary  to  adopt  an  angle  that  will  ensuT^| 
the  vessel  sliding  oflF.  that  will  not  give  too  great  speed,  and  that 
is  permitted  by  the  conditions  of  construction  of  the  vessel,  the 
possibility  of  holding  the  ship  and  the  depth  of  water  available 
where  the  vessel  is  to  be  launched. 


^H  The  Launching  of  the  New  York.  ^33^ 

As  the  vessel  slides  down  the  ways  and  enters  the  water,  the 

buoyancy  of  the  submerged  portion  of  the  hull  acts  with  an  increas- 
ing force  through  its  center  of  buoyancy  which  changes  pro- 
gressively in  location.  The  force  of  gravity  due  to  the  weight  of 
the  vessel  acts  with  a  uniform  force  through  its  center  of  gravity, 
which  is  fixed.  The  launching  ways,  therefore,  support  a  load  con- 
tinually lessening  as  the  ship  advances,  and  the  resultant  of  the 
forces  of  reaction  exerted  by  them  changes  correspon<Iinply  in 
amount  and  point  of  application.  When  the  point  of  application  of 
this  resultant  of  the  forces  of  reaction  reaches  the  forward  or 
shore  end  of  the  sliding  ways,  the  stem  of  the  vessel  lifts  and  the 
ship  "  pivots  '*  around  the  for\vard  end  of  the  ways  or  "  fore- 
poppets."  From  this  point  the  vessel  is  partly  afloat,  and  it 
advances  down  the  ways  until  either  the  end  of  the  ways  is  reached 
and  the  ship  drops  off.  or  the  ship  becomes  entirely  waterborne. 

If  the  center  of  reaction  of  the  ways  passes  oflF  the  extreme 
end  of  the  ground  ways  before  pivoting  takes  place,  the  vessel 
will  "  lip,"  tliat  is,  the  forward  end  will  rise  from  the  ways  and 
the  stern  will  drop.  This  condition  must  be  avoided,  as  it  will 
result  generally  in  serious  damage  to  the  vessel  through  con- 
centrating the  support  at  a  point  where  the  structure  is  not  able  to 
stand  it,  or  in  straining  the  ship  and  "breaking  its  back."  In 
order  that  these  conditions  may  he  imderstood  and  accidents 
guarded  against,  it  becomes  necessary  before  even  the  ship  is  laid 
down  to  make  certain  launching  calculations.  At  first  these  are 
approximate  and  serve  only  as  a  guide  to  determine  the  inclination 
and  limiting  dimensions  of  the  launching  ways  and  the  maximum 
possible  weight  of  the  hull  that  is  to  be  launched.  Later  these 
calculations  are  made  accurately  and  a  diagram  drawn  which 
shows  the  conditions  as  they  will  exist  actually. 

The  weight  of  the  hull  is  determined  from  the  weight  records 
and  from  a  consideration  of  the  percentage  of  completion  of  the 
various  groups  as  estimated  in  the  original  design  calculations. 
This  latter  gives  also  the  center  of  gravity  of  the  structure  as 
launched.  As  an  indication  of  the  accuracy  obtained,  the  i:ican 
draft  of  the  Neiv  York  after  launching  was  found  to  agree  within 
less  than  one-half  inch  with  the  calculated  mean  draft.  Displace- 
ments and  centers  of  buoyancy  are  calculated  for  water-lines 
inclined  to  the  angle  of  the  launching  ways,  and  from  these  the 
moments  of  the  force  of  buoyancy  around  the  fore-poppets  are 
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Tlie  static  forces  that  act  on  a  ship  during-  launching"  arc 
catcd  in  the  diagram  below.    The  motion  of  the  ship  along 
launching  ways  is  due  to  the  component  of  the  force  of  gravity 

G  sin  0. 

This  movement  is  resisted  by  friction  which  is : 

fG  cos  0, 

f  being  the  coefficient  of  friction.  In  order  that  the  vessel  wil! 
move  the  condition  represented  by  the  following  equation  obvkwsh 
must  obtain : 


or 


G  sin  e>fG  cose, 


DiACKAU  Showing  Static  Forces  Acting  on  a  Ship  Dvming  Lavi 

The  values  of  the  coefficient  of  friction  that  may  be  expected 
the  usual  conditions  of  launching  are  well  known,  having 
determined  carefully  from  data  taken  at  previous  laiuichingv  aoJ 
experimentally  in  connection  therewith.  Thus  the  minimum  id- 
missible  value  of  the  angle  of  inclination  of  the  launching  vr*p 
is  dclcnnined.  It  is  customary  to  adopt  an  angle  that  will  cnyurr 
the  vessel  sliding  off,  that  will  not  give  too  great  speed,  and  th»t 
is  permitted  by  the  conditions  of  construction  of  the  vessel,  ihc 
possibiHly  of  holding  the  ship  and  the  depth  of  water  avaiUbie 
where  the  vessel  is  to  be  launched. 
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As  the  vessel  slides  down  the  ways  and  enters  the  water,  the 
buoyancy  of  the  submerged  portion  of  the  hull  acts  with  an  increas- 
ing force  through  its  center  of  buoyancy  which  changes  pro- 
gressively in  location.  The  force  of  gravity  due  to  the  weight  of 
the  vessel  acts  witli  a  uniform  force  through  lis  center  of  gravity, 
which  is  fixed.  The  launching  ways,  therefore,  support  a  load  con- 
tinually lessening  as  the  ship  advances,  and  the  resultant  of  the 
forces  of  reaction  exerted  by  them  changes  corresponfHngly  in 
amount  and  point  of  application.  When  the  point  of  application  of 
this  resultant  of  the  forces  of  reaction  reaches  the  forward  or 
shore  end  of  the  sliding  ways,  the  stern  of  the  vessel  lifts  and  the 
ship  "  pivots  "  around  the  forward  end  of  the  ways  or  '*  fore- 
poppets."  From  this  point  the  vessel  is  partly  afloat,  and  it 
advances  down  the  ways  until  either  the  end  of  the  ways  is  reached 
and  tfte  ship  drops  olT,  or  the  ship  becomes  entirely  waterbornc. 

If  the  center  of  reaction  of  the  ways  passes  off  the  extreme 
end  of  the  ground  ways  before  pivoting  takes  place,  the  vessel 
will  "  tip,"  that  is,  the  forward  end  will  rise  from  the  ways  and 
the  stem  will  drop.  This  condition  must  be  avoided,  as  it  will 
result  generally  in  serious  damage  to  the  vessel  through  con- 
centrating the  support  at  a  point  where  the  structure  is  not  able  to 
stand  It,  or  in  straining  the  ship  and  "breaking  its  back."  In 
order  that  these  conditions  may  l>e  understood  and  accidents 
guarded  against,  it  becomes  necessary*  before  even  the  ship  is  laid 
down  to  make  certain  launching  calculations.  At  first  these  are 
approximate  and  serve  only  as  a  gp^iide  to  determine  the  inclination 
and  limiting  dimensions  of  the  launching  ways  and  the  maximum 
possible  weight  of  the  hull  that  is  to  be  launched.  I^ter  these 
calculations  are  made  accurately  and  a  diagram  drawn  which 
shows  the  conditions  as  they  will  exist  actually. 

The  weight  of  the  hull  is  determined  from  the  weight  records 
and  from  a  consideration  of  the  percentage  of  completion  of  the 
various  groups  as  estimated  in  the  original  design  calculations. 
This  latter  gives  also  the  center  of  gravity  of  the  structure  as 
launched.  As  an  indication  of  the  accuracy  obtained,  the  mean 
draft  of  the  New  York  after  launching  was  found  to  agree  within 
less  than  one-half  inch  with  the  calculated  mean  draft.  Displace- 
ments and  centers  of  buoyancy  are  calculated  for  water-lines 
inclined  to  the  angle  of  Ihe  launching  ways,  and  from  these  the 
moments  of  the  force  of  buoyancy  around  the  forp.poppets  are 
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calculated.  This  is  the  force  that  tends  to  cause  the  ship  to  pivot, 
whicli  occurs  when  its  moment  around  the  fore-poppet  becomes 
greater  than  the  moment  of  the  weight  around  the  same  point. 

The  pivoting  point,  therefore,  is  represented  on  the  diagram  by 
the  intersection  of  the  curve  of  the  "  moment  of  buoyancy  about 
the  forward  end  of  the  sliding  ways,"  and  the  straight  line  repre- 
senting the  '*  moment  of  the  weight  of  the  hul!  "  about  the  same 
point.  By  considering  the  curve  of  buoyancy,  the  force  supporting 
the  hul!  at  this  point  is  determined  and  the  difference  between  this 
and  the  weight  of  the  hull  gives  the  pressure  on  the  fore-poppets 
at  the  time  of  pivoting.  This  pressure,  which  in  the  case  of  the 
Xeiv  York  was  calculale<l  to  be  21 10  tons,  requires  special  arrange- 
ments for  its  distribution,  as,  if  localized,  it  would  deform  the  hull. 
These  arrangements  will  he  discussed  farther  along. 

In  order  to  determine  whether  there  will  be  a  tipping  force. 
curves  are  drawn  showing  the  moment  of  the  buoyancy  around  the 
outer  end  of  the  ground  ways,  and  the  moment  of  the  weight  of 
the  hull  around  the  same  point.  If  these  do  not  intersect  there 
is  no  danger  of  tipping.  In  order  that  the  vessel  will  not  drop  fl 
when  the  end  of  the  ways  is  reached,  the  curve  of  buoyancy  must  ™ 
pass  above  the  line  representing  the  weight  of  the  hull  at  a  point 
on  the  diagram  represented  as  inshore  of  the  end  of  the  ground 
ways. 

Tlie  calculations  represented  by  the  curves  are  made  considering 
the  ship  as  fixed  at  each  point.  This  does  not  represent  accurately 
the  conditions  when  the  vessel  moves  down  the  ways,  when 
dynamic  forces  enter  into  play.  Furthermore,  due  to  the  move- 
ment of  the  vessel  in  the  water,  there  is  a  stern  wave  and  conse- 
quent hollow,  which  has  the  cfTect  of  tending  to  modify  the 
buoyant  forces  and  no  doubt  causes  the  actual  pivoting  to  take 
place  at  a  different  point  than  indicated  by  the  calculations  which 
are  based  on  consideration  of  static  forces. 

\*ery  great  care  must  be  exercised  in  making  the  calculations 
and  providing  against  all  contingencies,  as  unforeseen  circum-  ■ 
stances  may  prove  fatal  to  the  success  of  the  laimching,  or  even 
cause  the  loss  of  the  ship.  For  example,  in  the  case  of  the  Liunch 
of  the  French  ship  Danton,  at  the  Brest  naval  arsenal,  in  May,  J 
1909,  the  vessel  stopped  on  the  ways  after  moving  only  about 
160  feet.  It  became  necessary  to  rebuild  the  launching  ways  and 
the  vessel   was  not  launched  until   forty-two  days  later.     The 
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difficulty  was  caused  by  the  fact  tliat  account  was  not  taken  of  the 
unusual  resistance  of  the  water  caused  by  the  launching  of  the 
ship  between  two  parallel  walls  at  a  short  distance  on  each  side. 

The  Building  Sup. 

The  question  of  the  successful  launching  of  a  ship  is  con- 
sidered before  it  is  laid  down  on  the  building  slip,  which  must 
be  designed  to  permit  the  necessary  arrangements  for  the  launch- 
ing to  be  made  as  simply  and  economically  as  possible.  Building 
slips,  therefore,  are  placed  in  locations  with  reference  to  the 
water's  edge  permitting  the  ship  to  be  launched  by  sliding.  The 
slips  arc  arranged  to  allow  placing  under  the  ship  launching  ways 
having  an  inclination  such  that  the  component  of  the  force  of 
gravity  is  sufficient  to  overcome  the  friction  between  the  sliding 
surfaces  of  the  launching  ways.  At  the  same  time  the  inclination 
must  permit  the  ways  to  be  carried  into  water  deep  enough  to 
float  the  ship.  The  slip  is  arranged  with  as  small  inclination  as 
possible,  having  in  view  the  necessity  later  of  placing  the  launch- 
ing ways  under  the  ship,  and  of  providing  clearance  for  the  fore 
foot  while  sliding  down  the  ways  and  after  pivoting. 

Large  ships  are  launched  almost  universally  stem  first  on 
sliding  ways,  which  extend  in  the  direction  of  their  length,  though 
infrequently,  due  to  restricted  water  or  building  space,  ships  are 
launched  broadside  on.  The  reason  for  launching  ships  stem 
first  rather  than  how  first  is  somewhat  in  question.  The  practice 
has  been  followed  many  years,  and  it  lends  itself  satisfactorily  to 
new  conditions  as  they  arise.  The  principal  reason  is  probably 
that  the  shape  of  the  stern  of  the  vessel  is  such  that  it  floats  ofT 
more  satisfactorily  from  the  ways,  and  the  shape  of  the  bow  lends 
itself  better  to  suitable  poppet  packing.  Then,  too,  more  resist- 
ance is  offered  in  this  way  by  the  water  and  the  length  of  the 
run  is  accordingly  less. 

Frequently  special  measures  are  necessary  to  reduce  the  speed 
of  the  vessel  after  it  is  launched  on  account  of  restricted  water. 
No  such  steps  were  necessary  for  the  Nc7V  York  as  there  is  ample 
space  in  the  East  River  in  the  direction  in  which  she  was  launched, 
and  the  deep  after  packing,  five  feet  thick  in  itself,  offered  con- 
siderable resistance. 

The  principal  difficulties  of  launching  large  vesscb  are  those 
that  result  directly  from  Lhe  necessit)'  of  shifting  the  support  of 
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f.  The  advantage  of  these  lies  in  the  facility  with  which  Ihey  may  be 
removed  by  allowing  the  sand  to  escape.  At  tlie  same  time  they 
were  capable  each  of  supportinjj  safely  a  load  of  125  tons.  The  reg- 


END     EILEVATIOIN. 
Note:  All  r<UTg  to  f>c  fittcp  i-iArwp  loo^c  on  >ci.t<. 

pcu  Showing  Arrangement  of  Cni.r.Apsim.E  Sand  Blocks  Used 
Umder  the  Keel  op  the  **  New  Yokk."  The  Buxtks  are  Rei.eased 
BV  Removing  the  Sand  Either  Throlch  tuk  Small  Holk  or  by 
Unbolting  the  Siiif.s. 


«lar  yellow  pine  keel  blocks  whicli  were  left  in  place  under  even 
frames  from  2  to  9S  were  split  out  the  moniing  of  the  launching. 
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On  (he  morning  of  the  launch  all  remaining-  supports,  except  the 
tumbling  shores,  were  removed  progressively,  in  the  meantime 
the  wedges  between  the  packing  and  the  sliding  ways  being  ram- 
med up  in  four  successive  rallies.  The  last  supports  to  be  removed 
were  the  sand  blocks,  which  were  taken  out  in  eleven  minutes  be- 
ginning at  10.30  a.  m. 

The  Laun'ching  Ways. 

In  certain  foreign  countries,  notably  France,  the  method 
launching  vessels  on  a  single  launching  way  generally  is  foUowi 
Under  this  system  a  single  ground  way  or  coulisse  is  established 
under  the  keel  of  the  vessel ;  on  top  of  this  a  sliding  way  or  savaU, 
secured  to  the  keel,  is  fitted.  The  ground  way  rests  on  the  blocking 
fitted  for  the  support  of  the  keel  of  the  vessel  during  construction,  ^ 
wedges  being  provided  under  it  to  bring  it  into  close  contact  *tth  ™ 
the  sliding  way,  and  to  enable  the  weight  of  the  vessel  to  be 
shifted  to  it  gradually.    In  order  to  steady  the  ship  and  to  keep  n 
from  taking  a  list  during  launching,  guides  or  steady  ways  are 
fitted  on  each  side.    These  do  not  come  into  play  unless  from  some 
cause  the  vessel  starts  to  incline  as  it  slides  down,  wheu  they  giv 
the  necessary  support  to  maintain  it  upright.    Though  this  sy 
tem  of  launching  offers  great  advantages  from  the  point  of  vievr, 
of  economy  and  simplicity,  it  has  rarely,  if  ever,  been  followed  in 
iJiis  country,  certainly  not  for  large  vessels.    This  is  probably  due 
to  the  fact  that  greater  care  must  be  exercised  in  the  calculaiioiii 
and    preparatory    arrangements,    as    under   certain   conditioiis   a 
vessel  partly  water-borne  and  supported  at  one  point  may  be  un- 
stable and  turn  over.     Another  reason  is  probably  the  danger 
attending  the  concentration  of  the  entire  load  of  the  ship  on 
central  part  of  the  building  way,  or  even  on  the  central  part  of 
structure  of  the  ship  itself. 

The  method  used  in  this  country  and  England,  and  adopted  for 
the  Xew  York,  is  that  of  launching  on  two  ways,  one  on  each  side 
of  the  center,  the  usual  distance  apart  being  one-third  of  the  beam 
of  the  ship,  though  this  is  subject  to  variation  to  bring  the  ways 
under  portions  of  the  structure  best  able  to  withstand  the  pressures 
incident  to  launching  a  ship,  and  over  suitable  piling  of  the  build- 
ing slip.  The  ground  ways  arc  secured  to  the  building  slip,  their 
upper  surfaces  being  in  a  plane  inclined  to  the  horizontal  at  the 
angle  determined  as  seen  above.    Sufficient  space  must  be  allowed 
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between  the  g^round  ways  and  the  bottom  of  the  ship  at  its  lowest 
point  to  permit  the  sliding  ways,  packing  and  wedges  to  be  fitted. 
These  considerations  and  the  clearance  of  the  stem  at  and  after 
pivoting  serve  to  determine  the  height  of  the  ship  above  the  ground 
ways.    Their  width  is  made  to  confonn  to  that  of  the  sliding  ways 

I  which  will  be  discussed  later.  In  length,  they  extend  from  a  point 
inshore  at  the  forward  end  of  the  sliding  ways  to  a  point  in  the 
water  sufficiently  far  so  that  the  ship  practically  will  be  water- 
borne  by  the  time  the  forward  end  of  the  sliding  ways  passes  off. 
This  point  is  of  importance,  as  if  when  the  ship  does  pass  off  and 
is  insufficiently  water-borne,  it  may  drop  off  the  end  with  too 
much  force  and  be  damaged  through  striking  the  bottom  or  the 
ground  way  supports. 
In  the  case  of  the  Nezv  York  the  launching  ways  were  the  same 
I  ones  as  were  used  for  the  Florida,  lengthened  on  account  of  the 
greater  length  of  the  Neu.'  York.  They  were  620  feet  in  length,  and 
extended  to  a  point  197  feet  beyond  mean  high  water  mark.  Their 
inclination  was  11/ 16-inch  to  the  foot,  a  drop  of  over  35  feet 
in  their  total  length.  Each  had  also  a  cant  inboard  of  ^-inch  per 
foot.  Each  ground  way  had  a  sliding  surface  5  feet,  6  inches 
wide  and  consisted  of  six  courses  of  yellow  pine  timbers  12  inches 
thick,  secured  together  with  l-inch  steel  bolts  spaced  3  feet  apart 
and  staggered.  The  fastening  together  of  the  courses  of  timbers 
constituting  the  gfround  ways  and  sliding  ways  is  of  great  im- 
portance to  secure  a  rigid  structure  securely  held  against  the 
racking  forces  to  which  subjected.  Also,  under  the  high  pressure 
the  launching  grease  may  penetrate  the  joints  and  tend  to  burst 
the  fastenings.  The  securing  bolts  are  set  up  on  large  steel  plate 
washers,  and  hard  wood  coags  are  fitted  between  the  timbers  to 
prevent  a  sliding  movement.  Butts  of  the  timbers  constituting 
the  courses  are  shifted  and  those  in  the  outer  courses  are  rein- 
forced with  steel  straps.  A  ribband  of  yellow  pine  4-inches  by  14- 
inches  was  fitted  on  the  outer  edge  of  each  ground  way  to  eliminate 
the  possibility  of  tlie  sliding  ways  leaving  the  ground  ways.  In 
order  to  hold  the  ground  ways  securely  against  the  spreading 
forces  brought  into  play,  spur  logs  were  fitted  at  intervals  of 
eight  feet  on  the  outer  sides  of  each  ground  way.  A  clearance  of 
2  inches  to  3  inches  is  allowed  between  the  ribband  and  the  slid- 
ing ways. 
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The  dimensions  of  the  sliding  ways  are  determined  primarily  by 
the  length  and  launching  weight  of  the  vessel,  although  it  is  cus- 
tomary to  use  launching  ways  on  hand,  if  they  can  be  adapted. 
It  has  been  found  in  practice  that  it  is  not  safe  to  exceed  certain 
values  for  the  unit  pressure  of  the  sliding  ways  on  the  ground 
ways.  If  the  pressure  is  excessive  the  value  of  the  coefficient  of 
friction  becomes  too  great  to  permit  launching,  due  to  the  fact 
that  the  lubricant  that  is  used  between  the  sliding  surfaces  will  be 
forced  out  before  the  vessel  can  be  launched,  or  even  during  the 
actual  launching. 

On  recent  launchings  of  large  vessels  tlie  following  unit 
fiures  per  square  foot  of  the  sliding  ways  obtained : 

Vestal    a.14  tons 

Connecticut    2.1$  " 

Florida   230  " 

Wyoming   2.17  " 

Arkansas    242  ** 

Utah    a.25  •* 

Texas   2.38    " 

The  pressure  in  the  case  of  the  New  York  was  2.39  tons 
square  foot. 

It  is  evident  that  it  is  desirable  to  have  the  sliding  ways  as  long 
as  possible.    Due,  however,  to  the  shape  of  the  ship  it  is  not  pos- 
sible to  extend  them  to  its  full  length.     The  forward  ends,  or 
"  fore-poppets,"  especially  can  extend  no   farther  than   a  point 
where  they  can  be  so  secured  and  fitted  to  the  ship  as  to  give  ample 
support  during  pivoting,  at  which  time,  as  has  been  seen,  a  large 
part  of  the  weight  is  concentrated  here.     In  way  of  the   fore- 
poppcls,  therefore,  the  hull  itself  must  be  sufficiently  strong,  orfl 
permit  being  supported,  so  as  to  stand  this  force  without  deforrna-^ 
tion.    The  length  of  the  sliding  ways  in  general,  is  about  eight- 
tenths  the  total  length  of  the  ship,  in  the  case  of  the  New  York  it 
was  437>a  feet,  the  eflfectivc  length  being  426  feet,  the  overaU^ 
length  of  the  ship  being  573  feet.    Their  width  was  5  feet.  S 

The  length  of  the  sliding  ways  having  been  determined,  the 
width  is  determined  readily  by  considering  the  launching  weight 
of  the  ship,  the  length  of  the  sliding  ways  and  the  unit  of  pressure 
which  it  is  desired  to  obtain.  In  the  case  of  the  New  York,  as  has 
been  seen,  the  launching  ways  that  had  been  used  on  the  Florida 
were  on  hand,  and  in  order  to  minimize  the  expense  it  was  decided 
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to  use  them,  after  lengthening.  The  sliding  ways  were  each  in 
three  sections.  The  two  stem  sections  were  held  together 
by  outside  straps,  and  tlie  third  section  was  secured  by  a  slip  pin 
for  convenience  in  removing  after  launching.  The  thickness  of  the 
sliding  ways  is  determined  to  some  extent  by  the  method  of 
release.  When  this  is  effected  by  sawing  off  sole  pieces  at  the 
forward  end  of  the  sliding  ways,  these  must  be  of  sufficient 
strength  to  hold  the  ship  against  its  force  of  impulsion  down  the 
ways.  Another  consideration  is  the  necessity  of  sufficient  rigidity 
and  stiffness  of  the  sliding  ways  to  prevent  their  deformation 
under  the  wedging-up  process;  also  safe  handling  in  and  out  of 
water  without  breaking.  Satisfactory  compliance  with  the  above 
considerations  wilt  generally  give  sufficient  rigidity  for  release 
by  a  trigger  as  in  the  case  of  the  Ntnv  York. 

The  sliding  ways  were  constructed  of  five  courses  of  12-inch 
yellow  pine  timbers,  bolted  with  i-inch  steel  bolts  spaced  two 
feet  apart  and  staggered.  The  bolts  were  set  up  on  steel  plate 
washers,  ooaged,  and  the  butts  of  the  outer  course  of  timbers  were 
strapped  with  steel  plates. 

Meth<m>  of  Release. 

As  the  final  preparations  for  the  launching  advance,  and  the 
blocks,  cribbing  and  shores  that  supported  the  hull  during  con- 
struction are  removed  and  the  weight  is  transferred  to  the  launch- 
ing ways,  the  force  of  impulsion  which  ultimately  causes  the  vessel 
to  slide  down  the  ways  comes  into  play.  In  order  that  the  vessel 
may  not  get  away  until  the  appointed  time  and  all  arrangements 
shall  have  been  completed,  some  means  must  be  used  to  hold  it,  and 
at  the  same  time  to  permit  its  being  released  promptly  when  desired. 
The  method  utilized  most  generally,  and  the  one  followed  hereto- 
fore at  the  New  York  yard,  is  the  expedient  of  extending  the 
ground  ways  and  oak  sole  pieces  securely  fastened  to  the  sliding 
ways  slightly  forward  of  the  fore-poppets,  and  fastening  them 
together  solidly.  To  release  the  ship  the  sole  pieces  are  sawed 
through  at  the  forward  end  of  the  sliding  ways. 

In  the  case  of  the  Kc-^v  York  it  was  decided  to  adopt  the  launch- 
ing triggers,  one  for  each  side,  which  had  been  utilized  previously 
with  success  in  launching  the  sister  ship,  the  Texas.  The  device 
consists  of  heavy  steel  bell  cranks  or  triggers  fitted  on  horizontal 
axes  let  into  the  ground  w*ays.    The  upper  arm  of  each  of  these 
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tripjgers.  when  upright,  takes  against  castings  set  into  the  s\u 
ways.    They  are  held  in  this  position  by  liydraulic  cylinders  wil 
pistons  pressing  against  the  lower  amis  of  the  triggers.      The 
cylinders  are  cross  connected  and  the  pressure  can  be  put  on  the 
pistons  by  means  of  a  small  hydraulic  pump.     By  opening-  ihe^ 
escape  valve  the  liquid  in  both  cylinders  is  freed  simultaneousljijH 
releasing  the  triggers  and  the  sliding  ways.     Safety  pawls  arc 


BOTTOM    0^  SHl^. 
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Diagram  Showwg  Arrangement  of  Hydrauuc  Rexxasing  Triggucs.  i  wx! 
OF  Which  Were  Usep  for  the  "  New  York." 


provided,  which  when  in  place  prevent  positively  the  triggers  irona 
dropping.  Pressure  gauges  are  provided  to  show  the  pressure  on 
the  interiors  of  the  cylinders,  which  is  an  index  of  the  force  being 
exerted  on  the  trigger.  Before  the  Nexv  York  was  released  thU 
pressure  went  to  2000  pounds  per  square  inch. 

In  addition  to  the  hydraulic  triggers,  dog  shores  of  1 4- inch 
square  yellow  pine  were  provided,  one  on  each  sliding  way.  These 
were  intended  to  hold  the  ship  in  case  of  accident  to  the  hydraulic 
triggers,  and  to  take  up  unexpected  excess;  pressures,  over  tbuse 
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for  which  the  triggers  were  designed,  and  tliat  might  arise  from 
unforeseen  conditions.  These  were  steel  shod  on  each  end,  and  took 
on  cleats  securely  fastened  to  sliding  ways  and  ground  ways. 
They  are  intended,  also,  to  release  the  ship,  in  case  of  failure  or 
accident  to  the  hydraulic  triggers,  or  in  case  of  unforeseen  acci- 
dent necessitating  a  postponement  of  the  launch  they  would  serve 
to  hold  the  ship  on  the  ways  indefinitely,  if  necessary. 


The  Starboaku  Rfieasino  TRicnEH  m  Puace.  The  Small  Cvlinder  on 
Left  Has  an  Air-Opebateo  Piston  for  Use  in  Manipl^lating  the 
TiiiOiEits,  AND  Has  No  Particular  Function  in  ReLCAstNG. 


In  order  that  the  dog  shores  might  not  be  jammed  and  cause 
undue  difficulty  in  dropping  them,  five  J4-inch  steel  plates  were 
fitted  between  the  end  of  each  and  its  cleat  on  the  sliding  way. 
These  were  intended  to  be  removed  one  at  a  time  in  case  the  creep 
of  the  ship  down  the  ways  brought  them  into  approximate  contact. 
The  creep  of  the  Nczt;  i'ork  was  so  slight,  l>eing  less  than  J4-J"ch, 
that  the  plates  did  not  have  to  be  renewed  and  the  dog  shores 
were  dropped  without  having  borne  at  all. 


The  Launching  of  the  New  York. 


J3S3 


It  frequently  occurs  that  due  to  the  initial  friction  of  the  grease 
or  the  holding  effect  of  the  tumbUng  shores,  a  vessel  does  not 
start  when  released.  In  order  to  give  it  initial  motion  four 
hydraulic  rams  were  provided,  two  of  150  tons  power  and  two  of 
100  tons.  These  were  placed  at  the  forward  end  of  the  ways 
taking  against  a  backing  log  bolted  to  the  ground  ways,  and  a  cross 
timber  bearing  directly  on  the  ends  of  the  sliding  ways.    The  New 

_    York  started  at  once  when  released  and  no  use  was  made  of  the 

I  starting  rams. 

I  TiiK  Lubricant. 

I  The  question  of  a  proper  lubricant  between  the  sliding  surfaces 
^  is  of  great  importance,  as  on  it  depends  largely  the  success  of  the 
launching.  If  it  is  too  soft  it  will  be  forced  out  by  the  pressure, 
or  if  too  hard  the  coefficient  of  friction  will  be  unduly  increased. 
■  In  determining  the  degree  of  hardness  of  the  grease,  consideration 
f  must  be  given  obviously  to  the  unit  pressure  and  the  probable 
temperature  of  the  air  the  day  of  the  launch.  The  lubricant  was 
applied  in  a  total  thickness  of  about  Sg-inch.  Beef  tallow  was  the 
principal  ingredient,  the  others  being  stearinc  and  launching 
grease.  The  launching  grease  is  softer  and  is  intended  to  give 
the  initial  lubrication,  until  the  harder  tallow  melts  under  the 
friction.  Lard  nil  was  poured  in  the  openings  left  by  the  separa- 
tors just  before  the  launch,  also,  to  aid  in  giving  initial  lubrication. 
It  had  been  customary  at  prior  launchings  at  the  New  York 
yard  to  lit  the  launching  ways  completely  in  place,  providing 
means  for  removing  the  sliding  ways  with  their  packing  to  permit 
applying  the  grease  just  prior  to  tlie  launching.  In  the  case  of  the 
New  York  it  was  decided  to  apply  the  grease  when  the  ways  were 
first  installed,  which  covered  a  period  from  September  15  to 
October  15,  191 1.  To  protect  the  grease  during  this  period  from 
being  squeezed  out,  steel  separators  J^^-inch  thick  were  fitted 
between  the  sliding*  ways  and  ground  ways,  at  intervals  of  ten 
feet.  These  were  removed  the  day  before  tjic  launch.  Separators 
were  also  used  with  the  former  method.  To  prevent  dirt  from 
entering  the  space  between  the  ribbands  on  the  ground  ways  and 
the  edge  of  the  sliding  ways,  strips  were  nailed  along.  These, 
too,  were  removed  the  morning  of  the  launch.  In  order  to  hold 
the  sliding  ways  in  their  proper  position  laterally,  with  respect  to 
the  ground  wavs,  thumb  toggles  are  used.    These  consist  of  blocks 
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of  oak  2j'^-inches  in  width  inserted  between  the  outer  sides  of 
sliding  ways  ami  the  ribbands  on  the  ground  ways. 

In  order  to  grease  the  submerged  portion  of  the  ground  wayiH 
for  a  distance  of  about  30  feet  below  low  water  mark,  two  coffer- 
dams were  used,  one  on  each  way,  which  permitted  exposing  &, 
section  on  each  of  30  feet  in  length.    An  oil  torch  was  used  to  di 
the  woo<l  prior  to  the  application  of  the  grease,  which  was  made' 
the  two  days  preceding  the  launch.    Grease  distributers,  also,  werej 
provided,  consisting  of  boxes,  one  at  the  end  of  each  sliding  war^ 
filled  with  grease  and  provided  with  a  weighted  piston  to  force] 
it  out  as  the  ship  moved  down  the  ways.    These  were  fitted  to\ 
provide  lubricant   for  the  remaining  ungreased   portion    of 
undcr-water  ground  ways. 


Fore  and  After  Poppets  and  Packing. 

Due  to  the  form  of  the  ship,  and  the  necessity  for  extending  ll>c 
ways  the  maximum  length  possible,  it  is  necessary  to  introdocc 
a  considerable  amount  of  wood  or  packing  between  the  opper 
surfaces  of  the  sliding  ways  and  the  hull  of  the  ship.  This  muH 
be  solidly  fitted  so  as  to  give  firm  support  to  the  ship,  and  iimst 
be  carefully  adjusted  to  the  shape  of  the  hull  to  distribute  evenly 
the  weight.  Over  the  central  portion  the  packing  for  the  Nntf 
Vork  consisted  for  the  most  part  of  4-inch  by  12-inch  yellow  pine 
planks  planed  carefully  to  unifonn  thickness  and  piled  in  a  manner 
similar  to  brick  work,  about  200,000  board  feet  of  lumber  being 
used.  At  the  forward  and  after  ends,  where  more  packing  was 
needed,  yellow  pine  limbers  12  inches  square  were  used.  The  pack- 
ing on  each  side  was  in  three  sections,  exclusive  of  the  "  fore- 
poppets."  It  was  separated  from  the  sliding  ways  by  oak  wedges 
eight  feet  long  and  six  inches  square  at  the  base,  spaced  14  inches 
apart.  These  were  depended  on  to  bring  the  packing  tight  against 
the  hidl,  and  by  taking  its  weight  at  least  partly,  to  aid  the  removjd 
of  building  supports.  One  hundred  and  thirty  four-handed  batter- 
ing rams  of  live  oak  6J^  feet  long  and  6  inches  square  were  pro- 
vided to  drive  the  wedges,  which  were  rammed  up  in  four  rallies, 
each  extending  six  minutes. 

At  the  forward  and  after  ends  of  the  ship,  due  to  its  wedge 
shape,  there  is  a  spreading  force  on  the  ways  which  is  met  by 
lashings  securing  the  poppets  on  each  side  together.  The  after- 
poppcls  on  the  New  York  were  secured  by  four  lashings  of  10- 
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inch  hcinp  rope,  spaced  at  intervals  tA  i,^  feet  apart,  passinef 
through  openings  in  the  packing.  The  after  lashing  had  ten 
turns,  the  next  forward  nine  turns,  the  next  eight  and  the  next  six. 
These  lashings,  or  Trapping  turns,  were  hove  taut  over  oak  toggles 
14  inches  square,  and  tapcrctF  to  permit  being  withdrawn  readily 
after  launching  to  release  the  packing  on  opposite  sides.  Owing 
to  the  great  depth  of  the  after  packing,  the  after-poppet  was  pro- 


vided  witli  a  second  lashing  low  d»'wn  in  prevent  the  spreading 
of  the  sliding  ways  and  thus  becoming  ribband-buund. 

Stmts  on  the  insi<le  of  the  packing  prevented  closing  in  p>f  tlie 
packing,  due  to  tlie  pull  of  the  lashings,  and  ihcir  oblique  leail 
at  the  after  lashing  also  prevented  racking.  The  morning  of  the 
launching  the  hemp  rope  lashings  were  wet  down  to  draw  thcni 
still  tighter. 

The  packing  at  the  forward  end  of  the  sbding  ways  was  pro- 
vided with  one  lashing  consisting  of  ten  turns  of  3J/2-inch  steel 
rope.     The   fore-poppets  in  the  case  of   the  New   York   were 
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desig^ctj  especially  to  support  and  distribute  the  large  weight. 
amounting  to  2110  tons,  that  was  concentrated  at  that  point  itur-.r* 
pivoting. 

In  order  to  distribute  the  load  evenly  over  as  large  a  ^uru;: 
as  possible  three  straps,  each  about  40  feet  in  lengih  and  five  :c- 
wide,  of  steel  plate,  were  carried  under  the  hull,  and  the  >pa« 
between  them  and  the  hull  filled  with  cement  concrete,  thus  malcrnc 
a  cradle.     These  straps  were  fastened  to  cribbing"  tci  bring  the: 
suf^rt  to  the  sliding  ways  on  each  side.    The  cribbing:  was  cnfc 
connected  by  seven  2-inch  steel  bolts  having  their  ends  set  up  a 
steel  washers  and  set  taut  by  means  of  turn  buckles.     These  vrt 
in  contact  with  the  steel  plate  straps  at  the  keel  and  contrtaH 
to  the  support  of  the  ship,  though  their  prime  object  is  to  p»evtn 
spreading.     In  order  to  provide  for  the  distribution   of  the  ^ 
over  the  entire  cradle  and  over  a  considerable  length  of  the  fpmi 
ways  during  and  after  pivoting,  a  circular  sliding  joint,  orsa* 
nion,  was  fitted  in  the  packing  below  the  straps  havings  a  rifia 
of  50  feet.    This  was  greased  in  the  same  manner  as  the  latmrinc 
ways,  and  it  was  designed  to  slide  as  the  ship  pivoted  to  cnksrt 
continued  bearing  of  all  parts  of  the  cradle  on  the  hull  and  thr 
spreading  of  the  pivoting  pressures  over  a  large  surface  of  the 
grouiKl  ways,  so  as  to  avoid  damage  to  the  hull,  and  the  settliaj 
of  the  ground  ways  under  the  heavy  load. 

In  order  to  provitle  for  the  removal  and  recovery  after  laundK 
ing  of  all  the  parts  of  the  launching  ways  and  packing-,  provision  ifl 
made  for  withdrawing  the  tapered  toggles  in  the    lashing^s  b^ 
means  of  lines.    This  releases  the  packing  on  the  two  sides.    The 
two  sliding  ways  have  a  slip  joint  permitting  separating  into  tw»: 
sections.    The  packing  on  each  side  is  in  three  sections,  exclusive^ 
of  the  forc-poppet>    By  means  of  lines  secured  to  them  and  thfl 
use  of  divers  the  sliding  ways,  wedges,  and  loose  packing  inay  be 
salved.    The  removal  'of  all  timbers  is  important,  in  view  of  the 
liability  to  damage  being  caused  in  docking  the  ship  later.    As  iht 
sliding  ways  and  packing  are  of  yellow  pine,  they  are  consider- 
ably lighter  than  water,  and  tluis  adhere  rather  tenaciously  to  the 
bottom  of  the  ship,  and  arc  not  easily  removed. 


IxTERN.M,  Shoring. 

In  a  ship  of  considerable  launching  weight  the  hull  structure 
not  have  sufficient  local  stiffness  and  strength  to  resist  unsu 
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the  forces  brought  to  bear  over  the  launching  ways.  For  this  reason 
internal  shoring  is  generally  necessary.  On  the  Nmv.  York  the  slid- 
ing ways  were  placed  under  a  longitudinal.  A  line  of  shores  were 
fitted  on  each  side  of  this  between  outer  and  inner  bottom.  In  way  of 
athwartship  bulkheads  and  between  boilers  three  rows  of  shores 
were  fitted.  Special  diagonal  braces  were  fitted  in  certain  locali- 
ties to  reinforce  bracket  floors.  Special  shoring  was  fitted  in  way 
of  the  fore-poppets  between  frames  15  to  20  to  resist  the  crushing 
forces  exerted  by  the  fore-poppet  cradle  during  pivoting.  This 
extended  to  the  upper  platform  and  was  cross-braced  securely  to 
bring  the  crushing  forces  in  opposition  to  each  other. 

To  support  the  long  span  between  bulkheads  in  the  boiler  rooms 
heavy  shoring  was  carried  from  the  top  of  inner  bottom,  between 
boilers,  upward  to  the  armor  and  gun  decks. 

All  boilers  were  in  place,  also  considerable  auxiliary  machinery, 
and  all  the  shafting  from  the  thrust  shaft  aft;  a  total  of  about 
750  tons. 

Special  Features. 

Certain  special  features  were  comprised  in  the  above  launching 
arrangements  as  follows: 

(a)  The  Trunnion  Type  of  Fofe-Poppets. — This  has  been  used 
by  a  large  shipyard  in  this  country,  and  is  used  in  some  yards 
abroad — It  is  not  expensive  and  is  believed  to  do  its  work  well, 

(b)  Cement  Concrete  Bettvecn  Hull  and  Poppet  Straps. — Its 
use  with  the  trunnion  type  of  forc-poppets  is  particularly  advan- 
tageous, as  all  the  straps  are  brought  up  to  their  work  simultan- 
eously. The  ship  was  greased  to  prevent  adherence  of  the  cement 
to  the  ship,  and  thus  facilitate  removal.  Cement  is  easily  poured 
in,  whereas  wood  is  difficult  to  fit  behind  a  5  to  6-foot  strap. 

(c)  Collapsible  Keel  Blocks. — These  should  not  be  confused 
with  sand  bags,  which  have  poor  holding  power  in  the  direction 
of  the  keel.  They  consisted  of  a  6-inch  channel  bar  frame  with  a 
55^-inch  wood  block  on  top  and  bottom,  with  three  inches  of  sand 
between.  By  unbolting,  the  sand  llows  out  and  the  block  is  loose. 
Similar  blocks  have  been  used  abroad  to  some  extent. 

(d)  Extended  Use  of  Tumbling  Shores. — Such  shores  have 
heretofore  been  used  under  the  keel  aft,  and  under  inner  after 
docking  keels.  In  the  case  of  the  New  York  they  were  also 
used  under  the  entire  length  of  the  outer  docking  keel.    Their  prin- 
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cipal  function  is  to  guard  against  the  grease  being  squeezed  wil 
before  the  moment  of  release.  They  operated  in  an  entirely  satis- 
factory manner.  For  some  time  before  launching  they  served 
the  ordinary  purpose  of  supporting  the  ship. 

(e)  Grease  Box  ai  End  of  IVays. — This  was  also  used  when  the 
Flordia  was  launched.  It  has  not  been  customary  at  ihc  New 
York  yard  to  grease  the  grouiui  ways  pndcr  water  to  the  extreme 
end,  and  the  grease  box  is  intended  to  do  this.  It  costs  little  ai 
has  been  thought  well  to  take  this  precaution. 

Workmen  Employed. 

Launching  a  large  vessel  is  of  sufficiently  unusual  occurrancc 
in  the  navy  yard  to  require  the  special  organization  and  training 
of  the  gangs  for  each  launcliing.  During  a  launching  in  a  navy 
yard  there  is  no  economy  in  reducing  the  number  of  workmen 
employed  as  the  navy  yard  closes  for  the  day  and  all  workmen  arc 
given  full  pay  in  any  event,  so  that  as  many  as  can  be  used  to 
advantage  are  employed.  A  detailed  station  bill  was  prepared  for 
each  man  to  be  employed  in  the  launching  operations  of  the  NfW 
York,  and  they  were  given  buttons  to  permit  them  to  pass  inside 
the  lines,  and  to  distinguish  them  from  other  workmen  not  actually 
employed.  Tlie  general  conduct  of  the  laimching  was  under  Uic 
direct  charge  of  the  construction  officer,  assisted  by  the  navil 
constructor  charged  with  the  immediate  supervision  of  the  con- 
struction of  the  ship.  A  naval  constructor  was  in  immediate 
charge  of  the  gangs  on  the  ground  on  each  side  of  the  ship,  and 
two  were  on  board. 

The  force  for  ramming  up  the  wedges  consisted  of  about  6ve 
hundred  men,  principally  shiphtters  and  helpers^  riveters  and 
chippers ;  each  gang  containing  four  men  was  assigned  to  ram  up 
six  wedges.  Signals  for  beginning  and  ending  tlie  rallies  were 
given  by  waving  white  or  red  flags  abreast  the  releasing  pit  where 
the  construction  officer  had  station.  Gangs  of  shipwrights  were 
organized  for  splitting  out  the  keel  blocks  and  cribs  and  cutting 
out  shores.  Laborers  and  riggers  were  assigned  to  move  the 
blocks  and  other  materia]  clear  of  the  ways,  and  painters  to  touch 
up  bare  spots  after  removal  of  shores  and  blocking.  Machinists 
were  stationed  by  the  launching  triggers  and  liydraujic  rams  for 
starting  the  ship.  Details  of  shipfitters  were  made  to  look  for 
holes  or  defective  caulking  in  way  of  cribs,  shores  and  blocks. 
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On  board  plumbers  were  detailed  to  take  soundings  promptly 
after  the  ship  was  launched,  and  to  pump  out  any  cnnipartments 
found  to  be  making  water.  Machinists  were  stationed  bv  all  out- 
board connections  to  make  good  any  leaky  valves.     Inspection 
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gangs  were  detailed  to  make  examination  for  damage  done  to  the 
hull  that  might  be  experienced  during  launching.  One  man  was 
stationed  l>y  the  bow  to  break  the  bottle  of  champagne,  in  case 
of  failure  of  the  sponsor  to  accompHsh  that,  and  also  to  rescue 
the  broken  bottle  and  the  holder.  A  tug  with  steam  connection 
stood  by  after  the  launch  to  give  steam  for  pumping,  if  needed. 


Curves  Showing  Data  Taken  in  Launching.  Uskd  in  Detkrmininc  Coef 
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The  Invited  Guests  and  Spectators. 

The  publicity  attending  the  launching  of  a  large  vessel  in  the 
navy  yard,  and  the  presence  of  the  President  of  the  United  States* 
served  to  make  the  invitations  issued  by  the  Secretar\'  of  the  Ka 
especially  sought  after,  and  to  attract  a  large  crowd  of  spectator 
estimated  at  40,000.     A  platform  to  accomodate    1500   person 
was  erected  at  the  head  of  the  ways,  on  a  level  with  the  sponsor* 
stand,  for  the  President  and  the  guests  of  the  Secretary  of  th 
Navy.    Enclosures  on  the  starboard  side  were  arranged  for  officers 
of  the  station,  their  famiHcs  and  guests,  and  for  yard  clerks,  drafts- 
men, their  famiUcs,  and  other  persons  requiring  special  considera- 
tion.   The  port  side  of  the  ship,  the  col>-dock  and  causeway  leading 
to  it,  were  reserved  for  the  yard  workmen,  their  families  and 
friends,   enlisted   men   from  the   ships   and   the   general   public 
A  special  road  was  roped  off  to  conduct  the  President  2nd  tiis 
suite  from  the  landing  to  his  stand. 

Different  gates  were  specified  for  each  of  the  main  classes  <A 
tickets  and  for  vehicles,  and  the  streets  were  roped  off  so  as  to 
direct  persons  to  the  proper  part  of  tlie  yard  as  called  for  by  their 
tickets. 


Observations  Taken. 

For  the  purpose  of  making  observations,  recording  data  and 
notes  as  to  progress  of  work,  a  number  of  draftsmen  were  sta- 
tioned at  various  points  on  the  ship  and  on  shore.  The  principal 
observations  taken  were  for  the  purpose  of  determining  the  speed 
and  acceleration  of  the  ship  down  the  ways,  and  the  deflections  in 
the   structure  caused   by   the   stresses  set  up  during   launching. 

The  speed  was  determined  by  noting  the  times  marks  on  the 
sides  of  the  ship,  at  known  distances  apart,  passed  the  observers. 
There  were  four  stations,  twq  on  each  side.  One  observer  at  each 
station  sighted  the  marks  and  touched  the  other  observer,  who 
noted  the  positions  of  the  hand  of  a  split  second  watch  on  a  circu- 
lar strip  of  paper  pasted  on  the  dial.  This  gave  time  intervals 
which  enabled  calculations  to  be  made  for  speed  and  acceleration, 
and  from  this  the  coefficient  of  friction  is  determined. 

Obser\'ations  for  hogging  or  sagging  were  taken  with  a  transit 
instrument  on  deck  and  athwartship  deflections  from  a  stretched 
piano  wire.  Measurements  were  made  of  distance  from  inner 
bottom  to  main  deck  to  determine  local  deformation,  if  any.    How- 
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ever,  no  deflections  of  any  importance  were  noted  on  the  Nexv 
York.  Records  were  kept  of  the  progress  of  the  operations  and  the 
time  consumed  for  each.  This  record  is  of  value  for  subsequent 
launcliings  in  making  up  the  program. 

Launching  Program. 

The  various  launching  operations  were  previously  scheduled 
and  were  executed  on  the  day  of  the  launch  as  per  schedule. 

The  New  York  was  launched  at  11:00:30  a.  m.,  October  30, 
1912. 

ScnEDULE  OF  Time. 

4.30    Early  launching  gang  reports. 

(a)  Final  greasing  of  ways  to  low-water  mark. 

(b)  Wet  down  raanila  Trapping  aft. 

(c)  Remove  din  strips. 

(d)  Diver  to  examine  condition  of  ways. 

(e)  Report  from  diver  on  condition  o(  ways. 
7.4s    All  officers  report. 

8.00     (a)  Full  ]auncliing  gang  and  all  observers  report  for  duty. 

(b)  Test  voice  tubers  and  warning  whistle. 

(c)  Test  launching  trigger  and  hydraulic  rams,  then  close  space  over 

launching  trigger. 

(d)  Set  clocks. 

(e)  Start  pouring  lard  oil. 

(f)  Set  creeping  indicators  and  trunnion  indicators. 
8.t8    Stand  by  for  first  rally, 

8.20  Begin  ramming. 

&26  Stop  ramming. 

8.27  Start  splitting  out  keel  blocks,  working  from  aft. 

8.33  Stand  by  for  second  raUy. 

8.35  Begin  ramming. 

8^1  Stop  ramming. 

8.42  (a)   Reports  on  clearance  of  dog  shores  by  officer  in  charge  on  each 

side. 
(b)   Report  of  conditions  on  board  by  officer  in  charge, 

8.43  Remove  shores  under  bilge  keels  (white). 

845  Receive  reports  from  Machinery  Division  regarding  valves,  etc. 

8.58  Stand  by  for  third  rally. 

9.00  Begin  ramming. 

9.06  Stop  ramming. 

Quio  Start  removing  side  cribs. 

9lI5  Disconnect  air  And  water  lines. 

9.30  (a)  .Ml  keel  blocks  should  be  out.    Report  by  Master  Shipwright, 
(b)   Report  on  clearance  of  dog  shores. 
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9.5S    Stand  by  for  fourth  rally. 
laoo    Begin  ramming. 
iao6    Stop  ramming 
iao8    (a)  Remove  ramming  shores  between  ways. 

(b)  Side  cribs  should  be  out. 

(c)  Clear  away  stage  plank  in  way  of  tumbling  shores  under  dock- 

ing keels  where  inaccessible. 
10. 12    Report  on  tide. 
iai5    Begin  removing  sand  blocks,  beginning  aft  (this  was  actually  begun 

at  10.30). 
10.20    Disconnect  electric  lines  to  ship. 
laas    Receive  report  from  ship  that  air  ports,  manholes,  doors,  etc.,  are 

closed  and  everything  ready  on  board. 
10.30    Report  all  thumb  toggles  out  by  officers  in  charge  on  each  side. 
ia35    Disconnect  speaking  tube  on  board. 
10.40    (a)  Hoist  warning  signal  to  river. 

(b)  Remove  gang  plank. 
10145    Trigger  and  hydraulic  pump  men  to  sta^d  by. 
10.50    (a)  Sand  blocks  should  be  out. 

(b)  Stand  by  to  remove  docking  keel  tumbling  shores  in  case  lUi 

becomes  necessary. 

(c)  Reports  that  everything  is  clear  of  ship  by  officers  in  charge  on 

each  side. 

(d)  Report  on  tide. 

lass    Report  on  clearance  of  dog  shores. 

10.56  Warning  whistle: 

1  blast — stand  clear.     (This  is  also  warning  to  sponsor.) 

10.57  Report  all  men  out  by  officers  in  charge  on  each  side. 

10.58  Warning  whistle: 

2  blasts— drop  dog  shores. 

10-59    Report  dog.  shores  out  by  officers  in  charge  on  each  side.     (Per- 
sonal report.) 
11.00    Release  ship  by  Naval  Constructor  in  charge. 

"  O.N  Board'* — Oitlixe  of  Orders,  Etc. 

8.00    All  men  report  for  duty. 

8.05  Test  voice  tube  to  releasing  pit. 

8.06  Make  personal  inspection  of  ship  as  to  condition,  lines,  collision 

mats,  leak  stoppers,  etc. 

8.15  Receive  reports  from  foremen  on  hoard  regarding  men,  tools,  etc. 

8.16  Order  inspection  of  inner  bottom  compartments  and  closing  of  man- 

holes. 
Order  all  air  ports  and  doors  closed. 
Order  all  hatches  ready  to  batten  down. 
8.42    Report  condition  on  board. 
9.15     Disconnect  air  lines. 
10.00    Receive  report  on  soundings  from  Master  Plumber. 
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10.20    Disconnect  electric  lines. 

ca25    Report  that  all  doors,  air  ports.  etc.»  closed  and  that  all  is  ready 

on  board. 
10.35    Disconnect  speaking  tube. 
10.40    Remove  gang  planW. 
10.45    S^^  that  man  is  stationed  at  bottle  line;  see  that  men  arc  stationed 

at  lines  and  at  anchors. 
11,15    Receive   report   on   soundings   with   copy   of   report    from   Master 

Plumber. 
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NAVAL  DISCIPLINE. 
By  Captain  Charles  F.  Pond,  U.  S.  Navy. 


Captain  Fullam's  timely  article  on  "  Absence  Overleave  in  the 
Fleet "  *  is  meeting  with  a  fair  measure  of  response  from  the 
service.  Following  it,  the  Navy  Department  in  February  last, 
addressed  a  circular  letter  to  commanding  officers  requesting  sug- 
gestions regarding  the  schedule  of  punishments  for  summary 
courts  martial  and  deck  courts,  as  laid  down  on  page  185,  "  Forms 
of  Procedure,  1910."  The  following  is  the  substance  of  my  re- 
marks submitted  in  obedience  to  the  above-mentioned  request,  and 
now,  with  the  Department's  permission,  laid  before  the  readers 
of  the  Proceedings  for  their  consideration: 

1.  The  schedule  for  punishments  for  summary^  courts-martia!  and  deck 
courts  laid  down  on  page  185  of  "  Forms  of  Procedure,  1910,"  is  in  my 
opinion  excellent  and  should  be  adhered  to.  It  has  been  very  consistently 
followed  on  this  ship,  the  U.  S.  S.  Pennsylvania,  with  excellent  results. 

2.  The  one  criticism  that  I  have  to  make  is  that  it  is  not  complete  in  that 
no  provision  is  made  for  absence  overleave  for  less  than  twenty-four  hours, 
and  that  the  offenses.  "  petty  theft,"  "  having  the  articles  of  another  in 
possession"  {a  rather  common  offense),  "selling,  bartering,  exchanging, 
pledging,  loaning,  or  giving  away  any  portion  of  uniform  or  outfit"  (see 
Article  204,  U.  S.  Navy  Regulations)  and  also  another  common  offense, 
"  careless  or  willful  loss  of  government  property,"  and  "  profane  language," 
are  omitted.  The  latter  I  would  include  under  the  next  to  the  last  offense 
cited,  making  it  read  "threatening,  abusive,  profane  and  obscene  language," 
For  "  petty  theft,"  "  having  articles  of  another  in  possession,"  "  selling, 
bartering,  etc.,  portion  of  uniform  or  outfit,"  and  "willful  destruction  of 
government  property,"  the  maximum  days'  loss  of  pay  should  be  awarded, 
it  being  understood  that  for  these  offenses,  and  others  where  different 
degrees  of  criminality  attach,  the  court  should  use  discretion  in  awarding 
sentence.  Such  offenses  should  be  marked  on  the  scedule  wth  an  awarding 
and  a  note  appended  to  the  above  effect.  For  "  loss  or  destruction  of 
government  property  by  carelessness,"  loss  of  pay  to  cover  value,  ordin- 

*  U.  S.  Naval  Institute  Proceedings,  volume  No.  37,  No.  4,  191 1. 
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arily  the  invoice  price,  should  be  adjudged  not  to  exceed  the   maKimum 
allowed  by  law.     This  is  in   line  with   recent    regulations   conccmini!   the 
custody  and  care  of  government  property  and  will  have  an  excellent  eff< 
besides  tending  toward  economy. 

3.  To  the  schedule  of  punishments  there  should  also  be  added  rogulali 
regarding  liberty  for  which  there  is  crying  need  of  uniformity  tliroughoul 
the  service.     1  cannot  loo  strongly  urge  this  point. 

4.  Forwarded  herewith  is  a  proposed  schedule  of  punishments  and  n 
tations  regarding  liberty  now  in  force  on  this  ship  and  which  is  pracdcany 
the  same  as  the  one  which  has  been  in  force  on  this  ship  during  the  pasf 
three  years  under  my  command.    Under  this  schedule  no  such   condition 
has  obtained  as  described  by  Captain   Fullani  and  other  officers  as  he'wg 
common  among  the  ships  of  the  Atlantic  Fleet.     While  oflFenscs  have  nd 
ceased,  and  under  any  system  will  never  cease  entirely,  there  ha^  l»een  a 
steady  and  marked  improvement   in  the  conduct  of  the  crew    and  mauiy 
cases  of  complete  reformation.     As  showing  the  excellent  standing  of  the 
crew  of  this  ship  the  following  summary  of  conduct  classes  on   the  &m 
of  the  present  month  speaks  for  itself: 

Special   first   class    ,-.^..,..^ J75 

I'irst  class •*.. 204 

Second  class    .1 

Third   class it 

Fourth   class   1  ^ 

5.  Analyzing  the  appended  schedule : 
Paragraph  i  is  similar  in  effect  to  the  note  at  the  bottom  of  page  i8s. 

"  Forms   of  Procedure,    1910."     Oii  a  schedule  emanating   from   the   I>e- 
partment  the  wording  of  the  above  mentioned   note  should  be    foMoweil 
Confinement    is    a    degrading   punishment    and   should    not    ordinarily   be 
adjudged.    Other  minor  reasons  against  confinement  as  a  mode  of  punish-  ^_ 
mcnt  arc  lack  of  cells  on  modern  ships  and  the  useless  labor  involved  ia  ^M 
guarding  and  policing  prisoners.    When  adjudged,  the  rule  r»f  one  to  three   ^H 
implied  in  Article  30  of  "  Articles  for  the  Government  of  the  Navy  "  should   ^| 
be  followed,  viz..  one  day's  confinement  for  each  three  days'  loss  of  pay.       ^M 
Paragraph  2  begins  with  providing  for  absence  overlcavc  for  less  than  ^| 
twenty-four  hours  and  follows  the  spirit  of  the  schedule   for  longer  ab- 
sences except  that  the  loss  of  five  days*  pay  for  the  offense  is  omitted. 
The  result  is  that  for  a  first  offense  of  short  absence  a  minor  punishmcttt 
is  awarded.     For  repeated  offenses  of  this  character  the  cumulative  pro- 
vision of  paragrapli  5  comes  in  with  good  effect  which   would  be   in  a 
measure  lost  were  the  five  days*  loss  of  pay  adjudged  for  each  nunor  ab- 
sence  in  addition  to  the  one.   two  or  three  days'  pay   laid  clown   in   the 
schedule.     A  man  habitually  overlcave  for  but  a  few  hours,  but  wlio,  for 
the  fourth  and  subsequent  offense,  gets  a  checkage  of  twenty  days*  pay  is 
apt  to  begin  thuiking  and  correct  his  habits.    This  has  been  the  experience 
on  this  ship.    It  is  also  believed  that  a  sharp  line  should  be  drawn  between 
absence    for   less  than   twenty-four   hours  and   longer  absences,   and   this 
the  schedule  does.     Absence  of  less  than  one  hour,  or  tardmess,  is  infre* 
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quent  and  is  generally  checked  by  reproof  or  slight  restriction.  In  awarding 
punishment  at  the  mast  the  man's  record  should  always  be  consulted,  and, 
where  the  oflFense  with  previous  record  considered  would  not  warrant  a 
punishment  exceeding  twenty  days*  loss  of  pay,  a  deck  court  should  be 
awarded  for. simplicity  of  procedure;  where  the  punishment  with  previous 
record  considered  would  exceed  twenty  days'  loss  of  pay  a  summary 
court-martial  should  be  adjudged. 

Paragraph  3  follows  the  schedule  as  laid  down  on  page  185,  "  Forms  of 
Procedure,"  with  the  additions  heretofore  noted.  A  save-all  clause  is 
added  covering  less  serious  but  not  petty  offenses  for  which  summary 
punishment  may  be  given  by  the  commanding  officer  in  the  shape  of  solitary 
confinement  on  bread  and  water  not  exceeding  five  days.  Any  other  con- 
finement except  for  safe  keeping,  etc.,  is  obsolete  or  obsolescent. 

Paragraph  4  provides  for  the  reduction  to  fourth  conduct  class  of  any 
man  convicted  before  a  deck  court  or  summary  court-martial  of  any 
oflFense  save  overlcavc  for  less  than  twenty-four  hours,  or  who  has  been 
awarded  confinement  as  a  punishment  Except  in  special  cases  men  on  this 
ship  are  not  otherwise  reduced  in  class,  except  from  special  first  to  first  in 
accordance  with  navy  regulations.  In  consequence  we  have  practically 
what  is  known  as  "the  free  gangway."  Restriction  is  seldom  awarded 
as  a  punishment  except  where  it  is  considered  better  for  a  man's  health  or 
morals  that  he  should  remain  on  board,  and  a  man  overleave  less  than 
twenty-four  liours  may  go  ashore  the  day  after  his  fine  is  paid;  provided, 
it  is  his  turn  to  go.  The  result  of  the  application  of  this  rule  has  been 
excellent  and  the  Department  might  well  consider  appending  an  advisory 
clause  .to  that  effect  to  the  schedule  and  rcgidations  when  revised  and 
reissued. 

Paragraphs  5  and  6  provide  for  cumulative  punishments  for  previous 
offenses,  and,  in  this  connection,  special  attention  is  invited  to  the  rule 
laid  down  in  paragraph  6  for  treatment  by  summary  courts-martial  of 
previous  convictions  in  cases  which  would  not  have  come  under  the  cog- 
niirance  of  a  summary  court.  Paragraph  5  follows  the  procedure  of  the 
schedule  of  punishments  issued  by  the  Department  in  1908  and  the  two 
rules  together  appear  to  fully  cover  the  suggestion  in  the  5*^  paragraph 
of  the  Department's  letter,  viz:  "Whether  there  should  be  any  different 
rule,  with  respect  to  convictions,  if  the  earlier  trials  were  had  before  a 
summary  court-martial  or  before  a  deck  court,"  These  rules  have  been  in 
successful  practice  on  this  ship  since  the  1910  schedule  was  issued. 

Paragraph  7  provides  for  petty  offenses  and  prescribes  the  manner  in 
which  extra  duty  shall  be  performed.  As  a  commanding  officer  for  a  period 
covering  over  thirteen  years  of  service,  I  have  consistently  discouraged 
the  bringing  of  petty  offenses  to  the  mast,  but  there  are  certain  occasions 
when  such  offenses  must  be  considered.  Such  offenses  should  be  punished 
by  extra  duty  and  rarely  by  restriction  and  the  extra  duty  should  be  such 
as  not  to  degrade  the  ordinary  work  of  the  ship,  even  the  menial  work, 
and  should  be  worked  off  outside  of  working  hours.  The  time  limit 
should  also  be  explicit.  Seventy-lv\o  hours  or  three  days  extra  duty 
generally   means   nothing  definite  and   is  generally  mostly   shirked,   even 
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when  the  master-at-arms  eadeavors  to  be  conscierKious.  The  fchcroe  pro- 
vided appears  to  meet  every  requirement.  Four  hours  extra  duty  carrLc* 
over  into  the  second  night,  and  rarely  is  a  heavier  punishment  than  that 
required.  The  proWsions  for  doubling  extra  duly  for  offenses  committeil 
while  undergoing  extra  duty  and  for  repeated  offenses  of  the  same  char- 
acter arc  extremely  saluLiry,  the  latter  tending  to  correct  bad  habits,  such 
as  "articles  in  lucky  bag/'  "ditty  box  adrift/'  etc. 

Parngraplt  8  gives  notice  to  the  crew  that  long  restrictions  will  not  be 
enforced  except  under  certain  necessary  circumstances. 

Paragraph  9  gives  the  general  regulations  regarding  liberty:    These  are 
very  liberal  and  are  believed  to  be  consistent  with  the  best  practice.     Tim 
have  given  perfect  satisfaction  on  this  ship  to  both  officers  and  men.  and 
it  is  earnestly  suggested  that  these,  or  similar  uniform  rules,  he  issaed  for 
the  guidance  of  the  service.    Uniformity  of  privileges  should  go  with  on»- 
formiiy  of  punishments  and  both  together  will  go  far  toward    perfr<tnif 
contentment   among  the   enlisted  personnel.     The   personal    equation  car 
never  be  eliminated,  nor  is  it  desirable  that  it  should  be,  but   that  there 
should  be  uniformity  as  near  as  may  be,  of  privileges  and  punishmcots  as 
well   as   of  organization   and    routine,    which    latter   has   been    pncoofllr 
achieved,  cannot  be  successfully  controverted. 

6.  It  is  believed  that  there  is  nothing  in  the  foregoing  to  conflict  with  cz- 
isting  laws. 

GeNKSlAL     RfCULATIOKS     RSCAKDING     PUNISUMEKTS     AND     LutERTY. 

U.  S.  S.  "  Pennsylvania.'* 

1.  Summary  courts -martial  and  deck  courts  will  be  guided  by  the  fol- 
lowing schedule  in  awarding  punishments: 

In  awarding  loss  of  pay  the  limit  should  ordinarily  be  adjusted,  but, 
for  those  offenses  marked  with  an  asterisk  (•)  the  degree  of  criminality 
should  be  considered  in  awarding  the  sentence.  Confmement  of  any  kmd 
will  be  awarded  only  in  exceptional  cases  and  in  any  case  should  not 
exceed  one-third  the  number  of  days  for  which  loss  of  pay  is  adjudged. 

The  foregoing  simply  expresses  the  mind  of  the  commanding  officer  as 
revising  authority  and  is  not  intended  to  limit  the  power  of  the  courts  as 
laid  down  by  law : 

2.  Over  slaying  liberty: 

Not  over   x  hour Warned,    or    for    repeated    offenses, 

1  week's  restriction  or  3  hours  ex- 
tra duty. 

I  to  8    hours    Deck  court  limit  loss  of  t  day's  pay. 

8  to  16  hours    Deck  court  limit  loss  of  2  days'  pay. 

16  to  24  hours    Deck  court  limit  loss  of  3  days'  pay. 

t  to  4  days  Deck  court  or  summary  court  mar- 
tial depending  on  record.  Limit 
loss  of  5  days'  pay  for  the  offense 
and  of  4  days'  pay  for  each  day 
and  I,  2  or  3  days'  pay  for  cadi 
additional    fraction   thereof   abMOt 
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More  than  4  days  Sumniar>'  court-martial.     Same  limit 

as  above. 

Absence  or  attempted  absence  with-  Summary   court-martial.      Limit    !oss 
out  leave  of    15    days*   pay    for   offense    and 

same  as  above  for  time  absent. 
Absence    without    leave    using    an-    Summary    court-martial.      Limit    30 
other's  name  to  avoid  draft.  days'   loss   of  pay  for   the   offense 

and  same  as  above  for  time  absent. 

If  delivered  after  absence  with  or  without  leave  add  5  days*  loss  of  pay 
to  above. 

Twenty-four  hours  or  more  overtime,  or  abFcnce  without  leave  involves 
loss  of  pay  for  the  time  so  absent,  exclusive  of  the  amount  forfeited  by 
sentence  of  court. 

3.  The  following  offenses  subject  the  offenders  to  trial  by  summarj* 
court-martial  or  by  deck  court: 

OffeoK.  Number  of  d«y» 

Disobedience,  deliberate Maximum. 

*  Disorderly  conduct  15 

*  Disrespect  to  commissioned  or  warrant  officer Maximum. 

*  Disrespect  to  petty  officer 60 

Drunk,  not  having  been  on  liberty 30 

Drunk,  on  duty,  post  or  guard Maximum. 

*  Failu  re  to  obey  ^Maximum. 

*  Falsehood    Maximum. 

Gambling    30 

*  Having  articles  of  another  in  possession Maximum. 

Leaving  post  or  watch  Maximum. 

Liquor  unlawfully  in  possession  15 

*  Loss  or  destruction  of  government  property  through  care-  Loss  of  pay 

Icssness.  to  cover 

value  up  to 
maximum. 
Missing  ship  after  absence  with  or  without  leave 30 

*  Neglect  of  duty    Maximum. 

*  Petty   theft Maximum. 

Resisting   arrest    , 3° 

Returning  from  liberty  unfit  for  the  proper  performance  of  5 

duty. 
Returning  in  civilian  clothes   10 

*  Selling,  bartering,  exchanging,  loaning,  or  giving  away  por-  Maximum. 

tion  of  uniform  or  outfit 

Sitting  down  on  post  or  watch 15 

Smuggling  or  attempting  to  smuggle  liquor  15 

Surrendering  at  another  station   30 

•Threatening,  abusive,  profane  or  obscene  language Maximum. 

Willfu!  destruction  of  government  property Maximum. 

45 
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Other  less  serious  offenses  may  be  punished  by  solitary  conftnement  on 
bread  and  water  not  to  cjcceed  five  days. 

4.  Conviction  by  deck  court  or  summary  court-martial,  except  for  over- 
leave  not  exceeding  twenty-four  hours,  or  confinement  of  any  kind*  except 
for  safe  keeping  or  awaiting  investigation,  carries  with  it  reduction  to 
fourth  conduct  class  from  date  of  offense. 

In  general  men  will  not  otherwise  be  reduced  in  conduct  class  except 
from  special  first  class  to  first  class  in  accordance  with  navy  regulations. 

5.  Before  a  deck  court  each  previous  conviction  during  current   enlist- 
ment  including   for   overstaying   leave    for   less   than   twenty-four   houn^H 
involves  an  additional  loss  of  5  days'  pay.  ^H 

6.  Summary  courts-martial  will  not  take  cognizance  of  previous  ohhH 
victions  by  deck  courts  for  overleave  for  less  than  twenty- four  hours,  bi£^| 
other  previous  convictions  will  be  treated  as  follows:  ^M 

In  case  of  a  second  conviction  for  a  case  of  a  similar  nature  the  punish-  ^^ 
ment  will  be  doubled,  and  for  a  third  or  subsequent  conviction,  either  (he 
maximum  or  a  bad  conduct  discharge  will  be  adjudged.    If  the  offense  h  o( 
a  different  character  increase  by  15  days'  loss  of  pay. 

7.  For  petty  offenses  extra  duty  will  be  awarded  and  for  offensct  ca»- 
mitted  while  undergoing  extra  duty  and  for  repeated  offenses  of  the  mm 
character  double  the  usual  punishment  will  be  awarded. 

Extra  duty  will  consist  of  duty  on  the  quarterdeck  under  amis  between 
the  hours  of  8.00  and  11.00  p.  m. 

Extra  duty  will  be  worked  off  as  rapidly  as  weather  and  other  cir- 
cumstances will   permit. 

Men  on  extra  duty  list  or  on  report  awaiting  mast  or  investtgati*Ki, 
or  in  debt  as  the  result  of  punishment,  or  prisoners  at  large  will  not  be 
panted  liberty  except  under  special  circumstances. 

S,  No  person  will  be  deprived  of  liberty  on  shore  for  more  than  tw« 
months,  except  in  case  of  confinement  by  sentence  of  court-martial  or^ 
when  awaiting  trial,  or  unless  the  exigencies  of  the  service  or  the  un- 
healthincss  of  the  port  prevents  giving  liberty. 

9.  Conditions  permitting,  and  for  stay  in  port  not  exceeding  thirty  days, 
general  liberty  will  be  granted  as  follows: 

Special   first  class Every  other  day.  ^H 

First  class   Every  fourth  day.  ^^^^| 

Second  class   Once  in  two  weeks.  ^^^^| 

Third    class    . .. .....*.»r« Once  in  three  weeks.  ^^^H 

Fourth  class ....Once  a  month.  ^| 

Under  special  circumstances  chief  petty  officers,  special  first  class,  tnay 
be  granted  liberty-  each  day  after  working  hours.  ^m 

When  stay  in  port  exceeds  thirty  days*  liberty  for  special  first  class  may^| 
be  reduced  to  every  fourth  day  (liberty  by  sections),  with  such  special 
privileges  for  chief  petty  officers  as  may  l>c  expedient. 

About  the  time  the  foregoing  was  written  the  Department 
authorized  senior  officers  present,  upon  request  of  commanding 
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officers,  to  discharge  as  undesirable  not  exceeding  one  per  cent 
of  the  crew  each  quarter,  providing  the  men  so  discharged  were 
in  their  first  enlistment.  Had  this  authorization  been  in  effect 
at  the  time  I  assumed  command  of  the  U.  S.  S.  Pennsylvania,  in 
July,  1909,  I  would  gladly  have  availed  myself  of  it  to  have 
weeded  out  a  certain  undesirable  element  among  the  crew,  but 
coming  at  the  time  it  did.  after  the  above  system  had  been  in  force 
for  nearly  three  years,  there  was  little  occasion  for  its  use.  The 
element  in  question,  though  continually  reinforced  by  new  comers, 
had  practically  been  eliminated.  However,  it  is  a  most  excellent 
provision,  and  combined  with  a  schedule  as  above  laid  down 
would,  in  my  opinion^  leave  nothing  to  he  desired  in  the  way  of 
punitive  regulations. 

I  have  read  and  reread  with  great  interest  Captain  Marbury 
Johnston's  excellent  article  upon  "  Discipline  in  the  Navy,"  in 
the  September  number  of  the  Proceedings,  but  must  beg  to  dis- 
agree in  toto  with  his  conclusions  as  to  the  proper  remedy  for 
serious  infractions  of  discipline. 

There  is  no  such  thing  as  a  universal  panacea  for  wrong  doing 
either  in  civil  life  or  in  the  navy,  and  Captain  Johnston  exag- 
gerates when  lie  says  "  Just  as  soon  as  the  men  in  the  service 
find  out  that  all  liberty  breaking  and  serious  infractions  of  dis- 
cipline will  be  punished  by  immediate  discharge  as  undesirable, 
just  so  soon  will  it  be  stopped."  Had  he  said  "lessened"  or 
"  checked."  the  expression  would  have  been  more  exact,  and  with 
such  a  statement  I  doubt  if  anyone  would  disagree.  The  death 
penalty  has  not  stopped  murder  however  much  it  may  have  checked 
the  crime. 

Captain  Johnston  appears,  moreover,  to  have  confounded  mili- 
tar)'  with  moral  offences,  or  at  all  events  has  classed  them  together. 
For  the  latter,  if  serious.  I  wonld  most  decidedly  agree  that  sum- 
mary discharge  is  the  proper  remedy,  and  one  per  cent  a  quarter 
should  cover  most  of  such  cases,  but  for  the  former  I  believe  that 
more  than  one  warning  may  in  certain  cases  be  advisable.  So  much 
depends  upon  environment,  both  before  and  after  enlisting,  that, 
for  infractions  of  purely  military  discipline,  no  hard  and  fast  rule 
for  punijnhmeni  can  safely  be  laid  down.  In  the  case  cited  of 
Hansen^  if  it  were  true  that  he  deliberately  overstayed  his  leave 
after  a  plain  statement  in  his  hearing  of  the  rule»  and  the  penalty 
for  infraction  thereof,  then  his  absence  was  much  more  than  a 
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mere  absence  from  work  or  from  duty  for  a  few  hours,  and  he 
richly  deserved  the  consequences.  Indeed  one  can  imagine  no  other 
result  in  a  properly  conducted  military  service,  and  the  effect  upon 
the  remainder  of  the  crew  was  no  doubt  most  beneficial.  I  would  not 
from  that  case,  however,  argue  that  every  man  overstaying  leave  (or 
six  hours,  or  even  a  much  longer  time,  should  be  summarily  dis- 
charged even  if  it  were  a  second  offence.     In  this  connection  it 
appears  to  me  that  the  rule  laid  down  for  guidance  of  summary 
courts  on  page  185  *'  Forms  of  Procedure  for  Courts  and  Boards, 
1910,"  viz.,  '*  in  case  of  a  second  conviction  for  an  ofTencc  of  a 
similar  nature  the  punishment  should  be  doubled,  and  for  a  third 
or  subsequent  conviction,  either  the  maximum  or  a  bad  conduct 
discharge  should  be  adjudged,"  is  safe  and  sane,  and   needs  do 
modification.    Referring  to  this  rule,  it  would  appear  from  the  cases 
dted  by  Captain  Johnston  from  the  enlistment  records  of  his  ship 
that  someone  had  been  derelict  in  enforcing  the  plain  directions  of 
the  Department.    Recently  in  an  attorney's  office  in  Seattle,  W13I1- 
ington,  I  was  poring  over  a  musty  law  book,  "  Statutes  of  the 
State  of  Washington,"  one  of  several  volumes,  when  a  bystander, 
a  lawyer  and  an  Englishman,  remarked  :  "  The  State  of  Washing- 
ton has  more  laws  than  all  the  United  Kingdom."     When  one 
remembers  that  Washington  is  a  comparatively  new  state,  and  only 
one  among  forty-eight,  to  say  nothing  of  the  Federal  Government 
itself,  the  vast  volume  of  American  law  is  at  once  apparent.    The 
point  IS  this  (and  Governor  Thomas  R.  Marshall,  in  an  excellent 
article  entitled  '*  The  Automatic  Citizen,"  in  the  September  At- 
lantic Monthly,  makes  identically  the  same  point)  as  a  people  we  | 
are  too  much  given  to  making  laws  and  too  little  given  to  exc-  ' 
cuting  them,  and  it  is  only  too  true  that  the  navy  in  this  respect 
but  reflects  the  customs  of  the  people. 

While  agreeing  thoroughly  with  Captain  Johnston  in  his 
remarks  about  the  doing  away  with  irons  as  a  punishment,  I  dis- 
agree in  tote  with  his  following  statement  that  '*  the  establishment 
of  the  deck  court  was  a  distinct  step  backward."  I  consider  it 
a  most  decided  step  in  advance,  and  if  thereby  captains  succumb 
to  the  temptation  to  shirk  their  duty,  the  remedy  is  obvious,  vir., 
to  discipline  the  erring  captains.  1  do  not  consider,  however, 
that  the  "  temptation  "  is  so  great  as  Captain  Johnston  would  have 
us  believe,  but  rather  that  the  deck  court  is  a  very  proper  relief 
of  the  commanding  officer  from  petty  duty,  and  a  step  toward  more 
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perfect  justice.  As  for  a  fine  as  a  punishment  creating  dissatis- 
faction, it  can  affect  only  those  who  have  offended,  and  what  would 
Captain  Johnston  have — ^a  punishment  which  pleases?  The  fact 
that  it  does  not  please  is  only  a  proof  and  measure  of  its  efficacy. 

I  fear  that  Captain  Johnston  is  again  exaggerating  slightly  when 
he  suggests  that  were  his  ideas  adopted,  all  apprehended  deserters 
should  be  sent  to  St.  Elizabeth's,  or  some  institution  for  the  feeble- 
minded. Derelicts  who  are  neither  insane  nor  feeble-minded  will 
enlist  and  desert,  and  the  only  remedy  that  I  can  see  is  more  care 
on  the  part  of  the  recruiting  officer.  Improvement  along  this  line 
has  been  very  marked  in  recent  years,  but  there  is  room  for  more, 
'As  for  fraudulent  enlistment  being  a  thing  of  the  past,  recent 
general  court  martial  records  do  not  bear  out  this  statement,  nor 
will  they  cease  entirely  until  more  care  is  taken  at  the  fountain- 
head,  viz.,  the  recruiting  office. 

To  sum  up  it  appears  to  me  that  the  present  regulations  regard- 
ing discharge  for  misconduct,  combined  with  the  privilege  given 
commanding  officers  of  discharging  as  undesirable  one  per  cent 
of  the  crew,  per  quarter,  are  ample,  if  enforced,  to  rid  the  service 
of  its  bad  characters.  Captain  Johnston's  own  statement  of  the 
effect  produced  when  he  mustered  aft  the  some  fifty  bad  characters 
on  his  ship  and  informed  them  of  his  determination  to  carry  out 
tlie  Department's  directions,  viz.,  that  only  two  subsequently  com- 
mitted themselves,  is  ample  proof  of  the  efficiency  of  the  present 
system — ivhen  carried  out,  I  quite  agree  that  "  all  that  is  needed 
to  make  the  discipline  of  the  navy  what  it  should  be  is  to  start  the 
steam  roller  and  threshing  machine,  crush  out  the  bad  ones,  and 
winnow  out  the  worthless  ones."  I  disagree  only  in  believing  that 
we  have  had  the  steam  roller  and  threshing  machine  already  pro- 
vided. Nothing  more  is  needed  than  the  perfecting  of  the  present 
system  as  described  in  this  paper,  and  as  put  in  practice  on  the 
U.  S.  S.  Pennsylvania. 
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THE  U.  S.  NAVAL  DLSCIPLINARY  I^ARRACKS,  PORT 
ROYAL,  SOUTH  CAROLINA. 
By  Major  Charles  B.  Hatch,  U.  S.  Marine  Corps,  Comdg. 


For  some  time  the  Department  has  beh'eved  that  the  method 
formerly  in  vogue,  whereby  the  great  majority  of  offenders  against 
naval  discipline  were  sent  to  naval  prisons  and  discharged  from  the 
service,  was  a  most  expensive  form  of  punishment,  and  one  which 
did  little  towards  the  ultimate  end  in  view,  that  of  reforming  the 
offender. 

It  had  been  found  that  a  large  percentage  of  prisoners  con- 
fined in  naval  prisons  were  men  who  had  committed  purely  mili- 
tary offenses  and  who,  on  completing  their  terms  of  confinement, 
would  be  dishonorably  discharged  from  the  service,  thereby  mak- 
ing it  impossible  for  them  ever  to  return  thereto.  Quite  a  number  of 
these  prisoners  were  trained  men  who,  in  a  spirit  of  thoughtless- 
ness, had  committed  themselves,  and  to  sever  permanently  their 
connection  with  the  service  without  making  some  effort  to  make 
them  realize  their  mistakes,  and  at  the  same  time  save  generally 
good  men  for  the  service,  was  considered  far  from  meeting  the 
modem  idea  of  dealing  with  offenders.  No  attempt  had  been 
made  up  to  this  time  to  separate  criminals  from  those  confined 
for  purely  military  offenses,  and  the  whole  idea  in  confinement 
seemed  to  be  to  make  the  offenders  '*  pay  "  for  their  offenses, 
putting  aside,  as  it  were,  what  should  be  the  chief  resultant  of  all 
punitive  institutions,  reformation  of  character. 

To  devise  means  for  separating  the  military  and  criminal 
offenders,  and  to  give  the  former  an  opportunity  to  regain 
their  self-respect  and  remain  in  the  service,  if  they  so  desired, 
the  Department  convened  a  board  composed  of  Captains  Robert 
L.  Russell  and  Henry  B.  Wilson,  U.  S.  Xavy,  and  Major  Charles 
B.  Hatch,  U.  S.  Marine  Corps,  with  orders  to  investigate  the 
conditions  of  the  service,  and  to  recommend  such  changes  in  the 
system  then  in  vogue  which,  in  the  opinion  of  the  board,  would 
give  the  best  results.  After  a  careful  investigation  as  to  existing 
conditions  in  naval  prisons  the  board  recommended  as  follows : 
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Enlisted  men  convicted  by  court-martial  should  be  classed  under  three 
heads  and  dealt  with  as  follows: 

(i)  Those  Convicted  of  Crimes  not  of  a  Purely  MUitory  Nature. — It  is 
believed  that  men  convicted  of  criminal  ofl^enses  should  not  t>e  confined 
with  those  convicted  of  purely  military  offenses,  only.  All  case»  of  filthy, 
nature,  theft,  and  cases  where  the  offenses  are  not  of  a  purely  mili 
character  should  be  sent  to  state  prisons.  Arrangements  were  ma.de  wi 
the  New  Hampshire  State  Prison  at  Concord,  N.  H.,  in  December,  igio^ 
for  the  confmemcnt  therein  of  naval  prisoners,  and  such  arrangements  are 
now  in  existence  with  the  Connecticut  State  Prison,  Wcthcrsficld,  Conn., 
and  the  California  State  Prison,  San  Quentin,  Cal. 

(2)  Those  Convicted  of  Military  Offenses  whose  Separation  from  Ike 
Service  is  Necessary  or  Desirable. — Men  convicted  of  desertion  from  the 
navy  or  marine  corps  must  in  all  cases  be  sentenced  to  dishonorable  dts^ 
charge,  and  their  enlistment  is  expressly  prohibited  by  law.     Other  cases 
arise  where  the  offense  committed  or  the  record  of  the  offender  is  sadi 
that  the  retention  of  the  man  in  the  service  would  be  undesirable.    All  stich 
men   should   be   confined    in   naval   prisons,   and   dishonorably    dischirged 
upon  expiration  of  confuiement  in  accordance  with  the  terms  of  tbaV  sen- 
tences.    Should   the  sentence  not  include  dishonorable  discharge  in  soch 
cases,  other  than  desertion,  the  man  should  be  discharged  as  undcnnibk 
upon  expiration  of  confinement. 

Prisoners  confined  in  naval  prisons  should  be  allowed  only  such  ptam, 
wholesome  rations  as  may  be  necessary  for  their  health  and  general  weJ- 
fare.  The  selection  of  guards  for  naval  prisons,  their  pay,  and  period  ol 
service  should  be  governed  by  the  recommendations  made  below  with  ref- 
erence to  guards  for  "  detention  quarters." 

Persons  confined  in  naval  prisons  should  be  worked  ten  hours  per  day,  H 
possible,  and  some  means  of  useful  employment  should  be  suppUed.  The 
manufacturing  of  coal  bags  is  suggested  as  best  serving  this  purpose. 
However,  if  this  is  impracticable,  any  form  of  labor  wliich  would  be 
beneficial  to  the  government  should  be  allowed. 

(3)  Those  Convicted  of  Purely  Military  Offenses  Who  may  be  Developed 
into  Desirable  Members  of  the  Service.— In  our  opinion,  enlisted  men 
convicted  of  purely  military  offenses,  with  the  exception  of  such  cases 
specified  in  class  2  above,  should  be  confined  in  detention  barracks  or 
camp,  termed  *'  detention  quarters."  Rigid  discipline  should  be  maintained 
at  such  places  of  detention,  officers  being  detailed  for  duty  thereat  who  are 
known  to  be  good  disciplinarians,  and,  also,  who  possess  a  good  knowledg 
of  human  nature.  Enlisted  men  who  may  be  thus  confined  should  wear 
the  service  uniform  and  should  not  be  known  as  "prisoners"  as  the  term 
is  usually  applied.  They  should  be  put  through  a  carefully  selected  course 
in  service  drills  and  instructions  so  that  at  the  end  of  their  detention  they 
may.  if  recommended  as  desirable,  be  returned  to  the  service  as  profkicst 
as  possible.  During  the  lime  under  detention  their  pay  and  leave  should 
be  stopped  as  at  present,  the  men  being  allowed  only  their  uniforms  and 
such  other  articles,  including  tobacco,  as  may,  in  the  opinion  of  the  officer 
in  command,  be  deemed  necessary  for  their  health  and  comfort. 
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As  respects  rations,  men  in  detention  should  be  given  the  regular  rations, 
except  desserts,  special  holiday  meals,  and  extras.  .  .  . 

Upon  being  released  from  confinement  in  detention  quarters,  men  not 
discharged  should  be  placed  on  probation  at  the  place  of  detention,  allowed 
liberty,  and  given  the  same  amount  of  work  and  responsibility  as  would 
be  given  them  if  they  were  placed  on  probation  on  board  ship  or  at  bar- 
racks. No  man,  with  the  possible  exception  of  a  very  few  special  cases, 
should  be  placed  on  probation  in  the  general  service;  that  is,  on  board 
ship,  at  naval  stations,  or  in  barracks. 

Officers  on  seagoing  ships  or  in  regular  barracks  have  not  the  time  to 
devote  the  necessary  amount  of  attention  to  the  cases  of  men  serving 
under  their  command  on  probation. 

The  place  selected  for  "detention  quarters"  should  not  be  a  makeshift. 
It  should  have  good  airy  barracks,  plenty  of  ground  for  drill  and  exercises, 
and  should  be  located  in  a  temperate  climate  so  that  outdoor  drills  could 
be  carried  on  the  year  round. 

The  men  to  be  used  for  guards  should  be  carefully  selected  men  of 
known  excellent  character,  they  should  receive  extra  pay  and  be  kept  on 
this  duty  during  good  behavior.  Owing  to  emergencies  frequently  arising 
which  now  require  the  detail  of  men  on  prison  duty  to  other  stations,  it  is 
recommended  that  men  so  detailed  as  guards  be  not  transferred  unless 
the  call  for  their  ser\'ices  elsewhere  is  extremely  urgent.  It  is  believed 
that  in  thus  selecting  men  as  guards  fewer  will  be  required  and  better 
discipline  will  be  maintained. 

We  believe  that  in  most  respects  the  best  location  for  the  proposed 
"  detention  quarters "  would  be  at  the  naval  station,  Guantanamo,  Cuba. 
However,  owing  to  the  expense  and  other  obstacles — especially  the  neces- 
sary frequent  transfer  of  men  to  and  from  Guantanamo — it  is  recom- 
mended that  for  the  present  the  proposed  "  detention  quarters  "  be  located 
at  some  place  in  the  southern  part  of  the  United  Stales  where  outdoor 
drills  can  be  carried  on  the  year  round. 

It  is  strongly  recommended  that  the  "detention  quarters"  feature  be 
tried  out  for  a  period  of  at  least  one  year,  by  the  transfer  of  not  less  than 
three  hundred  men  to  such  point  as  may  be  designated  for  the  "  detention 
quarters "  where  this  idea  could  be  thoroughly  developed  and  given  an 
opportunity  to  demonstrate  its  value  to  the  service. 

As  will  be  understood  from  the  foregoing,  the  objects  of  the  proposed 
system  arc,  first,  to  prevent  enlisted  men  convicted  of  offenses  solely 
against  naval  discipline  from  being  subjected  to  the  stigma  attaching  to 
imprisonment,  and,  second,  saving  to  the  service  of  a  large  number  of 
such  men  who  give  promise  of  becoming,  under  proper  discipline,  desirable 
members  thereof.  With  this  in  view,  it  is  recommended  that  there  be 
adopted  a  form  of  punishment  to  be  termed  "detention"  and  that  in  cases 
that  may  be  detiucd  wortliy  of  such  clemency  the  Department  mitigate 
sentences  of  imprisonment  to  "  detention." 

In  accordance  with  this  report  the  Department  directed  that 
a  detention  barracks,  to  be  known  as  the  U.  S.  Naval  Disciplinary 
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Barracks,  be  established  at  Port  Royal,  South  Carolina,  placing 
in  command  the  writer  of  this  article,  together  with   six  marine 
officers,  two  medical  officers  and  one  pay  officer,  with  the  in 
enlisted  force  to  carry  out  the  work. 

During  the  fiscal  year  igi2  some  four  hundred  iifty  enlist' 
have  been  sent  to  Port  Royal  instead  of  the  naval  prison  for  cc«- 
finement.  the  terms  of  their  sentences  having  been  mitig^ated  hj 
the  Department  to  detention.    These  men,  instead  of  being  pUoetf 
in  prison  garb,  retain  their  service  unifonns,  are  drilled  and  axr- 
cised  as  though  sen'ing  at  a  regular  station,  and  are  at  al]  docs 
kept  occupied  in  some  form  of  healthy  work  or  exercise. 

On  completing  two-thirds  of  their  sentence  in  the  dct< 
barracks,  from  which  no  liberty  is  granted,  and  where  strict 
cipline  is  maintained,  those  dctentioners  whose  conduct  has 
excellent  are  placed  on  probation  for  the  remaining  third  of 
sentence.  During  this  period  of  probation  they  receive 
pay,  are  granted  liberty,  and  are  treated  in  every  respect  like  men 
on  duty  in  the  service  at  large.  During  this  period  tlic  officers  at 
the  Disciplinar>'  Barracks  are  able  to  judge  jusf  how  these  men 
will  act  in  service,  and  whether  or  not  their  retention  therein 
desirable. 

Those  men  who  show  during  their  period  of  detention  that  tl 
are  undesirable  are  discharged  from  the  service  in  accordant 
with  the  terms  of  their  sentences,  or  as  undesirable  in  cases  whi 
their  sentences  do  not  include  discharge,  and  men  found  desirable 
at  the  termination  of  probationary  period  are  unconditionally 
restored  to  duty  and  sent  to  some  receiving  ship  for  general  detail 
in  the  service. 

If  it  happens  that  a  detentioner's  enlistment  has  expired  in 
detention,  or  would  expire  during  the  probationary  period^  he  is 
discharged  from  the  service  at  the  expiration  of  his  period  of 
detention,  and  if  his  conduct  warrants  such  action,  he  is  recom- 
mended for  rc-enlistmcnt.  In  a  number  of  such  cases  the  man 
concerned  has  applied  for  re-cnlistmenl  the  day  after  his  discharge, 
and  has  been  re-enlisted  at  Port  Royal,  the  commanding  officer 
there  having  been  designated  as  a  recruiting  officer  by  the  Depart- 
ment for  such  purpose.  During  the  fiscal  year  1912  one  hundred 
men  who,  under  the  old  form  of  confinement  in  naval  prisons, 
would  have  been  lost  to  the  service,  have  been  returned  to  duly. 
Twenty-one  others  who,  on  account  of  expiration  of  enlistment, 
could  not  be  restored  to  duty,  were  recommended  for  rc-enlistment. 

This  form  of  punishment  permits  the  enlisted  man  to  retain 
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his  self  respect,  there  is  no  stigma  of  prison  garb  or  life  attached, 
and  he  goes  into  the  service  a  better  man  morally  and  physically, 
and  the  service  gains  in  receiving  a  lot  of  well-drilled  men  who  in 
the  past  were  lost  by  discharge. 

As  much  responsibilit>'  as  may  be  compatible  with  discipline 
is  given  detentioners.  Every  effort  is  made  to  encourage  them  to 
assume  that  amount  of  responsibility  which  is  held  by  any  well- 
trained  and  disciplined  body  of  men.  The  detentioners  at  Port 
Royal  are  divided  into  companies,  each  company  having  its  acting 
petty  officers  detailed  from  its  own  strength,  and  officers  and  non- 
commissioned officers  are  detailed  to  drill  them. 

Six  mornings  of  the  week  are  devoted  to  four  drill  periods  each, 
during  which  the  detentioners  arc  exercised  in  all  the  service  drills, 
including  infantry  and  field  artillery.  The  afternoons  are  devoted 
to  general  work  around  the  post,  and  to  athletic  exercises.  Every- 
thing possible  is  done  to  keep  the  men  busy  and  interested  in 
their  work.  Those  detentioners  who  have  trades  such  as  car- 
penters, painters,  plumbers,  blacksmiths,  machinists,  etc.,  are  in 
addition  to  their  drills  worked  at  their  trades  making  repairs  to 
the  buildings,  boats,  and  machinery  in  order  that  they  may  be  as 
efficient  as  possible  on  returning  to  the  service.  Helpers  arc 
detailed  with  these  men  for  the  puqjose  of  giving  the  assistants 
an  opportunity  to  learn  a  trade  for  themselves. 

Port  Royal  had  been  abandoned  as  a  naval  station  for  a  number 
of  years  and  the  buildings  there  were,  when  the  disciplinary  bar- 
racks was  estatjlislied,  in  poor  repair.  A  few  days  before  the  post 
was  established  the  place  was  visited  by  a  severe  storm  which 
uprooted  all  the  large  trees,  some  ninety  in  number,  broke  nearly 
one  thousand  window  glasses,  unroofed  five  of  the  large  buildings 
and  left  the  place  generally  in  a  dciilorable  condition.  All  these 
repairs  have  been  made  by  the  labor  supplied  by  the  detention 
and  probation  barracks,  making  it  unnecessary  to  employ  outside 
labor  and  thus  saving  a  considerable  sum  to  the  Department.  In 
fact,  the  entire  post,  including  the  water  pumping  station,  heating 
and  lighting  systems,  is  run  by  enlisted  men. 

During  the  fiscal  year  1913  it  is  the  intention  of  the  officers 
at  Port  Royal  to  start  classes  in  special  work,  where  detentioners, 
in  addition  to  their  regular  service  drills,  will  be  taught  useful 
trades  which  will  be  of  benefit  to  themselves  as  well  as  to  the 
service  on  their  return  to  duty.  These  classes  will  be  in  seaman- 
ship, with  boat  drilJs  under  oars  and  sails ;  signals,  both  day  and 
night;  sailmakers,  learning  to  perform  the  work  of  a  sailmaker's 


U.  S.  Naval  Disciplinary  Barracks. 


ke  m<;]|fl 
icers  atS 


Barracks,  be  established  at  Port  Royal,  South  Carolina,  placing 
in  cominand  the  writer  of  this  article,  together  with  six  marine 
officers,  two  medical  officers  and  one  pay  officer,  with  the  neccssaj 
enlisted  force  to  carry  out  the  work. 

During"  the  fiscal  year  1912  some  four  hundred  fifty  enlisted  men 
have  been  sent  to  Port  Royal  instead  of  the  naval  prison  for  con- 
finement, the  terms  of  their  sentences  having  been  mitigated  by 
the  Department  to  detention.  These  men,  instead  of  being  placed 
in  prison  garb,  retain  their  service  uniforms,  are  drilled  and  exer- 
cised as  though  serving  at  a  regular  station,  and  are  at  all  timef 
kept  occupied  in  some  form  of  healthy  work  or  exercise. 

On  completing  two-thirds  of  their  sentence  in  the  detention 
barracks,  from  which  no  liberty  is  granted,  and  where  strict  dis- 
cipline is  maintained,  those  delentloners  whose  conduct  has  been 
excellent  are  placed  on  probation  for  the  remaining  third  oi  tbw 
sentence.  During  this  period  of  probation  they  receive 
pay,  are  granted  liberty,  and  are  treated  in  every  respect  like 
on  duty  in  the  ser\'ice  at  large.  During  this  period  the  officers 
the  Disciplinary  Barracks  are  able  to  judge  just  how  these  men 
will  act  in  service,  and  whether  or  not  their  retention  therein  i» 
desirable.  ^ 

Those  men  who  show  during  their  period  of  detention  that  the|H 
are  undesirable  are  discharged  from  the  service  in  accordance 
with  tlie  terms  of  their  sentences,  or  as  undesirable  in  cases  where 
their  sentences  do  not  include  discharge,  and  men  found  desirable 
at  the  termination  of  probationary  period  are  unconditionally 
restored  to  duty  and  sent  to  some  receiving  ship  (or  general  detail^ 
in  the  service.  fl 

If  it  happens  that  a  detentioner's  enlistment  has  expired  in 
detention,  or  would  expire  during  the  probationary  period,  he  is 
discharged  from  the  service  at  the  expiration  of  his  period  of 
detention,  and  if  his  conduct  warrants  such  action,  he  is  recom- 
mended for  re-enlistment.  In  a  number  of  such  cases  the  man 
concerned  has  applied  for  re-enlistment  the  day  after  his  discharge, 
aji'd  has  been  re-enlisted  at  Port  Royal,  the  commanding  officer 
there  having  been  designated  as  a  recruiting  officer  by  the  Depart- 
ment for  such  purpose.  During  the  fiscal  year  1912  one  hundred 
men  who,  under  the  old  form  of  confinement  in  naval  prisoni 
would  have  been  lost  to  the  service,  have  been  returned  to  dutyj 
Twenty-one  others  who,  on  account  of  expiration  of  enlistment 
could  not  be  restored  to  duly,  were  recommended  for  re-enlistment 

This  fonn  of  punishment  permits  the  enlisted  man  to  retail 


U.  S.  Naval  Disciplinary  Barracks. 


'^383 


P 


his  self  respect,  there  is  no  stigma  of  prison  garb  or  life  attached, 
and  he  goes  into  the  service  a  l>etter  man  morally  and  physically, 
and  the  service  gains  in  receiving  a  lot  of  well-drilled  men  who  in 
the  past  were  lost  by  discharge. 

As  much  responsibility  as  may  be  compatible  with  discipline 
is  given  detentioners.  Every  effort  is  made  to  encourage  them  to 
assume  that  amount  of  responsibility  which  is  held  by  any  well- 
trained  and  disciplined  body  of  men.  The  detentioners  at  Port 
Royal  are  divided  into  companies,  each  company  having  its  acting 
petty  officers  detailed  from  its  own  strength,  and  officers  and  non- 
commissioned officers  are  detailed  to  drill  them. 

Six  mornings  of  the  week  are  devoted  to  fonr  drill  periods  each, 
during  which  the  detentioners  are  exercised  in  all  the  service  drills, 
including  infantry  and  field  artillery.  The  afternoons  are  devoted 
to  general  work  around  the  post,  and  to  athletic  exercises.  Every- 
thing possible  is  done  to  keep  the  men  busy  and  interested  in 
their  work.  Those  detentioners  who  have  trades  such  as  car- 
penters, painters,  plumliers,  blacksmiths,  machinists,  etc.,  are  in 
addition  to  their  drills  worke<l  at  their  trades  making  repairs  to 
the  hiiildings,  boats,  and  machinery  in  order  that  they  may  be  as 
efficient  as  possible  on  returning  to  the  service.  Helpers  arc 
detailed  with  these  men  for  the  purpose  of  giving  the  assistants 
an  opportunity  to  learn  a  trade  for  themselves. 

Port  Royal  had  been  abandoned  as  a  naval  station  for  a  number 
of  years  and  the  buildings  there  were,  when  the  disciplinary  bar- 
racks was  established,  in  ]x>or  repair.  A  few  days  before  the  post 
was  establislicd  the  place  was  visited  by  a  severe  storm  which 
uprooted  all  the  large  trees,  some  ninety  in  number,  broke  nearly 
one  thousand  window  glasses,  unroofed  five  of  the  large  buildings 
and  left  the  place  generally  in  a  deplorable  condition.  All  these 
repairs  have  been  made  by  the  labor  supplied  by  the  detention 
and  probation  barracks,  making  it  unnecessary  to  employ  outside 
labor  and  thus  saving  a  considerable  sum  to  the  Department.  In 
fact,  the  entire  post,  including  the  water  pumping  station,  heating 
and  lighting  systems,  is  nm  by  enlisted  men. 

During  the  fiscal  year  1913  it  is  the  intention  of  the  officers 
at  Port  Royal  to  start  classes  in  special  work,  where  detentioners. 
in  addition  to  their  regular  service  drills,  will  be  taught  useful 
trades  which  will  be  of  benefit  to  themselves  as  well  as  to  the 
service  on  their  return  to  duty.  These  classes  will  be  in  seaman- 
ship, with  boat  drills  under  oars  and  sails;  signals,  both  day  and 
night ;  sailmakers,  learning  to  perform  the  work  of  a  sailmaker's 
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mate  on  board  ship,  and  a  class  of  radio  operators.  For  the  last 
named  a  small  radio  station  will  have  to  be  established  at  Port 
Royal,  and  an  experienced  operator  will  be  sent  there  as  an  in- 
structor. 

In  addition  to  these  special  classes  the  character  of  the  drills 
are  to  be  extended.  Practice  marches  will  be  frequently  taken, 
the  men  will  be  instructed  in  field  fortification,  landing  operations, 
advance  and  rear  guard  formations  and  outpost  duty,  target  prac- 
tice with  the  service  rifle,  and  in  fact  every  service  drill  which  will 
make  them  more  efficient. 

By  a  rearrangement  of  the  duties  of  the  officers  at  Port  Royal* 
and  on  the  reporting  of  an  additional  officer,  it  will  be  possible  to 
detail  three  officers  to  duty  in  the  detention  barracks,  where  from 
one  hundred  seventy-five  to  two  hundred  fifty  men  have  been 
quartered.  ■ 

With  officers  interested  in  this  kind  of  work,  men  who  will 
devote  their  entire  time  to  working  with  the  detentioners,  helping 
them  individually,  and  keeping  them  interested  in  their  advance- 
ment, it  is  considered  that  the  detention  idea  is  a  success,  and  that 
the  service  as  well  as  the  detentioner  is  to  derive  great  benefit 
from  it.  fl 

The  men  received  at  the  Port  Royal  Disciplinary  Barracks  for 
confinement  are  not  criminals,  but  men  who  have  committed  some 
offense  against  naval  discipline.  Generally  speaking  they  are  men 
of  good  character  who,  through  lack  of  forethought,  or  during  a 
moment  of  uncontrolled  passion,  have  allowed  themselves  to  commit 
offenses  of  which  in  saner  moods  they  are  repentant.  Human 
nature  is  frail  but  is  generally  amenable  to  correction  and  dis- 
cipline if  properly  administered,  and  while  all  men  at  some  time 
make  mistakes,  it  does  not  necessarily  follow  that  all  men  arc  bad. 

It  has  been  found  that  some  good  may  be  found  in  nearly  every 
detentioner,  and  that  it  only  requires  the  well  directed  energy  of 
an  officer  to  bring  this  good  to  the  front.  Individual  treatment 
and  help  on  the  part  of  the  officer  often  saves  a  man  from  being 
lost  to  the  service,  and  it  is  believed  that  in  this  individual  woiic 
lies  the  success  of  the  detention  idea.  Certainly  there  is  no  better 
work  in  the  service ;  none  which  will  show  better  results,  and  the 
more  work  and  effort  on  the  part  of  the  officers,  the  more  men  ^ 
saved  from  themselves  for  the  service.  H 

At  a  time  when  the  whole  country  is  interested  in  prison  reform 
work,  the  detention  idea  in  the  service  brings  the  navy  prominently 
to  the  front  in  its  efforts  to  assist  offender^  against  its  discipline. 
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REFORMATORY  TREATMENT  OF  SOLDIERS  AND 
SAILORS  UNDER  SENTENCE  OF  DETENTION. 

By  Lieutenant-Colonel  G.  Haines,  British  Imperial  Service, 
and  Commandant  Detention  Barracks,  Aldershot,  England, 


I  am  very  willing  to  write  all  I  know  on  this  subject,  but  it 
is  impossible  to  lay  down  hard  and  fast  rules  where  every  case 
differs  in  various  degrees  from  the  next. 

Our  latest  revised  rules  have  been  placed  at  your  disposal.  They 
are  as  complete  as  such  things  can  be.  It  is  in  the  method  of  obey- 
ing those  rules  that  the  real  difficulties  lie,  although  they  have 
been  compiled  with  extreme  care  to  meet  those  difficulties. 

Even  a  drill  book  is  a  weary  thing  without  the  drill  instructor, 
and  he  must  have  the  knack  of  imparting  its  contents,  so  that  his 
hearers  may  understand  and  remember  what  they  are  told. 

I  fear  this  fact  was  made  only  too  apparent  in  my  article  en- 
titled, "  Punishment  as  Applied  to  Soldiers  and  Sailors,"  which 
was  so  kindly  and  generously  received  by  your  magazine,  and  I 
am  encouraged,  by  the  reception  accorded  to  my  maiden  effort, 
to  write  anything  I  can  to  assist  in  bringing  about  reforms  which 
are  evidently  needed,  and  to  unravel  the  maze  of  tangles  which 
beset  our  path  in  the  first  few  years  of  evolution  in  England. 

I  must  try  and  imagine  that,  in  addition  to  being  very  much  with 
you  in  the  spirit,  I  am  actually  *'  alongside  "  in  the  flesh ;  and  that 
after  having  greeted  the  American  officers  who  have  visited  my 
establishment,  and  taken  a  bird's  eye  view  of  our  system,  I  say 
"Well,  gentlemen,  its  time  we  make  a  start " — and  I  take  charge 
right  away. 

What  have  we  got  that  we  can  do  without? 

What  can  we  put  the  pen  through  as  being  fundamentally  an- 
tagonistic to  "  Reform  "  ? 

There  are  several  such,  but  they  all  come  under  one  head,  viz. 
Stigma. 
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1.  Penal  treatment. 

2.  Prison  clothing, 

3.  Prison  terms,  the  word 

4.  Prison,  and 

5.  All  degrading  and  non-productive  employment,  and  life,  or 
rather  "  existence,"  behind  locked  doors. 

I  never  could  see  why  any  sailor  or  soldier,  who  has  broken 
the  naval  or  military  laws  of  discipline,  should  be  branded  for 
all  lime.  I  am  jjlad  to  see  that  the  reformation  of  convicts  Is  nol 
considered  hopeless  nowadays;  and,  provided  the  crime  does  not 
come  under  the  head  of  "  cruel  and  unnatural/'  and  it  is  not  a  moci- 
strous  or  hideously  cowardly  kind,  I  think  the  brand  of  Cain  can 
be  dispensed  with. 

But  there  are  other  good  and  sufficient  reasons  why  a  sailor 
or  a  soldier  should  not  be  liable  to  carry  the  mark  of  the  bca$t. 
To  put  it  simply,  his  family  don't  like  it. 

A  family  (A)  which  has  produced  soldiers  and  sailors,  and 
which  merits  its  country's  thanks,  may  produce  one  *'  bad  hat." 
Another  family  (B)  which  has  not  as  yet  produced  any  rccniits. 
but  fully  intends  to  put  their  lads  into  one  or  other  of  the  services, 
sees  what  has  hap]>ened  to  (A),  and  all  its  boys  go  into  something 
else. 

In  reforming  A's  "  bad  hat,"  and  keeping  him  free  from  stigma, 
you  return  him  to  his  family  in  his  right  mind,  earn  the  family's 
gratitude,  and  you  need  not  fear  obstruction  in  that  quarter. 
Moreover,  the  stigma  of  a  prison  reacts  upon  the  man  when  he  > 
becomes  a  civilian.  It  lasts  a  life  time.  This  is  obviously  wrong  if  ^| 
"  it  is  [really)  never  too  late  to  mend."  1 

Let  us  therefore  rule  out  stigma — and  find  something  to  replace 

I 

It  is  a  sticky  thing  and  must  be  made  to  adhere  onh  to  the  man 
who  richly  deserves  it. 

In  the  first  place  the  automatic  process  is  the  most  potent  aid. 

Gratitude  for  the  removal  of  disgrace  is  going  to  help  you  more 
than  you  would  at  first  credit.  The  men  themselves  will  do  more 
than  half,  by  showing  how  they  appreciate  a  real  boon. 

The  technical  difficulty  lies  in  the  business  of  making  the  treat- 
ment, divested  as  it  is  of  degradation,  deterrent  in  the  highest 
possible  degree.    This  is  a  matter  of  training. 

The  officers  entrusted  vnth  this  work  (they  must  be  commis- 
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sioned  officers)  must  necessarily  be  highly  trained  men.  They  must 
carefully  train  the  staff  under  them.  They  must  make  very  few, 
if  any»  mistakes,  and  they  must  know  thoroughly  well  all  matters 
connected  with  the  service  to  which  tliey  and  the  men  under  deten- 
tion belong. 

Well-meaning  men  are  so  often  hustled  into  trouble  by  the 
ignorance  and  incapability  of  junior  non-commissioned  officers. 

Their  chief  faults  are: 

Inability  to  wield  authority, 

Eyewash, 

Impatience,  and  swelled  head. 

Such  men  cannot  command  respect,  and  they  make  critne. 

When  a  man  comes  to  the  Aldershot  Detention  Barracks  he 
finds  himself  under  a  staff  of  experts,  and  he  realizes  how  easy  it 
is  to  behave  well  under  such  circumstances.  He  knows  more 
about  his  profession  on  leaving  than  tlie  non-commissinned  officers 
described  above ;  and  he  knows  how  to  avoid  running  foul  of  such 
people. 

Some  time  ago  I  had  a  very  interesting  example  of  this. 

A  man  arrived  with  a  name  for  being  a  desperate  character. 

I  was  warned  about  him  by  his  commanding  officer.  He  had 
evidently  been  badly  adrift.  He  was  slovenly,  idle,  and  inclined  to 
be  insubordinate.  After  a  time  I  began  to  notice  something  about 
him  which  Interested  me.  His  appearance  on  parade  was  improv- 
ing, his  movements  were  brisker,  and  his  surly  look  had  disap- 
peared. Later  lie  became  one  of  the  smartest  fellows  in  the  place. 
His  "turn  out"  was  splendid.  His  shooting  was  beautiful.  He 
could  almost  write  his  name  on  the  target.  He  looked  you  squarely 
in  the  eye,  and  his  room  was  a  marvel  of  neatness  and  cleanliness. 
Shortly  before  his  release  I  had  a  long  chat  with  him. 

At  last  I  asked  him,  "  How  is  it  that  you  can  soldier  in  a  place 
like  this,  and  not  with  your  corps  "?  He  ripped  out  instantly  with 
the  reply,  "  Well,  sir,  there  ain't  no lance  corporals  here!  " 

He  rejoined  his  unit,  /  have  not  seen  him  since,  so  I  suppose  he 
is  doing  well. 

*'  Prison  "  means  *'  Punishment." 

'*  Detention  "  means  "  Reformation." 

**  Prison  "  is  a  sad  and  sordid  place  for  all  concerned  with  it. 
It  is  a  very  necessary,  nay,  indispensable  institution ;  but  not  for 
men  serving  for  the  honor  and  safety  of  their  fatherland  on  land  and 
sea. 
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"Detention"  is  elevating,  progressive,  instructive,  healthy  and 
reformatory  in  every  way — but, 

Is  detention  deterrent?  A  fair  question.  The  answer  is  em- 
phatically Yes. 

Statistics  amply  prove  this,  and  you  have  them  in  your  pos- 
session. 

The  numbers  of  committals  for  years  past  have  steadily  dimin- 
ished, until  the  absence  of  crime  in  the  army  has  become  a  matter 
of  particular  interest  in  this  country. 

The  reason  is  thai  the  men  have  got  to  know  about  detention, 
Those  who  know  it  by  experience  have  told  their  comrades  who  do 
not,  and  the  strenuous  routine  of  the  "  busy  day  "  is  looked  upon 
as  a  thing  to  avoid.  Then  again,  the  officers  have  got  to  know 
the  system. 

Here  in  Aldershot,  and  in  all  stations  where  there  are  detention 
barracks,  every  young  officer  has  to  attend  for  instruction, 
dozens  of  the  senior  ones  come  voluntarily. 

The  other  day  a  company  officer  said  to  me,  when  leaving  al 
lecture,  "  Well,  noxv  I  don*t  mind  so  much  if  my  fellows  miM 
company  training  by  being  sent  here,  I  find  they  lose  nothing." 

Officers  commanding  units  come  as  visitors,  and  they  recogniie 
the  utility  of  the  place  and  send  men  in  to  have  their  weaknesses 
eradicated  and  their  ignorance  removed  by  the  careful  individual 
attention  which  they  cannot  receive  in  their  corps. 

A  notorious  burglar  found  himself  landed  here  some  time  ago. 
He  had  enlisted,  of  course,  under  an  "  alias,"  in  order  to  try  and 
shake  off  his  old  associates,  and  go  straight.  There  were  several 
convictions  against  him,  and  he  had  done  time  in  most  of  our 
large  convict  prisons. 

T  found  him  a  very  interesting  man  to  talk  to,  and  I  asked  him 
his  opinion  of  our  system.  He  was  good  enough  to  approve  of  the 
principle,  " but"  said  he,  " there  is  a  great  deal  too  much  work 
here,  sir;  if  I  had  got  a  long  sentence  (he  was  doing  28  days),  I 
shouldn't  stay  with  you!  "  I  suppose  he  was  as  clever  at  getting 
out  of  places  as  he  was  at  "  effecting  an  entrance."  I  look  upon 
tliis  gentleman's  testimony  as  a  high  compliment  to  the  deterrent 
effect  of  detention. 

In  order  to  make  the  routine  of  a  detention  barrack  real  and 
genuine,  and  the  treatment  reformatory,  it  should  have  a  capacity 
limited  to  hold  only  200  men,  or  thereabouts. 


* 
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There  are  only  24  hours  in  the  day,  and  only  10  of  these  ci 
be  spent  in  reformatory  work  of  the  right  "  individual  "  kind. 

Men  must  be  informed  on  admission  of  what  is  going  to  happe^| 
to  them,  and  it  is  up  to  the  commandant  and  his  staff  to  see  ih^™ 
it  docs  happen  to  them.     No  angry  shouting,  no  harsh  words,  no 
pushing  or  shoving,  none  but  naval  or  mlHtary  words  of  command  : 
or  by  bugle,  whistle,  etc.,  but  plenty  of  quiet  advice,  patience,  help, 
sympathy.    The  mere  "  dignity  "  of  the  thing  has  its  cflfect. 

The  staff  should  be  hefty  and  strong,  well  set  up  and  of  good 
appearance.  This  generally  will  be  found  in  the  non-cominissioned 
officer  who  is  finally  confirmed  in  his  appointment,  after  a  coarse 
of  probation.  ^| 

He  is  in  every  sense  a  picked  man,  a  "sealed  pattern."    Thc^^ 
sight  of  him  is  good  for  the  evil-doer. 

For  a  start  I  would  recommend  a  detention  ^arrack  to  be  btn 
or  reappropriated  in  some  big  naval  or  military  center,  and  placed 
under  an  officer  whose  tact  and  patience  are  beyond  questioo 
whose  heart  is  in  the  matter  of  reform,  and  whose  head  is  full  0 
the  information  so  gladly  supplied  by  those  who  know  the  game, 

The  first  step  might  be  looked  upon  as  experimental.  "  Pro- 
visional "  regulations  must  be  drafted,  carefully  considered  and 
passed. 

Sentences  for  offences  against  discipline  only  should  be  inflicted 
ranging  from  28  days  to  6  months. 

Great  attention  must  be  paid  to  personal  cleanliness,  and  "  good 
order  "  in  the  *'  rooms."  The  food  should  be  good,  well  served, 
and  suflficient.  These  things  act  automatically  and  need  no  fur- 
ther explanation.  They  are  the  foundation  on  which  a  man's  self- 
respect  is  reconstructed,  and  which,  with  tlie  general  treatment 
I  have  already  described,  produce  a  sane  mind  in  a  healthy  body. 

I  have  before  mc  a  letter  dated  nth  May,  1912,  from  an  admiral 
who  sat  in  committee  on  our  military  detention  system  at  llje 
commencement  of  1909.  He  says:  "Our  detention  system  is,  1 
consider,  a  great  success." 


I 
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I  have  also  a  report  rendered  to  our  Admiralty  in  October,  1907, 

nor  of  a  British 
a  British  military 


by  a  naval  officer,  whose  wide  experience  as  governor  of  a  British  ^| 


naval  prison,  and  whose  first   impressions  of 
detention  barrack,  are  of  the  greatest  value. 

This  officer's  grasp  of  the  situation,  and  the  splendid  honesty 
with  which  he  records,  in  simple  words,  his  conversion,  must 
carrv  conviction  to  the  minds  of  all  who  read  his  remarks 
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I  am  unable  to  form  any  independent  opinion  as  to  the  suitability  of  the 
military  system  as  a  deterrent  from  offences,  but  the  military  reports  seem 

amply  conclusive  in  its  favor. 

But,  as  a  means  of  punishment  for  discipUnary  offences,  I  consider 
it  far  superior  to  the  existing  naval  system,  though  I  was  strongly  pre- 
disposed against  it  when  I  started  from  here.  Any  remarks  on  the  two 
systems  inevitably  fall  into  a  statement  of  strong  and  absoUitcly  opposed 
contrasts:   no  comparisons  are   possible. 
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The  military  system  aims  at  "removing  the  stigma  of  imprisonment" 
from  men  in  the  army,  and  is  carried  out  in  all  its  details  to  the  full  logical 
extreme. 

Prison  terms  are  avoided.  The  *  prison"  is  a  "detention  barrack,"  the 
"governor"  is  the  "commandant,"  "warders"  are  "sergeants"  or  "the 
staff,"  "prisoners"  are  spoken  of  as  "men,"  "cells"  are  "rooms."  "im- 
prisonment" is  "detention,"  and  the  men  arc  known  and  addressed  by 
name,  not  by  their  numbers;  they  also  retain  their  connection  with  their 
corps  or  regiments,  and  are  throughout  under  the  Army  Discipline  Act. 
Thus,  the  term  "  imprisonment,"  associated  in  most  minds  with  criminals, 
of  even  the  worst  kind,  is  tiot  associated  with  respectable  men,  who  arc 
under  punishment  for  mere  disciplinary  offences,  not  disgraceful  crimes. 
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The  men  arc  received  in  their  regular  uniforms,  and  in  heavy  marcinn|F 
order  with  their  amis,  which  are  in  use  constantly  during  ihcir  "  detention." 
This  avoids  the  public  scandal  of  men  in  H.  M.  ser\'ice  beins  seen  in 
the  streets  and  trains  handcuffed,  and  in  what  is  evidently  a  prison  dress^ 
and  sometimes  arriving  here  at  the  same  time  as  batches  of  convicts 
chained  together,  which  is  degrading  to  the  men,  and  a  slur  on  the  service 
This  also  avoids  the  expense  of  prison  clothing,  as  none   such    is   wo' 


No  useless  labor  is  done,  all  the  physical  faliRue,  which  shot  drill 
at  as  a  part  of  the  punishment,  is  inflicted  much  more  efficiently  b>-  sQoaC 


ImHST-CI-ASS    TaKGET    in     MlNiATU»£. 

Its  appearance  on  the  real  range  from  a  measured  35  yards  demonstrated 
at  200  to  600  yards,  inclusive.  "  all  up."  j 


And  company  drill,  the  men  being  kept  on  the  move  as  long  as  it  lasts; 
and  by  Swedish  exercises  in  which  they  arc  thoroughly  taxed  in  every 
kind  of  muscular  exertion. 

I  saw  men  in  a  state  of  breath lessncss  and  sweat  which  is  never  dreamed 
of  in  a  naval  prison,  and  those  who  had  been  under  the  system  for  a 
short  time  were  "  hard  as  nails,"  and  able  to  double  round  the  exercise 
ground  for  two  miles  at  a  stretch.  fl 

The  men  are  gradually  brought  up  to  this  under  the  observation  of  the^ 
medical  ofhcer. 

The  industrial  employment  is  in  "  association  "  except  in  the  evenings 
in  their  "  rooms  "  after  supper.  This  is  a  great  advantage,  for  the  men 
■re  thus  kept  under  observation  all  the  time  they  are  at  work,  and  cannot 
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^* slack'*  oflF,  so  that  the  different  abilities  of  men  to  do  such  work  is 
■fairly  provided  for,  in  a  much  more  equitable  way  than  by  allotting  fixed 
tasks,  which,  while  fully  occupying  an  old  hand,  shall  not  be  unjustly 
severe  on  the  beginner. 

•  ««««**«** 

The  loss  of  an  hour  daily  for  cxcrdse,  as  in  a  naval  prison,  is  avoided. 

Instead  of  a  mere  walk  round  a  yard  they  have  a  vigorous  "  rouse  about/' 

and  instructive  set  of  drills,  which  must  be  more  beneficial  to  the  men, 

and,  therefore,  to  their  efficiency  for  duty  on  discharge,  than  mere  walking, 


Battie- Practice  Target  for  Visual  Tbainin'  i,  akd 

Discipline. 
Range  25  yards,  figures  to  scale  representing  150  to  1500  yards.     The 
ftgures  move  at  will  and  are  worked  by  signal  from  behind. 

and  sedentary  work  in  cells,  out  of  which  many  men  only  come  for  tK 
hours  daily  for  weeks. 

********** 

I  was  informed  by  my  chief  warder,  some  little  time  ago.  when  discussing 
with  him  the  employment  of  some  men  just  received  from  Malta  Military 
Prison,  that  many  had  told  him  that  they  preferred  the  "  quiet,  sit  in  your 
cell"  life  of  a  naval  prison,  to  the  hustle  of  Corradino. 


In  addition  to  the  infantry  drills  the  men  went  through  fairly  stiff 
obstacle  races,  and  the  emulation  evinced  ensured  a  fatigue  which  very 
few  men  would  willingly  incur,  and   fewer  still  voluntarily  often   repeat. 
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Semaphore  and  Morse  were  being  taught,  and  the  circumstances  compelled 
the  men  to  learn  them  which  very  few  men  of  that  class  would  voluntarily 
take  the  trouble  to  do.  They  were  thus  made  more  efficient  for  their 
service,  and,  considering  that  naval  men  arc,  as  a  rule,  superior  to  army 
recruits,  this  appeal  to  their  intelligence  seems  to  me  to  be  most  desirable. 

Musketry  and  Morris  tube  practice  nre  taught  with  good  rcsnlts.  These 
and  the  Dotter  would  be  of  great  advantage,  as  privileged  instruction,  to  our 
wcU-bchaved  men. 

The  instructors  are  smart,  non-commissioned  officers.  If  gunnery  instruc- 
tors were  sent  to  our  prisons  for  their  last  three  or  four  years,  a  great  deal 
might  be  done,  and  the  additional  cost  to  the  ser\*icc  lo  provide  the  extra  ^ 
qualified  men   would  be   more  than   met  by  the   saving  of  warder's  paT*  ^^| 
clothing,  and  continuous  service  pensions.    But  the  selection  of  these  petty  ^^ 
officers  would  have  to  be  most  carefully  made. 


I 


I  think  that  many  men,  especially  the  younger  ones,  arc  disgusted  with 
the  service,  and  get  into  trouble  through  being  harrassed  by  their  pcltr 
officers,  who  are  impatient  of  their  ignorance,  expect  them  to  know  toon 
than  they  do,  and  won't  take  the  trouble  to  teach  them.  If  I  am  n|K 
such  men  going  through  a  course  under  the  contemplated  system  vot&d 
return  to  their  ships  with  confidence  in  themselves,  and  ability  to  do 
their  wnrk  better,  and  so  would  no  longer  be  a  source  of  irritation  to  their 
petty  ofTicers. 

I  don't  think  it  need  be  feared  that,  with  the  increase  of  improv- 
ing accommodation  the  discipline  of  the  service  would  suffer  through 
the  punishment  not  being  penal  enough.  After  all  the  men  are 
not  criminals,  and  sometimes  were  not  really  the  ones  most  in  fault 
(though  this  could  not  be  pleaded  except  as  1  nm  now  submitting  it^, 
they  are.  as  a  lot,  good-hearted,  straight  men ;  and  I  have  found  with  ctcu 
the  worst  (one  or  two  excepted)  that  they  have  responded  quite  respect- 
fully to  any  individual  appeal  or  show  of  personal  interest  Quite  recently 
when  a  man  was  brought  before  me  for  the  6th  or  7th  time  in  a  short 
inter\'al,  for  persistent  laziness,  I  said  to  him,  "  I  have  tried  every  punish- 
ment on  the  list,  now  I'll  try  one  which  is  not  mentioned,  and  see  how  you 
take  it,  I  let  you  ofT  and  give  you  nothing  this  time."  He  said  most 
respectfully,  "Then,  sir,  you'll  not  sec  me  up  again."  And  I  did  noL  He 
gave  me  no  more  trouble  during  his  remaining  month  or  six  weeks.* 

It  is  worth  mentioning  that  in  their  letters  home,  which  I  have  lo  read. 
the  men  arc  at  some  pains  to  impress  upon  their  friends  that  this  is  not  a 
civil  prison,  and  Ihcy  point  out  the  difference  between  crimes  and  ofTences. 
I^t  us  get  rid  of  all  criminals. 

To  utilize  the  reputation  which  the  army  system  has  begun  to  get  (and 
to  strengthen  it  by  adopting  it),  that  men  in  the  service  places  of  con- 
fhiement  arc  not  on  the  same  footing  as  common  criminals,  I  would  tike 
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•  This  very  seldom  fails. — G.  H. 
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to  see  the  army  nomenclature  adopted,  and  as  far  as  practicable  the  pro- 
cedure also. 

The  military  system  is  found  to  give  excellent  results  with  men  whose 
average  period  of  confinement  is  less  than  30  days.  I  should  expect  better 
results  with  us,  for  I'find  that  during  the  last  6  years  the  average  period 
of  confinement  has  been  (approximately)  more  than  60  days  in  this  prison. 

The  question  of  material. 

To  sum  up,  the  value  of  saving  good  material  has,  I  trust,  been 
made  plain.  The  raw  article  is,  on  the  whole,  splendid.  It  im- 
proves or  deteriorates  according  to  circumstances. 

Every  man  has  some  good,  and  most  have  some  bad  points. 
Foster  the  former,  correct  the  latter,  and  your  net  result  must  be 
good,  the  gaps  in  your  ranks  few,  and  your  morale,  efficiency, 
"  form,"  and  general  tone,  wholesome,  clean  and  satisfactory. 

Statement  Showing  the  Number  of  Sentences  Served  During  the 
Year  in  Detention  Barracks  by  Individual  Soldiers. 


Aldershot 

Colchester 

Devonport 

Gospoit , 

York 

Cork , 

Dublin 

Stirling 

Bermuda 

Cairo 

Gibraltar , 

Hong  Kong 

Jamaica 

Kandy 

Malta 

Mauritius 

Pretoria 

Seirra  Leone.. . . 

Singapore , 

Wynberg 

Chelsea 

Pembroke  Dock 

Shorncliffe 

Woolwich 

Jersey 

Khartoum 

Total 


Number  of  times. 


Once. 


,728 
360 
284 

634 

410 

330 

655 

MS 

23 

149 

227 

79 

44 

12 

287 

40 

276 

47 

29 

61 

214 

59 

284 

152 

22 
21 


Twice. 


183 
45 
40 

54 

37 

40 

46 

14 

5 

13 

IS 

12 

6 

2 

75 

■56 


Three. 


43 
12 

7 
21 

6 

8 
II 

I 

2 
S 
5 
I 
I 
20 


Four  and 
over. 


Total. 


16 


42 


6.S72 


3 

3 

4 

.  . 

10 

3 

24 

3 

9 

2 

25 

3 

14 

6 

2 

■  • 

734 

179 

98 

1.968 
421 

335 

713 

455 

383 

714 

160 

28 

167 

251 

98 

51 

15 

424 

40 

356 

54 

33 

75 

242 

70 

313 

172 
24 

21 


7.583 
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THE  U.  S.  NAVAL  ACADEMY. 

AN  UNDERGRADUATE'S  POINT  OF  VIEW. 

By  Midshipman  Ernest  G.  Small,  U.  S.  N.  A..  Class  of  1912. 


It  was  with  some  degree  of  trepidation  that  I  approached  the 
subject  of  the  Naval  Academy  from  an  undergraduate's  point 
of  view.  Having  been  steeped  in  a  naval  atmospliere  for  four 
years,  I  have  absorbed  a  respect  for  authority  which  has  made 
me  hesitate  to  add  my  opinions  on  this  subject,  to  those  advanced 
by  officers  much  my  senior.  There  was  also  the  fear,  closely  akin 
to  the  Chinese  fear  of  '*  losing  face,"  that  in  a  few  months  after 
graduation,  I  should  find  my  judgments  reversed  by  virtue  of  a 
sounder  knowledge  of  what  is  required  of  an  officer.  However, 
I  have  persisted  in  my  attempt,  and  I  present  my  impressions  of 
the  Academy  system,  its  tendencies,  and  also  some  suggestions 
that  have  occurred  to  me.  The  whole  paper  will  be,  of  necessity, 
of  a  rambling  nature,  and  will  be  only  what  it  pretends  to  be,  an 
undergraduate's  views. 

In  considering  the  scholastic  side  of  the  Naval  Academy,  the 
system  of  instruction  combines  the  Oxford  system  of  education 
and  the  American  university  system.  Briefly,  the  Oxford  idea 
is  to  leave  the  undergraduate  largely  to  his  own  resources  for  three 
years,  and  then  to  set  an  examination  for  him,  by  which  he  stands 
or  falls.  This  plan  of  education  exercises  the  judgment  and  dis- 
cernment of  the  student  to  a  high  degree,  for  it  is  obvious  by  the 
very  nature  of  the  case,  that  the  examination  must  concern  itself 
with  practical  knowledge,  broad  principles,  and  not  with  a  mass 
of  trivial  detail.  The  American  university  system  makes  each 
half  year  complete  in  itself.  The  American  student  finishes  his 
freshman  Latin,  his  analytic  geometry,  or  what  not ;  forgets  it ; 
and  seeks  for  new  worlds  to  conquer.  I  repeat  the  Naval  Acad- 
emy system  combines  these  two  systems.    The  midshipman's  half 
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year  is  complete  in  itself,  but  he  must  take  a  semi-aiinual  and 
annual  examination  in  every  subject ;  and  these  examinations, 
unlike  an  Oxford  examination,  in  most  cases,  do  not  concern 
themselves  with  broad  principles,  but  often  do  ask  for  very  minute 
knowledge.  The  net  result  is  that  all  but  exceptional  midshipmen 
suffer  from  a  mass  of  undigested  knowledge.  Under  the  scheme 
of  exemptions  formerly  in  op>eration  whereby  a  midshipman  hav- 
ing a  mark  of  a  3.00  or  over  (out  of  a  possible  4-00)  for  the 
term,  was  exempt  from  the  examination,  the  majority  solved  the 
problem  in  the  most  economical  way.  Since  it  was  easier  to  gci 
a  3.00  by  making  each  month  complete  in  itself,  they  made  the 
month  the  objective,  and  avoided  the  examination  with  its  attend- 
ant work  and  worry.  At  the  present  time  the  midshiptnen  are 
floundering,  hoping  to  pull  through  somehow.  Personally,  1 
believe  that  the  Oxford  idea  is  good,  and  that  an  examination 
is  a  valuable  index  to  "  present  character  and  true  worth."  to 
borrow  a  familrar  phrase;  for  it  is  not  what  we  have  learned 
an  hour  ago  that  counts  so  much  as  our  ability  to  produce  ow 
knowledge  six  months  hence.  An  examination  is  simply  a  con- 
crete application  of  the  principle  of  "  by  their  fruits  ye  shall 
know  them,"  a  principle  as  equally  applicable  to  things  mundane,  as 
to  things  religious.  To  make  the  examination  effective,  to  con- 
serve its  true  spirit,  care  must  be  exercised  by  those  setting  il 
to  see  that  it  is  fair,  broad  in  its  scope,  and  not  a  gigantic  feat 
of  memory. 

This  congestion,  this  cramming  process,  is  largely  the  result 
of  the  attempt  to  meet  the  increasing  requirements  of  the  naval 
profession  in  the  same  time  as  was  required  forty  or  fifty  years 
ago,  when  steam  was  in  its  infancy,  and  fire  control  unborn.  The 
results  are  bad.  Specially  prepared  text  books  in  "  tabloid  "  form 
are  issued  to  midshipmen,  and  they  are  required  to  accept  fact 
after  fact,  because  "  the  book  says  so."  The  valuable  training 
given  by  modern  education  in  weighing  evidence  is  missed  alto- 
gether, and  the  student  develops  a  slavish  adulation  for  the  Ixwk. 

There  is  one  benefit.  Early  in  his  course,  a  midshipman  learns 
the  value  of  '*  bluflF."  The  first  time  he  is  called  upon  to  recite  on 
a  subject  he  knows  nothing  about,  he  asks  to  be  excused.  Presto! 
He  gets  a  maximum  of  a  2.00  for  his  second  subject.  The  next 
time  he  gets  a  subject  he  kmows  nothing  about,  he  presents  some 
product  of  his  commonscnse  that  often  limes  brings  him  a  2.50L 
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I  have  known  a  section  after  a  recitation  to  remonstrate  in  no 
uncertain  manner  with  a  member  who  had  refused  a  subject. 
Tliis  training  is  valuable  in  that  it  instills  a  little  of  the  "  Message 
to  Garcia  "  spirit,  so  necessary  in  a  military  organization. 

As  an  illustration  of  this  training  and  its  effect,  it  is  amusing  to 
note  the  discussions  that  often  arise  among  midshipmen  as  to  the 
value  of  a  Naval  Academy  education  for  engineering  professions. 
The  majority  seem  to  think  that  lucrative  employment  is  bound  to 
fall  to  the  lot  of  any  graduate  on  the  mere  mention  of  the  name 
of  his  alma  mater.  Little  do  they  consider  the  exacting  require- 
ments of  modern  engineering,  the  long  apprenticeship,  and  the 
high  degree  of  specialization  required.  All  this  goes  for  nothing. 
The  spirit  of  do  what  you  are  told,  for  it  can  be  done,  is  so  inbred, 
tliat  it  completely  overshadows  the  difficulties.  Judging  by  the 
records  of  Academy  graduates  in  civil  life,  the  contention  of  the 
undergraduate  is  probably  true.  The  graduate  would  succeed, 
because  he  simply  would  not  fail. 

Crowding  is  not  only  felt  at  the  Naval  Academy,  but  elsewhere. 
The  alternate  work  a  week,  and  study  a  week  plan,  covering  a 
course  of  six  years  in  the  engineering  school  of  the  University  of 
Cincinnati,  and  the  requirement  of  a  bachelor's  degree  for  ad- 
mission into  the  engineering  schools  of  Columbia  University,  are 
but  signs  of  the  times.  The  increase  of  technical  knowledge  and 
the  glut  on  the  market  of  professional  labor  are  perhaps  the 
determining  factors.  It  has  been  proposed  to  meet  this  require- 
ment of  more  preparation,  at  the  Naval  Academy,  by  a  five  years' 
course  of  instruction.  The  objection  to  this  plan  is,  that  it  post- 
pones for  a  year  the  advent  to  sea,  the  only  place,  so  many  authori- 
ties tell  us,  where  a  man-of-warsman  can  really  learn  his  pro- 
fession. This  objection  might  be  overruled  and  the  five  years 
course  established,  if  there  were  no  other  remedies  at  hand.  But 
are  there  not  other  remedies? 

It  is  a  fact  that  the  requirements  for  entrance  to  the  Naval 
Academy,  when  compared  with  those  of  other  scientific  schools, 
are  low.  Most  scientific  schools  of  the  caliber  of  the  Massachusetts 
Institute  of  Technology,  Stevens,  and  the  University  of  Wis- 
consin, require  in  addition  to  the  Naval  Academy  requirements, 
two  foreign  languages,  physics,  chemistry,  solid  geometry,  plane 
trigonometry,  a  more  extended  knowledge  of  algebra,  and  a 
working  acquaintance  with  mechanical  drawing.    Why  should  not 
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the  Naval  Academy  demand  as  much?  If  the  Academy  is  de 
signed  to  furnish  an  education  for  youths  from  the  entire  country, 
from  regions  where  educational  advantages  must  of  necessity 
be  few,  much  in  the  same  spirit  as  our  public  schools  seem  to 
attempt  to  train  every  child  as  a  potential  president,  of  course  the 
requirements  can  not  be  raised ;  but  if  the  fact  is  recognized  that 
with  the  increased  density  of  population  and  its  consequent  keener 
competition  in  the  professions,  a  larger  field  is  open,  lliere  is  no 
reason  in  my  mind  why  advantage  should  not  be  taken  of  this 
condition  to  raise  the  requirements.  Paradoxical  as  it  may  seem, 
I  do  not  belive  the  number  of  candidates  for  appointment  would 
be  cut  down,  for  men  like  to  strive  in  proportion  to  the  hardness 
of  the  struggle.  It  may  be  urged  against  this  scheme  that  the 
age  of  admission  to  other  scientific  schools  is  higher  than  that 
required  for  the  Academy.  I  can  speak  from  but  a  limited  knowJ- 
edge  on  this  point.  The  Academy  age  for  admission  is  from  six- 
teen years  to  twenty  years.  The  authorities  of  the  Massachusetts 
Institute  of  Technology,  an  admittedly  superior  institution  of  its 
kind,  recommend  that  freshmen  be  at  least  seventeen  years  of 
age.  Briefly,  raising  the  entrance  requirements  commends  itself 
to  me  as  an  intensive  cultivation  of  resources  already  at  hand. 

The  second  remedy  I  would  propose  is  to  put  off  the  fifth  year 
until  the  graduate  has  had  sea  experience.  Let  the  four  years  be 
as  brnad  in  its  course  of  study  as  possible.  Let  him  go  to  sea  for 
two  or  three  years.  There  will  he  find  himself  as  truly  as  did  that 
ship  of  Kipling's.  At  the  end  of  this  period,  having  tested  his 
capabilities  and  found  his  specialty,  let  him  take  his  courses  in 
steam,  electricity,  ordnance,  international  law,  or  in  whatever 
field  his  ability  lies.  Does  not  the  present  system  tend  to  turn 
out  specialists  in  all  branches,  regardless  of  the  limited  capacity 
of  the  human  machine?  Is  it  not  true  tliat  every  new  advance 
in  the  naval  profession  has  meant  an  increase  in  the  Academic 
working  pressure  to  the  end  that  the  graduate  be  familiar  with 
every  branch  of  a  profession  which  in  a  way  is  more  than  an 
epitome  of  all  others? 

In  regard  to  the  teaching  by  practical  work — everybody  recog- 
nizes that  the  laboratory  method  of  teaching  is  essentially  a  correct 
method,  and  that  it  has  come  to  stay.  I  shall  not  attempt  an 
analysis  of  this  feature  at  the  Academy,  but  be  content  with  a  few 
random  impressions.    It  seems  to  me  that  midshipmen  are  sliown 
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10W  a  thing  is  done,  but  are  given  little  opportunity  actually  to 
do  it.  To  illustrate,  on  a  practice  cruise  our  midshipman  watches 
a  fireman  clean  fires,  and  at  the  end  of  the  week  writes  in  his 
notebook  a  very  glib  account  of  the  manner  of  cleaning  fires. 

But  he  misses  something  in  not  actually  cleaning  the  fires  him- 
self. The  important  factors  of  heat,  blistered  hands,  the  knack  of 
turning  the  tools,  he  misses  altogether  in  his  book  account ;  and  it 
cannot  be  said  of  him  with  certainty  tliat  two  years  later  he  will 
be  able  to  grab  a  shovel  from  an  inefficient  fireman,  and  show  him 
how  fires  should  be  spread.  I  suggest  putting  him  on  the  fires, 
seeing  that  he  actually  oils  during  his  watch  below,  putting  him 
in  the  gunner's  gang,  letting  him  crawl  through  the  roller  path, 
to  the  end  that  he  gain  a  practical  familiarity  with  the  duties  of 
keeping  a  turret  in  shape,  and  then  as  a  check,  let  him  write  a 
short,  concise  account  of  the  duties  done.  The  secret  of  efficiency 
in  practical  work  is  to  give  him  more  responsibility,  and  to  see 
that  he  measures  up  to  the  standard  that  responsibility  demands. 
The  matter  of  discipline  has,  I  suppose,  brought  out  more  dis- 
cussion than  any  other  feature  of  military  organization.  Everyone 
seems  to  have  his  own  views  on  the  subject.  1  am  no  exception. 
The  system  in  vogvie  at  present  at  the  Naval  Academy  is  the  time 
honored  one,  a  multitude  of  regulations  to  be  kept,  with  punishment 
sharp  and  certain  for  breaking  them.  This  arrangement  certainly 
produces  a  valuable  training.  The  habit  of  seeing  that  one's  locker 
door  is  closed  whenever  one  is  absent  from  the  room  (to  mention 
just  one  of  the  many  requirements  that  must  be  lived  up  to)  is  ex- 
cellent in  that  it  fosters  a  habit  of  care.  There  are  features,  how- 
ever, that  might  be  eliminated,  I  think,  with  profit. 

One  of  these  features  is  the  custom  of  placing  a  midshipman 
on  the  report  when  the  proof  of  his  wrong-doing  is  insufficient. 
Under  the  splendid  code  of  honor  that  exists,  the  midshipman 
has  but  to  make  a  written  statement  to  the  eflfect  that  he  did  not 
do  the  act  charged,  and  the  report  is  removed.  Surely,  it  will 
be  urged,  there  can  be  no  objection  to  sikIi  a  truly  Arcadian  ar- 
rangement. But,  the  fact  is,  midshipmen  are  not  Arcadians. 
They  are  Anglo-Saxons  with  all  tlie  Saxon  dislike  for  shouldering 
the  burden  of  proof  of  their  innocence.  I  have  known  numbers 
of  cases  in  which  midshipmen  have  taken  their  demerits  for  oflfenses 
of  which  they  were  net  guilty,  because  they  would  not  make  a 
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written  statement,  an  act  which  they  considered  equivalent 
proving  their  innocence.    Foolish?    Perhaps. 

Surely  it  is  reasonable  to  ask  that  this  condition  be  remedied, 
if  for  no  other  reason  than  that  the  sentiment  it  eng^enders  is 
subversive  of  discipline.  There  is  another  reason  calling  for 
a  change.  The  many  opportunities  given  to  persons  in  and  cot 
of  the  naval  service  to  report  midshipmen  creates  in  the  minds  of 
the  latter,  if  not  a  fear,  an  unwholesome  respect  for  whoever  ranks 
them.  It  is  not  inconceivable  that  in  the  after  lives  of  soroe  of 
them,  there  will  come  a  time  when  they  must  perform  a  duty  that 
will  be  very  distasteful  in  its  working  out  to  some  one  who  rank« 
them.  The  present  scheme  of  things  will  hardly  produce  strength 
to  meet  such  a  crisis. 

The  remedy  to  me  is  simple.  Change  the  system  of  reports  to 
that  system  which  obtains  at  sea.  Let  trivial  reports  go  by  the 
board,  and  above  all,  let  there  be  a  solid  basis  in  fact  for  e^rry 
report.  By  this  means,  there  will  not  be  a  new  order  of  thing*! 
to  be  learned  on  going  to  sea.  I  have  in  mind  a  few  words  cH 
advice  in  the  "  Hints  to  the  Graduating  Class  "  which  illustrates 
my  point  exactly :  "  No  captain  is  pleased  to  find  a  large  nimiber 
of  men  at  '  the  mast '  each  morning,  and  the  officer  who  makes 
needless  reports  will  hear  from  him.  It  is  a  sign  of  inex- 
perience." 

The  transition  at  present  from  the  strict  and  minute  control  of  the 
Academy  to  the  responsibility  of  an  officer  is  a  very  sudden  one, 
so  sudden  that  it  often  overthrows  tlie  balance  of  the  graduate. 
The  effect  of  the  change  could  be  lessened  by  making  the  tran- 
sition more  gradual.  Give  the  upper  classmen  more  responsibility 
and  more  privileges.  The  privilege  of  leaving  the  city  of  An- 
napolis for  a  few  hours,  say  Saturday  afternoon  and  evening 
would  be  highly  prized,  would  tend  to  greater  content,  and  would 
result  in  higher  efficiency.  It  may  be  urged  that  the  privilege 
would  be  abused  ;  but  in  tlie  main  I  doubt  it.  Midshipmen  are  proud 
of  their  service  and  their  uniform,  and  if  the  facts  were  plainly 
put  to  them,  they  would  see  that  they  were  a  credit  to  the  service 
they  represented  while  away.  I  can  think  of  so  many  occasions 
in  my  four  years  when  a  few  hours  change  of  scene  would  have 
meant  a  great  deal.  It  would  have  meant  so  much  to  me  that  I 
would  have  striven  with  might  and  main  to  earn  the  privil^e  if 
I  had  had  the  opportunity.    This  is  a  suggestion  of  what  might 
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be  done.     Responsibility  and  privilege  are  powerful  agencies  in 

character  building. 

Tlie  atliletics  of  the  Academy  are  splendid,  and  one  can  take 
just  pride  in  them.  The  evils  of  paid  admissions  are  avoided, 
professionalism  is  unknown,  and  everybody  takes  part  in  athletics 
to  a  greater  or  less  degree.  The  Brigade,  while  it  watches  the 
development  of  the  first  team  with  keen  interest,  and  supports  it 
in  its  contests  as  one  man,  does  not  leave  sport  to  the  first  team 
alone.  I  doubt  whether  there  is  an  institution  in  this  country 
where  tlic  number  of  scrub  and  class  teams  is  so  proportionally 
great.  Of  the  harmfulness  of  particular  branches  of  sport,  I  have 
nothing  to  say.  That  is  a  matter  for  medical  experts  to  decide. 
What  I  do  wish  to  bring  out  are  these :  Competition  with  outside 
teams  increases  the  interest  in  athletics  for  the  rank  and  file.  Ath- 
letic sport  brings  out  qualities  essentia]  to  military  leadership, 
for  the  records  of  the  past  few  years  show  man  after  man  of  whom 
it  can  be  truly  said,  that  athletics  brought  out  all  his  qualities 
of  leadership. 

To  sum  up,  there  is  a  fruitful  field  awaiting  development  in  the 
matter  of  raising  the  entrance  requirements ;  the  need  is  for  a 
broader  course  with  specialization  later ;  practical  work  should  be 
more  practical ;  a  more  extended  application  of  responsibility  and 
privilege  would  bridge  the  cliasm  between  undergraduate  and 
graduate;  and  the  existing  evils  of  the  present  system  of  report- 
ing should  be  changed. 

In  conclusion,  I  cannot  help  speaking  of  the  sense  of  power  and 
poise  one  feels  one  has  attained  as  the  result  of  one's  training 
at  the  Naval  Academy.  Here  I  am  bordering  on  things  that  one 
does  not  speak  about.  There  are  priceless  possessions  that  one 
cherishes,  but  never  mentions.  After  all^  the  four  years  have 
been  good.,  not  always  pleasant,  but  well  worth  the  struggle. 


In  the  center  the  chief  yeoman   (or  pay  clerk)   in  direct  charge,  and  a  ^cnskR' 
yeoman  in  training.     On  the  right,  seated,  the  Title  "X"  storemcn   with   the 
ledger  yeoman  behind.     On  the   left,  the  Title  "B"   storemen   with    the    "  B  "• 
yeoman.    The  storcmen  stand  regular  watch  in  their  respective  storerooms,  and 
equally  from  deck  and  engineer's  ratings. 
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THE  SHIP'S  GENERAL  STOREKEEPER. 
By  Paymaster  G.  P.  Dyer,  U.  S.  Navy. 
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L'lider  this  caption  I  propose  lo  set  down  as  simply  as  I  can  the 
:ictails  of  the  work  of  the  general  storekeeper  of  a  cruising  ship, 
with  the  ideas  and  methods  which,  in  my  opinion,  should  control 
such  work.  Many  of  these  ideas  and  methods  have  never  been 
reduced  to  writing,  being  heretofore  embodied  in  tradition  only. 

My  inspiration  has  been  the  general  interest  which  a  resume 
of  the  modern  aspects  of  this  important  branch  of  ship's  work  must 
have  for  the  service,  especially  as  such  information  is  not  readily 
accessible  otherwise.  I  hope  also,  it  may  be  of  help  specifically, 
to  some  of  tlie  many  young  officers  destined  to  be  assigned  as  pay- 
masters of  our  vessels.  These  officers  will  have  to  confront  situ- 
ations involving  principles  and  details  which  are  new  to  them, 
but  which  have  been  worked  out  many  times  before.  The  expe- 
rience of  predecessors  *'  at  the  work  bench  ''  ought  not  only  to  be 
of  aid  to  follow,  but  to  build  upon  and  improve.  There  Js  much  xn 
our  work  which  is  yet  susceptible  of  great  development.  The 
experience  of  the  past  or  of  the  present  cannot  be  considered  the 
last  word  on  the  subject  by  any  means. 

The  only  qualification  to  which  I  lay  claim,  in  setting  down  this 
experience,  is  as  an  old  hand  at  ship's  pay  department  work.  In 
fourteen  years'  service,  over  eight  have  been  spent  as  head  of 
that  department,  on  vessels  of  military  type  engaged  in  active 
cruising  and  operating  under  conditions  of  both  ]>eace  and  war. 
The  rest  of  my  service  has  been  largely  spent  on  dnty  directly 
connected  with  the  fleet. 

Fourteen  years  have  seen  many  changes  in  the  pay  officer's 
work  at  sea.  The  general  mess  system  has  made  its  appearance 
and  taken  its  place  as  an  indispensable  element  of  the  ship's  organ- 
ization.   The  ship's  store  has  come  into  being,  and  changed  from 
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cooperative  to  goveniment  control.     Mctliods  in  the   issue  01 
clothing,  and  in  accounting  for  it,  have  l>ecn  wholly  changed. 
Office  routine  and  accounts  have  been   revolutionized.      Finally^ 
the  general  storekceping  system  afloat  has  been  established,  and; 
bids  fair  to  follow  the  general  mess  in  being  recognized  as 
necessary  integral  element  of  the  ship's  organization. 

The  modern  cruising  ship  usually  has  but  one  pay  officer.    He 
is  the  head  of  the  pay  department,  as  the  ship's  department  rcpre-^ 
scnting  the  Bureau  of  Supplies  and  Accounts  is  designated.     As^| 
i^uch  he  is  the  general  storekeeper,  commissary  ofliicer,  officer  in 
charge  of  sales  stores,  and  disbursing  officer  of  the  vessel.    The 
pay  clerks  and  enlisted  force  allowed  him  to  discharge  these  func- 
tions, constitute  the  pay  division  of  the  ship's  company,  over  which 
he  acts  as  divisional  officer.     The  character  of  his  duties  ihas 
indicated  divides  them  into  four  categories.    The  general  Bftrrt 
of  these  duties  arc  quite  clearly  indicated  by  naming  them  akmc, 
and  it  is  the  purpose  of  this  article  to  take  up  only  the  duties  of  the 
l)ay  officer  in  his  work  as  the  ship's  general  storekeeper. 

As  general  storekeeper  the  pay  officer  is  charged  with  the  main- 
tenance on  board  of  a  proper  st(x:k  of  all  supplies,  Title  X.  and  of 
the  proi>cr  outfit  of  equipage,  Title  B.  All  equipage  in  store,  that 
is  not  in  active  use  about  the  ship,  is  in  his  direct  care  and  custody. 
Equipage  in  use  is  accounted  for  through  information  furnished 
him  by  the  heads  of  the  ship's  departments  representing^  the 
various  Bureaus  which  are  using  it.  In  this  way,  as  far  as  the 
Bureau  system  will  permit,  equipage  and  supplies  are  treated  alike, 
the  accounts  therefor  being  kept  under  one  officer,  and  made  the 
subject  of  one  set  of  returns. 

The  only  titles  with  which  the  ship's  pay  officer  has  to  do  in 
his  capacity  as  genera!  storekeeper  arc  Titles  B  and  X.'  All 
public  property  on  board,  with  the  exception  of  provisions,  cloth- 
ing, medical  and  marines*  stores,  and  coal  and  ammunition,  is 
included  under  one  or  the  other  of  these  titles.  The  articles 
excepted  are  accounted  for,  either  by  him  or  by  other  officers  in 
special  manner,  mainly  under  Title  Y. 

NfJTE. — The  writer  wishes  to  note,  while  the  methods  and  forms  described 
under  this  section  accord  with  existing  orders  and  rcgxilalion*.  they  arc 
too  rccctn  to  have  been  formally  approved  beyond  the  Pacific  Fiert. 
Kjcccpt  when  specifically  advanced  as  theory,  evcrjone  here  recommended, 

'For  titles  of  articles  sec  General  Orders  78,  79,  131,  and  Bu.  S.  &  A.*« 
Instructions  61c  nos.  112568,  112570. 
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however,  has  been  tried  by  him  and  found  practicable.  Ideas  Iiavc  been 
adopted  from  many  sources.  In  particular,  those  of  Pay  Inspector  T.  H. 
Hicks,  U,  S.  N.,  have  been  numerous  and  valuable.  The  full  co-operation 
of  the  officers  of  the  Colorado  and  the  enthusiastic  interest  and  work  of 
the  enlisted  men  of  her  genera!  storckceping  force  have  been  of  the 
greatest  assistance  in  developing  the  system. 

Title  D  covers  the  outlit  of  the  ship,  the  movable  equipage. 
This  is  furnished  by  the  bureaus  on  her  commission,  and  is  main- 
tained by  them.  Supphes  necessary  for  her  up-kecp,  other 
than  this  permanent  outfit,  are  put  on  board  under  Title  X,  and 
drawn  and  paid  for  as  needed  by  the  officers  representing  the 
bureaus  from  the  sums  allotted  them  for  such  expenditures  by  the 
bureaus.  The  official  distinction  between  equipap^c  and  supphes  is 
an  artificial  one.  Equipage  is  that  part  of  the  stores  used  on  board 
which  tlic  bureaus  wish  accounted  for  after  issue.  They  do  not 
permit  equipage  to  be  expended  except  after  sui^ey,  t.  e,,  an 
impartial  investigation  by  disinterested  officers  as  to  the  reason 
and  responsibility  for  damage  or  loss.  Supplies  are  those  items 
which  for  various  causes  the  Bureaus  do  not  wish  to  follow  into 
use,  and  which,  therefore,  arc  expended  on  issue  and  without  sur- 
vey. This  dislinctiou  in  practice  is  made  closely  to  correspond  to 
the  natural  difference  between  items  which  do  not  immediately 
merge  into  others  or  disappear  in  use,  and  those  which  are  con- 
sumable, that  is,  do  disappear  when  so  treated.  Illustration  will 
make  this  clearer.  Furniture,  flags,  tools,  band  instruments,  etc, 
are  equipage,  the  disappearance  of  wliich  must  be  investigated 
and  accounted  for.  Paints,  packings,  nails,  cleaning  paste,  are 
supplies  which  lose  their  identity  in  the  item  to  which  applied,  and 
thereafter  are  not  considered  separately  from  it.  This  distinction 
between  equipage  and  supplies  creates  differences  in  their  treat- 
ment. Since  eqtiipage  is  followed  into  use,  it  must  be  accounted 
for  under  tlic  different  bureaus  until  finally  worn  out.  Supplies 
being  expended  as  drawn  have  merely  to  be  considered  vvliile  held 
in  tiie  Naval  Supply  Account,  with  provision  that  proper  re-im- 
bursement  to  it  be  made  on  issue.  The  result  is,  all  supplies  on 
(he  general  storekeeper's  books  are  *'  in  store  "  under  one  account. 
while  equipage  may  be  either  *'  in  store  "  or  "  in  use,"  and  is 
carried  with  a  separate  account  for  each  bureau. 

These  differences,  while  they  naturally  make  advisable  consid- 
eration of  each  title  separately,  do  not  affect  the  fundamental  prin- 
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ciples  governing  the  procurement,  custody,  and  issue  of  stores  for 

the  service  asliore  or  afloat.  These  principles  may  be  embodied 
in  certain  axioms  which  should  guide  all  genera!  storekeepers, 
particularly  those  afloat,  where  space  and  conveniences  for  the 
conduct  of  their  business  is  limited.  Let  lis  give  emphasis  to  these 
a.xioms  by  listing  them. 

SHIP  STOREKEEPING  AXIOMS. 
Don't  run  out  of  any  item  of  stock  except  by  design. 
Conversely,  don't  overstock. 
Doft'l  let  stock  f^et  hidden  cnvay.    Stock  *'  ont  of  sight  is 

out  of  ntind." 
Don't  let  stock  dcterioraie.    Every  monu:nt  spent  in  fur- 

hishing  and  tnaking  it  attractive  to  issue  saves  Jiours 

of  criticism  and  explanation  later. 
Don't  make  it  hard  for  authorized  persons  to  get  stores. 

They  are  kept  on  boand  for  use  and  should  be  as  aecess- 

iblc  as  possible. 
Don't  employ  any  methods  save  those  which  xiHll  nitiit- 

mize  errors  in  recording  issues  and  receipts. 

As  with  all  axioms,  the  triitlis  these  express  seem  trite.     But  ^ 
unless  they  are  kept  steadily  in  mind  and  applied  to  every  situation  fl 
which  presents  itself,  the  storekeeper  will  often  find  himself  far 
alield. 


Supplies.    Title  X. 
STOREROOMS. 

The  application  of  these  axioms,  for  instance,  meets  us 
the  first  turn  we  take  into  our  subject.  They  result  in  ccrtabi 
fundamental  necessities  in  the  location  and  equipment  of  store- 
rooms. These  also  may  be  tabulated  into:  (a)  concentration  of 
stores  on  hand  to  the  limit  possible ;  (b)  twbility  of  all  stock  in 
storerooms;  (c)  ready  accessibility  by  all  departments. 

Concentration  of  storerooms  in  the  same  vicinity  is  obviously 
necessary  from  several  [x^ints  of  view.  One  with  any  experience 
with  stores  realizes  that  a  correct  inventory  is  exceedingly  diffi- 
cult when  they  are  scattered.  Keeping  track  of  issues,  or  of 
excess  or  depletion  of  stock,  is  diflFicuU  also.     Xor  are  scattered 
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stores,  not  under  constant  observation,  likely  to  receive  proper 
care. 

The  ideal  arrangement  to  be  approximated  as  nearly  as  possible 
in  practice,  is  for  all  ship's  storerooms  to  be  interconnecting  with 
B  in  one  series,  X  in  another,  and  with  a  common  center  for  the 
issue  (and  receipt)  of  stores.  In  the  design  of  the  vessel,  assign- 
ments, to  more  important  military  functions,  usually  prohibit  the 
location  of  ail  storerooms  together.  In  this  case  the  best  division 
provides  for  all  those  for  supplies,  together,  leaving  equipage  to 
be  similarly  concentrated  elsewhere.  On  the  large,  older  ships. 
Title  X  usually  can  be  concentrate*!  in  an  after  set  of  com- 
partments, and  Title  B  in  one  of  the  forward  sets.  Where  il 
has  not  already  been  done,  even  this  arrangement  will  involve 
considerable  reassignment  of  spaces  and  work  in  shifting  stores ; 
but  the  results  amply  repay  the  labor. 

Exceptions  to  Concentration. — By  reason  of  special  char- 
acteristics some  supphes  are  not  subject  to  concentration  in  store- 
rooms which  can  contain  the  rest  of  the  stock.  Tlicse  are: 
intlammables,  which  must  be  kept  on  upper  deck ;  lumber,  bar 
metals,  and  piping,  the  length  of  which  sometimes  limits  the 
choice  of  place  to  stow;  heav>'  cordage  and  wire  also,  on  account 
of  its  bulk  and  weight;  lubricating  oil  for  the  main  cngincp. 
usually  carried  in  too  great  bulk  to  stow  with  other  stores;  and 
paints  and  oils,  which  usually  have  a  separate  locker  specially 
fitted,  provided  for  them. 

The  concentration  of  stores  brings  with  it  the  possibility  of  the 
use  of  one  set  of  storemcn,  each  of  whom  is  competent  to  answer 
any  call,  and  who  by  standing  regular  watch  can  keep  the  store- 
rooms open  for  business  night  or  day.  This  is  an  important  con- 
sideration as  will  be  seen  later ;  so  important  tliat  if  X  and  B  have 
to  be  divided  on  a  capital  ship,  it  is  worth  while  to  have  a  gang 
of  .storemen  detailed  for  each  set  of  storerooms. 

With  storeroom  space  concentrated,  it  is  well  to  have  each  set 
arranged  with  biU  one  entrance  to  give  on  a  small  clear  deck 
space  available  fur  use  by  customers  while  waiting  to  be  supplied. 
and  as  a  receiving  fioor  to  hold  items  coming  into  store,  pending 
inspection  and  identification  witli  invoices  and  stock  numbers. 
The  station  of  the  storcman  on  watch  is  at  this  entrance,  and  all 
customers  should  be  prohibited  from  going  into  other  storerooms 


I4IO 


The  Snip's  Gf.nfjial  Storf.kef:per. 


unaccompanied  by  him.    This  is  found  advisable  to  keep  the  sti 
from  bciiijL,'^  handled  and  disarranged. 

Visibility    of    supplies    in    storerooms,    when    concentratc(U 
should  e^ovem  their  interior  arrangement.     Many  ideas  of  the 
past   with    regard   to   storeroom   fittings   must  be   disregarded. 
Storenien  used  frequently  to  cover  stock  as  much  as  possitile  ii 
cupboards,  drawers,  deep  shelves,  or  out  of  the  way  storeroom! 
in  order  to  stand  a  g^ood  inspection  on  the  strength  of  paint  w< 
and  shellac.    The  slightest  personal  experience  in  keeping^  sloi 
is  convincing  that  fewer  mistakes  in  reporting  slock  "  all  gone. 
and  omissions  in  the  proper  care  of  stock  occur,  when  it  is  con- 
stantly in  sight.    These  lead  to  the  revision  of  usual  fittings 
follows : 

Main  Storerooms  for  Title  X,  as  far  as  general  a 
ieristics  arc  concerned,  should  be  as  large  in  dimensions  as 
structure  of  the  ship  will  permit.    Unnecessary  bulkheads,  either 
of  metal  or  wire  mesh,  should  be  banished.    A  straight  lead 
as  large  a  hatch  as  possible  should  be  provided  from  the  o] 
to  the  receiving  floor  to  facilitate  taking  stores  aboard.     This 
usually  a  rush  operation,  with  coinparrUively  large  quantities  ol 
stores  to  be  handled.     Connecting  doors  should  be  as  large 
standard  fittings  allow.     Decks  should  be  of  bare  metal.     Gi 
or  floor  boards  are  unnecessary  and  hard  to  keep  clean.    Ex< 
in  the  receiving  room,  shelving  siiould  all  l)e  open  from  floor  to 
deck  above,  and  should  extend  around  all  walls.    Little  floor 
should  be   free.     Most  of  it  should  be  taken  up  with   shelvi 
arranged  in  stacks  with  narrow  aisles  between.    Main  pas; 
ways  should,  of  course,  be  kept  clear.    Storerooms  should  be 
oughly  lighted,  so  that  there  shall  be  no  dark  corners  whatever. 
To  accomplish  this,  small  lights  should  be  placed  about  and  undetj 
the  shelves.    Switches  at  the  entrance  to  storerooms  will  cnabft 
lights  to  be  turned  off  when  the  room  is  not  in  use. 

Special  fittings  for  Title  ' X"  storerooms,  as  far  as  devclo| 
on  one  capital  ship  with  its  supplies  concentrated,  may  be  enumer-! 
atcd  here.  A  total  of  700  linear  feet  of  shelving  is  enough,  if  it 
averages  20  inches  deep,  with  12  to  18  inches  clearance.  Twenty- 
seven  inches  between  stacks  is  as  narrow  as  convenient.  Suitable 
IK)ckcts  for  small  artick^s  should  be  made  in  movable  units,  with 
the  partitions  between  tiiem  removable,  S(»  as  to  van,'  the  size  of^ 
the  pockets  to  suit  the  stock  on  hand. 
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For  electric  bulbs,  drawers,  with  false  bottoms  perforated  to 
size  of  bulb.     For  glass  and  thin  sheet  metal,  one  rack  with  20 


\iEU?  i\  TUK   Title  "X"  Stdhkrckims. 

Note  Ihc  open  character  of  all  shelving,  the  small  lamps  under  the  shelves, 

the  battens  to  secure  for  sea,  and  the  stock  tags. 

podcets.    A  glass  cutting  shelf,  44  x  44  inches  should  be  fitted  near 
the  glass  rack,  so  arrang:cd  as  to  slide  back  (Uit  of  the  way  when 
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not  in  use.  For  heavy  sheet  metal,  one  rack  19  inches 
uprights  four  feet  apart.  For  bar  metals  and  tubing,  fc 
with  24  divisions,  10  x  12  inches  by  20  feet.  The  divisions  should 
have  intcnncdiatc  supports  about  every  five  feet.  For  Irnnber. 
two  racks  fitted  with  racking  and  with  outside  measure  6  x6x  t$ 
feet.  It  is  usually  necessary  to  locate  these  racks  on  or>c  of  the 
upper  decks ;  in  this  case  they  should  be  inclosed  in  a  locker  \*h'xh 
can  be  secured  to  keep  out  unauthorized  persons. 

A  small  desk  should  be  located  in  the  receiving  room  wltere  the 
storcman  keeps  watch.  A  six-compartment  metal  file  case  handr 
to  the  desk  is  convenient.  Tliese  fixtures  can  be  used  for  the  nx 
'hi  standard  specifications  which  should  be  kept  in  the  storcrocBt. 
or  for  other  papers  needed. 

A  telephone  to  ship's  central  should  be  installed  at  the  saw 
man's  desk.    Throughout  the  storerooms  small  supports  shower 
fitted  to  shelves  to  permit  storeman  conveniently    to   make? 
entries  on  chits  at  the  place  and  time  items  arc  issued. 
'    A  most  effective  method  of  lighting  up  stock  is  by  placing  b^- 
candle  power  lamps  at  short  distances  apart  on  the  under  side  d 
the  shelves.    These  lamps  should  be  screened  from  the  eye.    TT» 
requires  a  number  of  lamps,  but  they  are  of  small  power  and  »« 
not  lit,  except  as  necessar>-.    When  turned  on,  however,  no  ptft 
of  the  stock  escapes  obesrvation  in  obscurity.     This   is 
important  item  in  tlie  fitting  of  the  storerooms. 

The  section  of  the  storerooms  devoted  to  non-inflarni 
amongst  the  paints  and  oils,  should  be  fitted  with  overboard 
if  possible,  and  have  deep  heavy  racks  for  about  80  5-gallon  Udk 
■^  ID-gallon  drums,  and  80  loo-pound  kegs,  as  well  as  clear  spaff 
<to  pile  about  210  cases  of  engine  oil  (containing  2  5-gaIIon  tins) 
dimensions,  21  x  i6x  iij/^  inches  over  all.  or  an  equal  amount  in. 
barrels.    (Ba.  S.  &  .\.,  letter  104206,  April  3,  1912.)     Ltmitatii 
of  space  will  ordinarily  require  that  this  oil  be  kept  in  the 
compartment  on  custody   receipt.     There  should  also   be 
So  linear  feet  of  shelving  10  inches  deep,  and  with  12  incites  clear- 
ance, to  take  I-  and  3-pound  cans  of  mixed  colored  paints,  etc. 

Such  special  equipment  as  necessary  to  aid  in  speed  and  accuracy 
in  the  issue  and  care  of  stores  should  be  installed,  such  as 
spring  scales,  at  ojnvenient  points,  and  small  power  driveti 
saw  near  the  metal  rack.     An  electric  hand  buffer  for  k< 
metal  bright  should  be  furnished  also.    Lockers  should  be  provided 
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with  space  for  eacli  of  four  storenien  to  keep  a  chang^e  of  clothes, 
so  that  in  doing  dirty  work  he  niay  shift  to  dungarees. 

Reserve  Stock  Storerooms. — Except  in  an  ideal  arrangement, 
all  stock  (other  than  the  items  whose  characteristics  forbid  con- 
centration), cannot  be  carried  in  the  main  series  of  storerooms. 
This  will  require  subsidiary  compartments  to  act  as  feeders. 
These  in  general  should  conform  in  fittings  to  the  foregoing 
description. 

The  locker  for  infiammablcs,  paints,  and  oils  required  kept  on 
deck,  should  be  fitted  for  bulk  stowage  of  five-gallon  tins  and  ten- 
gallon  drums,  should  have  an  overboard  drain,  and  specially 
strong  compartment  for  alcohol,  which  should  be  fitted  not  only 
with  an  ordinary  lock  for  the  storemen,  but  with  a  combination 
lock,  which  can  be  opened  only  by  the  master-at-arms,  or  other 
person  authorized  to  draw  alcohol  for  the  ship's  use.  All  lockers 
exposed  to  the  open  air  should  have  inside  locks  rather  than  pad- 
locks, as  the  latter  deteriorato  rapidly  with  weather,  washing 
down  decks,  and  scrubbing  p^int  work.  I  am  not  in  favor  of  the 
use  of  tanks  for  inflammables,  'iliey  are  hard  to  keep  clean,  and 
waste  room  where  space  is  valuable.  A  tank  with  but  an  inch 
of  liquid  in  the  bottom  is  lost,  as  far  as  the  rest  of  its  stowage  is 
concerned. 

Accessibility  to  stores  is.  after  all,  the  prime  object  of  con- 
centrating them  and  making  them  visible,  as  indeed  it  is  the 
main  reason  for  their  presence  on  board.  The  location  and  fittings 
of  storerooms,  as  well  as  the  methods  in  arrangement  of  stock, 
consideration  of  which  follows,  should  all  converge  to  make  it  as 
easily  and  certainly  accessible  as  practicable,  for  all  having  to 
draw  upon  it.  The  telephone  connecting  with  all  parts  of  the  ship 
through  central  saves  much  time.  Where  storerooms  arc  deep- 
lying,  a  routine  for  the  delivery  of  stores  to  the  points  needed  will 
also  help.  A  mechanical  means  for  delivery,  such  as  a  small  hand 
lift  to  a  central  point  of  the  decks  above  might  be  advisable. 

Supplies  (Title  X). 

STOCK. 

The  application  of  our  fundamental  principles  to  the  receipt, 
care,  and  issue  of  Title  X  stock  afloat  produces  interesting 
results.     Having  storerooms  in  as  satisfactory  condition  as  pos- 
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sible  as  far  as  location,  arrang^ement  and  fittings  arc  concern 
the  general  storekeeper  can  next  turn  his  attention  to  the  stores 
themselves.  His  consitleration  of  this  subject  may  be  divided  into 
having  these:  (a)  most  ctmcentraled ;  (b)  most  accessible!  I.c) 
maintaineti  in  proper  quantities:  {d)  in  proper  conrlitif-m  :  nnd 
(e)  most  accurately  accounted  for. 

Concentration  of  stores  within  the  limits  of  a  slurcrooin  is 
no  less  important  than  Cdnceritratton  c»f  storerooms.  All  items 
of  the  same  kind  should  be  put  together.  (>ne  unacquainted  with 
former  conditions  would  Iil-  surprised  at  the  way  stores  used  lt> 
be  scattered  about  a  ship.  Radical  measures  were  needed  to  bring" 
the  separate  bureau  stocks  of  supplies  toj^ther  to  conform  lo 
this  simple  and  olivious  idea. 

The  classificatiun  of  all  navy  stores  under  65  classes  has  beeoa 
^reat   aid   in  arranging*  them   afloat  as  well  as   ashore.    Tbc 
"  indexed  Qassification  of  Naval  Stores  and  Material  "  is  the 
official  publication  which  lists  alpliabetically»  and  with   remark- 
able completeness,  the  names  of  all  items  used  in  the  service.    It 
indicates    for  each   whether  it   is   B  or  X,  and  in   which  class 
it  belongs.    The  division  of  classes  is  along  natural  lines ;  so  thai 
one  soon  learns  the  class  numbers. 

-\rrangeme\t  hy  ct^v.ssES  OF  SUPPLIES  in  the  storerooins  is 
made  convenient  through  the  use  of  this  classification.  This 
arrangement  splits  the  stock  up  into  more  intelligible  and  manage- 
able units.  The  characteristics  of  some  items  prevent  placing  all 
the  articles  in  one  class  together.  biU  separating  them  should  be  the 
exception  and  not  the  rule.  Such  exceptions,  however,  arc:  Class 
8,  gasoline;  Class  u,  oars,  boat-hooks,  squilgce  handles;  Class  13, 
cotton  waste,  grate  bars ;  Class  14,  kerosene,  engine  oil ;  Class  2I, 
heavy  cordage:  Class  22.  heavy  wire  cable:  Class  38.  broDms: 
Class  39,  lumber ;  Class  44,  metal  piping ;  Classes  46  and  '48,  bar 
ttietals  and  angles ;  Class  50,  fire-brick ;  Class  52,  infiammable 
paints;  Class  65,  fresh  water.  In  most  of  these  cases  the  reasons 
are  obvious  why  the  items  cannot  be  put  on  the  shelves  or  in  the 
bins  with  others  of  the  same  class. 

Arrangement  ALrH.\BETKAU-V.  in  each  class  should  foRow 
segregation  by  classes.  This  is  done  with  the  aid  of  a  device,  ibc 
importance  of  which  from  the  standpoint  of  celerity  and  certainty 
of  issues  can  scarcely  be  over  estimated.  This  is  the  use  of  a  stock 
number  system.    Each  item  in  stock  is  given  its  special  numeral 
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in  a  series  uf  self-indexing  numbers.  Tlic  best  series  for  this  pur- 
pose is  one  similar  to  that  used  for  standard  specifications  by  the 
Bureau  of  Supplies  and  Accounts,  in  which  the  numbers  indicate 
not  only  the  class  but  the  initial  of  each  item.  By  its  use,  items  in 
many  classes  can  be  so  arratiged  that,  knowing  either  the  class 
number  and  name,  or  stock  number  only,  any  one  article  can  be 
instantly  found,  even  by  a  person  unacquainted  with  tlic  store- 
room. Items  in  general  follow  in  regular  sequence  of  stock  num- 
bers. In  the  comparatively  few  instances  pointed  out  above,  o^| 
when  considerations  of  increased  visibility  and  accessibility  cause 
slight  breaks  in  this  sequence,  samples  or  tokens  are  placed  iu_ 
order,  tagged  with  the  needed  information  as  to  where  the  stoci 
may  be  found. 

A  stock  number  system,  such  as  just  referred  to,  has  the  fol 
lowing  characteristics  and  advantages:  The  first  figures  in  an] 
stock  number  are  those  of  the  class  to  which  the  ilcm  belongs,  as 
shown  by  the  Indexed  Classification.  Then  follows  the  initial  letter, 
of  the  correct  name  of  the  item.  Finally  come  the  arbitrary  num>^P 
her  (representing  its  jjlace  alphabetically,  or  by  size,  etc.,  in  series 
froui  one  up)  of  the  item  am*»ngst  others  of  the  same  class  and 
initial.  Sometimes  there  are  too  many  items  of  one  class 
an<i  initial  to  permit  an  interpolation,  without  changing  the  last 
figures  of  many  stock  numbers.  This  is  so  with  screws,  for 
instance.  There  may  easily  be  i8o  separate  kinds  of  these  on  the 
shelves.  If  they  ran  from  42S1  to  42Si.%,  and  it  were  necessary 
to  interpolate  a  new  item  in  the  first  ten  of  the  nunibcrs,  it  would 
mean  changing  the  160  odd  stock  numbers  after  the  one  inserted. 
This  condition  may  be  avoided  without  making  the  number  system 
too  complex,  by  adding  distinctive  letters  after  the  initial  letter. 
In  the  comparatively  few  cases  required,  this  will  cflFect  a  further 
sub-division  of  the  class,  so  that  the  final  series  of  numbers  will 
seldom  run  up  to  more  than  thirty.  Thus,  interpolation  need 
never  be  difficult  to  make,  either  in  ledgers  or  arrangement  of 
stock.  To  illustrate  :  5B5  is  bunting,  white,  19"  ;  12H23.  handles, 
squilgee ;  i5\Vi9.  wire  lampcocd ;  331*13.  packing,  flax,  s<tuare. 
Ji" ;  42S1,  sockets,  for  table  legs;  42SMR10,  screws,  machine, 
round  head^  brass,  ji",  .011 ;  65W1,  water,  fresh. 

The  advantages  of  this  system  of  numbering  arc:  (a)  it  iden- 
tifies items  with  certainty  for  all  using  it,  and  avoids  the  errors 
and  confusion  arising  through  the  use  of  names;  (b)  it  provides 
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means  for  interpolating  items  in  the  number  system  in  place  by 
class  and  initial ;  (c)  it  indicates  the  class  and  name  to  cvcrj'  one 
in  the  storeroom  force;  (d)  it  permits  ready  arrangement  by 
storenicn  of  items  by  class  and  number,  without  reference  to 
ledger;  (e)  it  helps  to  index  the  stock  in  storeroom  as  well  as  on 
the  ledger. 

Accessibility  of  stock   as  a  term  embraces  all   that    relates 
to  making  stores  as  easily  obtainable  as  possible  by  those  need- 
ing them.     To  those  who  may  be  inclined  to  make  their  stock 
system  so  complex  as  partially  to  nullify  its  object,  which  is  sim- 
plicity in  issue,  it  cannot  be  too  often  reiterated  that  stores  exist 
on  board  for  issue,  and  for  no  other  reason.    The  maximum  of 
concentration  in  locality  serves  accessibility  in  reducing  uncer- 
tainty where  to  go  on  the  part  of  those  needing  stores,  and  in 
saving  time  after  getting  there.    This  doctrine  has  been  carried  so 
far  already,  on  one  ship  at  least,  as  to  provide  for  the  delivery  oi 
stores  at  the  point  of  use  rather  than  in  the  storeroom.    On  that 
vessel  a  delivery  service,  using  the  telephone  and  the  legs  of  unim- 
jwrtant  men  to  save  time  of  important  ones,  is  in  full  operation. 
The  telephone  connection  with  all  parts  of  the  ship  makes  inter- 
course easy  as  to  stock.    The  storeroom,  open  night  and  day  for 
business,  breeds  confidence  on  the  part  of  all  concerned  thai  there 
will  be  no  hitch  in  getting  stores  as  they  want  them.    This  last  is 
of  such  practical  value  that  storerooms  should  not  be  permitted 
closed  at  any  time,  except  by  the  explicit  permission  of  the  general 
storekeeper. 

It  should  now  be  apparent  why  such  pains  should  be  taken  with 
the  arrangement  of  stock/ and  with  providing  means  so  that  any 
storeman  on  watch  will  be  able  to  lay  his  hand  on  any  item  with 
the  least  possible  difficulty  and  loss  of  time.  Some  systematic 
arrangement  Is  essential.  The  most  obvious  method  is  to  have 
the  stores  arranged  by  classes,  and  alphal)etically  in  each  class,  as 
described  under  *'  Concentration."  In  this  order,  all  items  should 
be  represented  by  a  part,  if  not  all,  of  the  quantity  in  store  on  the 
shelves.  Where  the  whole  slock  of  any  article  cannot  find  place 
in  the  main  storeroom,  tlie  portion  outside  should  be  considered 
and  called  "  reserve  stock."  and  the  compartments  containing 
them.  "  reserve  stock  storerooms."  These  reserve  stocks  should 
be  used  as  feeders  to  the  shelves  in  the  main  storeroom,  otherwise 
a  waste  of  the  time  of  both  customer  and  storeman  will  occur  in 


The  Ship's  General  Storekeeper. 


1417 


leaving  the  maiii  storeroom  to  go  perhaps  to  a  distant  part  of  the 
ship.  Where  even  a  part  of  the  supply  of  an  item  cannot  find 
place  on  the  shelves,  a  sample  with  stock  tag  should  be  placed  in 
regular  order  in  the  main  storeroom  stock,  so  that  at  least  any 
question  as  to  stock  number,  location,  identity  or  suitability  of  the 
item  wanted  can  be  setded  before  going  elsewhere  for  it.  If,  as 
in  the  case  of  inflammables,  even  a  sample  is  not  permitted  in  the 
storeroom,  a  token  with  a  tag  bearing  its  stock  number  and  loca- 
tion should  be  in  proper  place. 

To  those  unacquainted  with  present  navy  conditions,  these  pro- 
visions may  seem  a  theoretical  and  even  absurd  refinement  in 
stockkecping.  I  can  assure  such  from  actual  experience  that, 
aside  from  the  desire  to  perfect  the  system,  an  immediate  prac- 
tical consideration  exists  where  stores  are  concentrated  so  that 
all  departments  have  to  be  served  from  a  common  source.  The 
ordinary  busy  day  on  a  large  ship  requires  every  device  to  pro- 
mote ease  and  certainty  of  issue.  Unless  all  such  are  provided, 
tlie  storemen.  being  human,  will  make  errors  and  let  things  go. 
It  is  bad  enough  to  have  to  say  of  an  item,  *'  all  out  of  it,"  as  must  be 
done  once  in  a  while,  but  many  times  worse  to  say  it  when  the 
stock  is  on  board,  but  in  a  place  unknown  to  the  storemen.  This 
will  happen  frequently,  unless  all  the  sign  posts  are  up.  I  go  so 
far  as  to  mark  on  the  edge  of  the  shelves  where  the  stock  ought 
to  be,  as  well  as  tag  each  item  of  stocky  and  I  think  it  pays.  For 
example,  with  items  12-D-1  to  12-D-7  (various  types  of  dogs  for 
water-tight  doors  and  hatches),  besides  having  a  typical  dog  of 
each  kind  tagged  with  its  proper  number,  the  shelf  bearing  them 
is  marked  with  the  legend,  "  12D1-12D7."  For  any  reason 
should  it  be  necessary  to  stow  12D8  elsewhere  in  the  main  store- 
room, the  shelf  proclaims  *'  12D8,  upper  platform,  forward  port." 
If  12-D-8  must  be  kept  in  reserve  stock  storeroom,  and  is  there- 
fore not  immediately  accessible,  a  sample  with  a  tag  exhibits  the 
item  in  its  proper  order,  and  reiterates  the  direction  of  the  shelf  as 
to  the  whereabouts  of  the  main  supply. 

Maintenance  of  stock  involves  the  axioms,  "  Don't  run  out 
of  stock,"  and  "  Don't  overstock."  The  allowance  lists  of  the 
A'arious  departments  of  items  in  Title  X,  inherited  from  the 
former  system,  are  only  approximate  guides.  These  lists  were 
originally  compiled  in  Washington.  They  fixed  unvarying  and 
rigid  limits  to  the  quantity  of  each  item  which  could  be  consumed 
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by  the  ship  during  the  period  of  allowance.  Such  allowances  could 
not  be  expected  to  fit  various  conditions  in  cruising^,  age  of  ship 
or  character  of  heads  of  departments.  The  inevitable  deviation 
from  allowances  were  taken  care  of  through  supply  under  '*  in 
excess  "  requisition?.  On  the  other  hand,  excesses  in  allowance 
were  rarely  reported.  The  tendency  therefore  was  constantly  to 
increase  the  number  of  items  in  tlie  allowance,  and  to  accumulate 
unused  stocks  f>f  unncces.<^ry  items. 

The  present  system  is  much  more  practical  and  flexible.  Tlie 
department  fixes  an  allotment  to  cover  the  quarterly  expenditures 
of  each  department  on  board  each  vessel.  Any  stores  named  in 
the  old  allowance  lists  in  any  quantity  may  be  drawn  and  used 
by  them  during  the  quarter  up  to  the  value  of  these  allotments. 
This  provides  for  the  variations  in  the  ship's  requirements,  while 
attaining  the  department's  object  of  supervising  and  limiting  bcf 
expenses.  Extra  demands  are  covered  by  a  request  for  addili 
to  the  current  allotments,  this  corresponding  to  the  "in  excess" 
requisition  of  former  times.  Incentive  to  economy  is  furnished 
by  the  publication,  from  time  to  time,  of  the  comparative  tables 
of  the  cost  under  Title  X  of  the  ships  of  the  fleet,  grouped  by 
types  to  make  the  comparison  more  conspicuous. 

From  this  it  will  be  seen  the  past  issues  of  any  item  of  sup- 
plies on  a  ship  furnish  a  better  guide  in  maintaining  stock  than 
allowance  lists,  especially  if  the  former  arc  corrected  by  informa- 
tion as  to  any  contemplated  changes  in  policy  or  material,  obtained 
from  the  ship's  departments. 

In  no  part  of  his  work  with  Title  X  is  more  delicate  judg- 
ment required  of  the  general  storekeeper  than  in  this.  Therefore, 
he  should  make  it  a  practice  not  only  to  note,  but  to  scrutinize 
cver>'  item  of  each  requisition  submitted  for  his  signature.  In 
addition,  when  getting  ready  for  cruise,  he  should  make  sure  tliat 
the  stock  is  gone  over,  item  by  item,  for  the  purpose  of  preparing 
requisitions  for  sea  stores.  In  ordinary  times,  every  precaution 
should  be  taken  to  have  the  alarm  sounded  w^hen  the  "  low  limit  " 
of  stock  on  hand  is  reached  in  any  item.  Every  stock  tag  should 
have  this  "  low  limit  "  on  it,  so  that  the  storeman,  making  the  issue 
may  see  it  and  compare  it  with  the  quantity  left  on  the  shelf. 
Every  stock  ledger  card  should  be  similarly  marked.  In  the  one 
case,  the  storeman  notes  the  need  and  starts  the  routine  replenish- 
ment by  sending  in  a  '*  Storeman's   Request   for  Stock "    (see 
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Form  I  following)  to  the  general  storekeeper's  office,  and  in  the        ^^H 
second,  tlie  oflice  itself  notes  the  need  and  initiates  the  requisition               H 
\          in  case  the  storeman  has  overlooked  it.    In  addition,  the  general              H 
storekeeper  himself  slionld  constantly  select  for  inventory,  at  ran-              ^M 
dom,  items  which  are  much  used,  to  see  whether  the  proper  action              ^M 
has  been  taken.    Often  with  all  these  precautions  he  will  find  the             H 
storeroom  caught  occasionally  with  none  of  a  needed  item  in  stock.              ^M 
Then  his  only  recourse  is  to  a  quick  transfer  from  the  supply  ship,              ^M 
or  from  other  vessels  in  the  fleet  with  stock  to  spare ;  or  finally  to             H 
an  open  purchase  before  the  need  becomes  too  acute.                                   ^M 
On  t!ie  other  hand,  to  be  efficient,  stock  must  not  be  kept  in  too             H 
great  quantities,  "  to  play  safe."    Otherwise  the  storerooms,  which             H 
can  never  be  expected  on  shipboard  to  be  entirely  adequate  in  size,              ^M 
will  be  congested  with  a  confusing  quantity  of  slowly  deteriorating        ^^^B 

Form  1                                                                                                                                            ^^^^^1 
So ^^^H 

STOREMEN'S  MEMO.  REQUEST  FOR  STOCK                                          ^^H 

Qdamtity 

Amticlk 

Stock                              ^^H 

Rv<)uired 

On  Hind 

I 

material.     The  important  bearing  of  concentration  and  accessi-       ^^H 
bility  on  this  branch  of  the  subject  may  be  easily  seen.    The  more            ^M 
stock  is  subject  to  daily  picking  over^  the  more  likely  its  depletion              S 
or  undue  accumulation  is  to  attract  attention.     But  with  all  pre-               H 
cautions,  the  only  rule  which  can  be  followed  with  any  success  in              H 
the  maintenance  of  stock  is  that  of  eternal  vigilance.                                    B 
Custody  of  stock  from  the  general  storekeeper's  standpoint,               H 
means  all  that  pertains  to  the  care  and  condition  of  stock  while      *        1 
"  in  store."    This  is  a  subject  still  in  early  development^  as  far              H 
as   ships  are  concerned.     Under  the  fjrmer  system,  the   store-              ^t 
men  only  too  often  gave  practically  no  care  whatever  to  stores.            ^H 
When  received,  they  were  frequently  bundled  into  drawers,  or       ^^^| 
cupboards,    or   remote   stow-holcs,    and    left    to    themselves    till       ^^^| 
brought  forth  for  use.  or  turned  in  when  the  ship  went  out  of           ^M 
commission.    Surveys  were  common  of  material  which  had  never             ^M 
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been  used.  Responsibility  was  difficult  to  locate,  because  usually 
the  discovery  of  the  damage  or  loss  was  much  belated.  Store* 
accumulated  in  o<ld  corners,  forgotten.  In  one  case  the  general 
storekeeper  on  taking  invenlor\'  on  a  large  vessel,  reported  find- 
ing enough  slate  color  paint  on  board  to  completely  repaint  the 
ship  outside  more  than  twenty  times. 

Numerous  like  instances  could  be  cited,  but  this  is  enough  to 
make  manifest  the  aid  given  concentration,  visibility,  and  easy 
access  to  stock  in  questions  of  custody.  In  plain  view^  in  an 
orderly  storeroom,  stock  can  scarcely  deteriorate  withotit  being 
conspicuous.  Bars  with  verdigris,  cans  which  leak,  the  ravages 
of  moths  or  rats,  all  become  plain.  Perhaps  the  device  of  light- 
ing every  dark  corner  of  shelves  has  most  effect  automatically  cm 
the  care  of  stock.  With  well  lit  shelves,  the  storeman  will  haiv 
good  looking  stock  on  them. 

Experience  has  proved,  apparently,  that  it  does  not  reqratt 
technical  experts  drawn  from  other  departments  to  take  care  of 
items  in  store,  particularly  Title  X.  It  is  well  to  call  their 
specialists  from  time  to  time  to  look  over  .stock  and  make  sug- 
gestions towards  improving  its  condition,  but  my  experience  is 
that,  in  general,  better  results  are  obtained  by  the  use  of  men  of 
lower  rate  for  actual  storeroom  work,  than  petty  ofTicer  specialists. 
The  former,  if  he  has  a  natural  liking  for  the  work,  will  put  real 
interest  and  enthusiasm  in  it,  while  the  latter  is  apt  to  be  apathetic, 
especially  under  present  con<litions,  when  he  sees  no  chance  of 
promotion,  but  rather  conceives  himself  as  in  a  backwater  of 
his  business.  I  have  seen  not  only  the  airrent  work  satisfactorily 
handled,  but  much  real  progress  in  rearrangement  made  by  a 
Title  X  storeroom  force,  composied  of  two  firemen,  second 
class,  and  one  ordinary  seaman  ;  at  the  same  time  the  Title  B 
storeroom  keepers  were  one  fireman,  second  class,  and  three  ordi- 
nary seamen.  The  fact  is,  that  except  in  very  rare  instances  there 
is  no  magic  in  taking  care  of  stores.  With  intelligence  one  can 
either  see  for  himself,  or  easily  find  out,  how  it  should  be  done. 
It  should  not  be  understood,  however,  that  such  men  can  be  kept 
permanently  interested  or  contented  in  these  rates.  There 
undoubtedly  should  be  some  means  provided  for  the  promotion  of 
men  who  show  themselves  specially  adapted  to  storeroom  work^ 
in  order  to  keep  them  in  it. 
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As  hints  in  ihc  custody  of  Title  X  stock,  the  following-  may 
l)e  given.  Bar  metals  should  be  painted  on  end  with  distinguish- 
ing colors,  as  indicated  in  Bureau  Memoranda  (p.  987),  and 
instructions  given  to  issue  from  inipainted  ends  of  bars.  Brig^ht 
steel  should  be  kept  bright  with  electric  hand  buniishcrs.  Barrels 
of  cement,  fire-clay,  and  light  dusty  articles  should  be  kept  in  can- 
vas bags  made  for  the  purpose.  These  items  should  he  obtained 
from  the  storehouse  in  tins  if  possible.  Rubber  and  rubber  com- 
pounds should  be  in  cardboard  boxes,  or  wrapped  in  paper  to 
exrhidc  lij^ht  (sec  Bureau  Memoranda,  p.  1930).  Waste  in  hales, 
should  be  isolated  in  a  small  separate  compartment,  on  account  of 
the  chances  of  spontaneous  combustion,  and,  if  received  wet, 
should  be  g^iven  a  chance  to  dry  before  stowing  away.  At  sea.  by 
routine,  battens  for  shelves  should  be  put  in  place  in  preparation 
for  possible  bad  weather.  In  port,  the  battens  should  be  removed 
the  better  to  expose  stock,  A  sufficient  supply  of  paper  bags, 
bottles,  cardboard  boxes,  etc.,  most  of  whicli  can  be  obtained  from 
the  canteen,  should  be  kept  in  the  storeroom  for  use  in  making 
issires.  At  all  times  items  should  l>e  arranged  on  shelves  as  sym- 
metrically as  possible  to  permit  storemen  to  gauge  the  quantity 
left  on  hard,  at  a  glance,  on  making  an  issue. 

Accurate  accounting  for  issues  and  receipts.  Primarily  the 
accuracy  of  stock  ledgers  depends  upon  the  sloreman.  Every  aid 
should  be  given  to  make  the  storeman's  work  in  this  respect  cer- 
tain and  easy.  If  he  does  not  check  receipts,  or  report  issues 
correctly,  the  ledgers  will  soon  cease  to  reflect  actual  conditions. 

In  issues  of  supplies,  the  most  usual  causes  of  errors  in  mak- 
ing and  getting  them  properly  posted,  arise  in  identifying  what 
the  chit  calls  for  with  what  is  actually  issued  on  it. 

Errors  in  nomenclature  are  commonest.  If  stock  is  dealt  with 
by  name  only,  confusion  arises.  Different  persons  will  call  the 
same  article  by  different  names.  The  difficulty  first  suggested 
the  system  of  stock  numbers  already  decided.  A  sample  of  every 
item  in  stock  should  be  marked  with  its  number.  This  is  com- 
monly a  lYz  inch  circular,  nictal-rimmed  tag  tied  to  one  of  the 
units  on  the  shelves.  In  some  cases,  such  as  on  plate  metal,  tin, 
or  glass,  pasters  must  be  used.  The  storeman  works  by  tliis  num- 
ber. All  chits  calling  for  items  (Form  2  or  2a),  and  originating 
in  the  ship's  department,  are  provided  with  a  column  for  the 
storeman  to  enter  stock  numbers  from  these  tags  or  pasters,  as 
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the  issues  are  made.  As  the  ledger  sheet  bears  the  same  number, 
any  chance  of  error  in  posting  through  confusion  in  names  is  thus 
avoided.  These  stock  number  tags  can  be  made  to  serve  other 
purposes  as  apparent  below. 

Errors  in  confusion  of  units  of  issue  are  avoided  by  marking 
<Mi  the  stock  tag  the  proper  unit  as  it  appears  on  the  ledger,  "  No./' 
for  number;  "  ft.,"  for  foot ;  "  lb.,"  for  pound ;  "  doz.,"  for  dozen, 


Forma 

U.  S.  S.  COLORADO 

Supply  and  Account!  Department  . . . , 

Imuc  to 


■91  ■ 


Item 

No. 

Quan- 
tity 

Unit 

Article 

Do  not  fill  in  firat  column 

Do  not  eraae  or  interline 

Put  only  one  article  on  each  line 

Write  plainly  and  give  full  description 


Purpose. 


Person  authorized  to  aign  chit 


Form 


Stock  .  n..,« 
No.    jQ-- 


Unit 


Article 


Unit 
price 

5 


Extension 
6 


U.  S.  S.  COLORADO,  Equip.  Steam  Eng. 
Issue  above  to for..., 


.191 ■■ 


Do  not  fill  in  Columns  i,  5  and  6 
Put  only  one  item  on  each  chit 
Write  plainly  and  give  full  description 


(Purpose) 
(Person  authorized  to  sign  chit) 


as  the  case  may  be.  The  storeman  changes  tlie  chit  if  necessary 
to  accord  with  the  unit  on  the  books.  For  instance,  a  chit  calls  for 
2  ft.  J4  inch  brass  rod.  It  reaches  the  stock  ledger  yeoman  with 
the  entry  by  the  storeman,  "44B2,  Ij4  /^-r"  The  stock  tags 
should  also  have  entered  on  them  the  low  limit  of  the  item,  so  that 
in  looking  at  the  tag  the  storeman  takes  in  witli  his  eye  not  only 
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the  slock  numbei-  he  desires,  but,  if  the  stock  is  properly  arranged, 
the  quantity  on  tlie  shelf,  and  the  fact  as  to  whether  it  is  getting 
low.  To  avoid  confuting  the  eye.  entries  on  slock  tags  should  be 
as  few  and  plain  as  possible,  and  all  on  one  face  of  the  tag.  The 
only  other  data  I  personally  permit  is  in  the  case  of  reserve  stock. 
The  few  tags  concerned  bear  in  red  ink  **  RS/*  to  indicate  they 
are  of  this  character ;  and  in  the  same  color,  tlie  number  of  the 
compartment  in  which  the  stock  is  located. 

Errors  in  quantity  Issued  arc  also  to  be  guarded  against.  If 
less  or  more  than  the  chit  calls  for,  storenien  should  be  strictly 
enjoined  to  change  the  chit  to  accord  with  the  actual  quantity 
delivered.  Men  from  other  departments  calling  for  stores  should 
not  be  depended  on  to  see  that  chits  are  so  changed.  Scales  and 
measures  sboulil  be  kept  in  all  places  in  storerooms  necessary,  to 
[  make  it  as  easy  as  possible  for  the  storemen  to  get  the  actual  data, 
otherwise  tliey  will  guess.  Even  with  all  these  measures  the  run- 
ning inventory,  described  later,  will  develop  differences  in  ledger 
and  stock. 

To  illustrate  the  errors  which  tlie  employment  of  stock  numbers 
and  the  precautions  outlined,  are  constantly  eliminating,  the  fol- 
lowing are  selected  practically  at  random  from  one  day's  chits. 
I      First  the  description  of  the  item  as  written  by  the  ship's  depart- 
1     ment  is  quoted ;  then,  in  italics,  storeman's  entry  : 


I  Bucket  fire  clay ^sCr,  25  lbs" 

1  Bottle   mucilage SS-M-s"     (This  No.  is  the  small  size  bottle.) 

2  Screw  eves,  iron 4^SE2."     (This   No.  shows  that  brass,  not 

iron,  screw  eyes  were  issued. 
"1  Gross  wood  screws. .  ,42SlVFl6,"     Issued  75  No.    (screws   wood, 

flat-head). 


Issues  without  receipts.  The  primarv  principle  to  he  instilled  in 
the  storeroom  force  is  that  no  stock  whatever  is  to  he  issued 
except  in  exchange  for  a  chit,  signed  by  an  authorized  person. 
The  commanding  officer  should  determine  who  arc  to  validate 
chits  in  each  department.  A  list  of  these  persons  should  be  posted 
in  the  storeroom,  and  any  chits  turned  in  by  a  storeman  not  prop- 
erly signed,  returned  to  the  latter  for  explanation. 

Nearly  every  rule  has  its  exceptions,  however.  After  incul- 
cating the  importance  of  securing  chits  to  cover  all  issues,  it  is 
necessary  to  instruct  storemen  that  in  times  of  great  emergency 
stock  may  have  to  go  out  without  waiting  for  a  chit.    In  this  case 
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they  are  ininicdiately  to  report  the  facts  to  the  office,  and  en 
to  get  the  necessary  paper  as  soon  as  the  emergency  is  past.    W 
this  class  of  issues  may  be  made,  must  be  left  to  the  storcman' 
judgment. 

There  is  another  class  of  exceptions  to  this  rule.      Insignifi- 
cant items  as  to  value  are  occasionaHy  wanted  from  the  storeroom, 
such  as,  a  two-inch  square  of  tin,  a  single  nut,  a  few  tacks 
needs  are  not  worthy  of  the  machinery  involved  in  ordinary  issu 
They  are  too  small  to  require  the  formality  of  a  chit,  and  in 
ion  in  the  weekly  stub.     If  not  frankly  recognized,  there  is  i 
chance  that  these  issues  would  be  made  by  the  storeman  as  m 
irregular  favor.    So  he  is  provided  with  a  common  sense  war 
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Form  3 

FORM  FOR  "ISSUES  WITHOUT  CHITS"  BOOK,  TITLE  "X' 


Date 


Quan- 
tity 


Unit 


Abticle 


Slack 
No. 


Depart 
mcnt 


Sig.  ol 
Drawer 


Val< 


InstructioHt  to  Storemen. 
Enter  without  fail»ny  iftsues  of  very  small  value  made  without  chit  ta 
cover.    No  issue  to  be  worth  more  than  ten  cents.     Fill  out  each  entry 
complete. 

GeKCRAL  STORCKCXrUI 


handling  such  instances,  through  an  **  Issue  Without  Ciits  "  book, 
in  which  entry  is  made  of  insignificant  items  not  covered  by  chit, 
to  whom  issued,  and  for  account  of  wliat  department.  These 
entries  should  be  initialed  by  the  person  receiving  the  stores,  so 
that  when  the  value  of  such  issues  becomes  material,  if  it  ever: 
docs,  it  may  be  covered  by  a  special  receipt  from  the  dcpartinctf 
concerned.  Form  3  suggests  ruling  for  an  "  Issue  Without 
Chits  "  book,  and  instructions  for  its  use.  In  practice  I  have 
found  this  device  little  used,  but  a  great  convenience  when  it  is 
employed,  and  it  keeps  storemen  on  regular  ground. 

Issues  of  exact  quantity  desired  are  to  be  encouraged.  Store- 
men,  to  save  trouble,  to  keep  the  slock  looking  belter,  or  for  other 
plausible  reasons,  are  apt  to  issue  out  full  packages  only,  sxich  as 
a  carton  of  screws,  a  full  sheet  of  metal  or  glass,  or  a  tin  of 
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kerosene,  when  only  a  dozen,  a  square  foot,  or  a  gallon  respect- 
ively, is  wanted.  In  single  instances,  it  may  seem  trivial  to  break 
a  small  package  for  an  issue.  There  is  a  good  reason,  however, 
for  insisting  on  exact  adherence  to  the  rule.  Parts  of  items  so 
<lrawn  and  not  issued  must  either  be  stowed  somewhere  where 
they  don*t  belong,  or  thrown  away.  Commonly  they  will  be  kept 
in  out-of-the-way  corners,  "  Magpie  hoards/*  unaccounted  for 
because  already  expended,  until  they  get  scattered,  or  disappear, 
or  are  finally  swept  up  by  some  new  broom  and  returned  to  the 
storeroom  the  worse  for  their  experience.  The  only  proper 
method  is  to  leave  the  broken  packages  in  the  storeroom  where 
they  will  still  remain  on  charge  and  available  for  issue,  and  dis- 
courage the  accretion  of  private  stocks  of  supplies  about  the  ship. 
Therefore,  it  is  well  to  emphasize  to  heads  of  departments  the 
desirability  of  drawing  only  what  is  needed  for  immediate  use, 
and  insist  on  the  storeman  strictly  keeping  to  the  rule  of  issuing 
exactly  what  is  called  for  by  the  chit.  An  exception,  more  in 
seeming  than  reality,  to  this  rule  may  be  made  in  the  case  of 
cleaning  gear,  issued  weekly  to  the  different  parts  of  the  ship. 
This  finds  definite  stowage  in  regular  assigned  places  and  is  inevit- 
ably used  up.  But  even  such  issues  should  be  limited  as  far  as  pos- 
sible, otherwise,  when  the  end  of  the  quarter  comes,  the  departments 
will  find  they  have  stock  to  turn  in  for  credit,  under  the  order 
requiring  this  to  be  done  with  all  items  not  to  be  immediately  used. 
Consideration  of  issues,  as  far  as  the  storeroom  is  concerned, 
may  be  concluded  by  referring  to  Form  5  containing  a  typical  set 
of  orders  to  govern  Title  X  storemen  in  making  issues.  It  is 
essential  these  rules  be  strictly  followed,  or  as  stated  by  them, 
'  both  stock  and  books  will  soon  get  in  a  bad  way." 


^^  Dotn  s 
^■Form  5. 


U.  S.  S.  COLORADO. 
Rules  for  Title  X  Storemen's  Issues. 


1.  Absolutely  nothing  will  be  issued  from  this  storeroom  without  a  chit, 
signed  by  proper  authority,  except  as  indicated  in  following  paragraph, 
and  in  cases  of  actual  emergency.  In  emergency,  storeman  will  report  the 
issue  without  chit  immediately  to  the  office,  follow  the  matter  up»  and  get 
chit  to  cover  at  the  earliest  possible  moment.  Report  to  the  office  when  it 
has  been  obtained.  Nothing  will  be  issued  on  chits  not  having  the  name 
of  the  person  receiving  the  stores. 
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3.  Make  no  "issues  \vitliout  chits"  except  of  insigMtHcant  items,  nor 
any  case  of  value  exceeding  ten  cents.  When  made,  post  them  promi 
in  full  in  the  Issue  Without  Chits  hook. 

3.  Before  filling  chhs,  storemcn  \\-iII  sec  that  they  are  properly  dated 
signed.    As  the  article  called  for  is  taken  from  its  place,  look  at  the  3tt 
lag.  noting  the  correct  slock  iiuniber,  the  unit  of  issue    (whether  by 
gal.,  yd.,  ft.,  doz.,  etc.),  and  the  low  limii.    l>o  not  guess  at  stock  nunil 
or  put  them  on  from  mcmor>';  but  alzi'oys  look  at  the  tag.     If  the  t*g 
lost,  get  another  from  one  from  the  stock  ledger  yeoman  and  tag  the  5t( 
at  once.     Put  the  stock  numbers  and  your  initials  on  every  chit,  as 
as  make  any  changes  re^iuired  on  it,  to  have  it  represent  exactly  wliat 
issued.     This  must  all  be  done  before  anything  ts  issued  to   another  . 
toHifr. 

4.  When  the  weight  or  measurement  of  any  article  delivered  is  differef 
from  the  quantity  called  for  by  the  chit,  the  person  receiving   it  niuiH 
informed  without  fail  of  the  change  made. 

5.  Whenever  possible,  enough  stock  is  to  be  kept  on  the  main  slorrroofti 
shelves  to  make  all  ordinar>-  issues  without  leaving  the  storcrooa  ha 
cases  where  a  reserve  supply  is  kept  in  reserve  stock  sturert>om5,  use  liack 
times  to  fill  up  main  storeroom  shelves  from  the  reserve.  Where  fi*eR. 
are  only  samples  of  items  in  main  storerooms,  use  sample  to  get  stock' 
number,  and  when  necessary  to  uiakc  sure  if  it  is  the  item  wanted.  L*! 
less  trips  may  thus  lie  avoided. 

6.  Where  a   low   limit  is  reached,  make  out  immediately   a    Storetnan' 
Request  for  stock,  and  give  it  at  once  tu  the  stuck  ledger  yeoman,    Mai 
tlie  request,  if  it  needs  special  attention,  or  always  if  the  stock  has  run  Oi 
altogether,  with  the  word  "Important.*'    Never  get  beloxv  the  low  limit 
it  can  be  helped. 

7.  Make  no  issues  to  another  ship  without  authority  from  the  office  In 
such  cases  get  a  receipt  bearing  name,  rate,  and  ship,  from  the  person 
receiving  the  article. 

8.  Remember,  no  case  except  actual  emergency  justifies  lack  of  care  in 
carr>'ing  out  this   routine   exactly.     The  accuracy  and  condition   of  til 
X  depends,  first  of  all  on  you.  and  if  it   is  not  followed  strictly, 
stock  and  books  will  soon  get  in  a  had  way. 

Paymaster,  U.  S.  Navy, 

General  Storekeeper. 


Receipts  in   Title  X   originate  in   two  ways.     Ordinarily^ 
when  the  low  limit  is  reached,  the  storeman  reports  on  a  Store- 
man's  Request  for  Stock  (Form   i).     This  fomi  h  printed  in 
duplicate  on  a  perforated  slip  so  that  a  carbon  can  be  retained  by^ 
the  sloreiTian  to  prove  he  took  the  proper  action  in  case  of  subsc-^^ 
quent  inquiry.  The  requests  are  nmnbcred  consecutively.  The  num 
bers  should  be  carefully  noted  in  the  office  to  prevent  any  straying, 
before  being  given  attention.    If  the  storeman  has  any  remarks 
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to  make  conccrningf  an  item  appcarinj^^  theremi,  he  shotikl  enter 
them  oil  the  face  of  the  request,  such  as  *'  big  issues  coming," 
'*  stronger  cartons  needed,"  "  should  be  asked  for  in  gallon  bottles," 
**  Jones  says  no  more  wanted."  He  also  enters  his  estimate  of  the 
quantity  which  should  be  required  for.  though  this  is  finally 
decided  in  the  office,  after  consulting  the  stock  ledger,  and  perhai)s 
making  furtlier  inquiry  in  the  departments. 

Stock  may  also  be  replenished  through  direct  action  by  the 
ijfiice.  The  scrutiny  of  the  ledger  in  posting  expenditures,  an  inde- 
pendent investigation,  llie  request  of  one  of  the  ship's  departments, 
or  orders,  may  originate  a  requisition  in  this  way. 

It  is  usual,  and  the  only  safe  course,  in  preparing  for  a  cruise,  to 
go  over  the  Title  X  stock  item  by  item  to  make  sure  that  nothing 
IS  overlooked.  It  is  well  for  the  general  storekeeper  to  have  repre- 
sentatives of  the  department  most  inlcrcsted  do  this  with  him,  as  the 
process  elicits  much  valuable  information  as  to  the  work  planned 
by  them  for  the  future  and  its  special  requirements  in  the  way 
of  stock,  which  miglit  otherwise  be  left  to  the  storekeeper's 
imagination. 

The  head  storcman  should  be  furnished  with  a  copy  of  all 
requisitions,  with  stock  numbers  entered  tliereoti.  New  items  are 
assigned  stock  ninnbers  as  soon  as  required  for.  This  copy  is  used 
by  him  to  check  delivery  slips,  and  the  actual  stores  covered  by 
tlieni  as  they  arrive  and  are  Inid  out  on  the  receiving  floor.  Items 
should  not  be  taken  from  this  floor  until  they  have  been  satisfac- 
torily identified,  checked  and  inspected.  Then  only  may  they  he 
incited  into  the  stock.  A  practical  advantage  in  enforcing  iJiis 
rule  occurs  from  the  fact  that  thus  laid  out,  this  new  stock  is 
usually  unsightly  and  in  the  way,  and  so  tends  to  hasten  action  on 
the  part  of  the  storcman  in  getting  it  inspected  and  checked.  The 
storeman  should  be  particularly  careful  when  supplies  of  tech- 
nical nature  are  received  to  have  them  passed  on  by  someone 
detailed  by  the  head  of  department  concerned,  who  will  "  O.K." 
and  initial  (he  shipping  memorandum  or  deHvcr>-  slip,  for  record 
in  case  of  any  subsequent  criticism. 

(jn  arrival  at  a  yard,  arrangement  should  be  made  for  general 
orders  to  yard  storcman,  and  men  in  charge  of  shops  in  the  manu- 
facturing departments  to  issue  no  material  for  the  vessel,  except 
to  a  duly  authori?:ed  representative  of  the  ship's  general  store- 
keeper.   This  will  prevent  its  coming  on  board  without  the  latter's 
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knowledge.  This  is  especially  important  with  items  nianufacti 
in  the  yard  which  are  apt  to  be  turned  over  to  the  ship*^ 
mechanics,  brought  on  board  and  put  to  use,  forgetting  the  ii< 
sar>'  routine  incident  to  the  receipt  of  material.  In  getting  stoi 
from  the  yard,  the  ship's  general  storekeeper  should  see  that 
resentatives  from  the  departments  interested  accompany  the  work- 
ing party,  so  that  the  stores  may  be  inspected  before  being  drawn 
from  the  storehouse. 

Inventory  of  supplies  should  be  always  in  progress.  In  spic^f 
of  every  care  the  books  will  be  found  to  neetl  constant,  if  slight 
adjustment.  After  the  trial  several  times  of  a  comprehensive  and 
exact  inventory  of  Title  X,  the  following  is  recommended  as 
most  likely  to  be  accurate,  and  to  wear  least  on  tlie  storenxoi 
force.     Provide  the  storemen  with  forms  for  a  daily  inventorrftr 


Form  4 

STOREMAN'S  DAILY  INVENTORY  OF  SUPPLIES.  TITLE  X 

V.  S.  S.  COLOIADO 

Intirnction^-One  to  be  filled  out  by  each  Title  X  ttoreman  and  turned  ta 
to  stuck  ledger  yeoman 

Nunc  of  Storeman Date 


Stock 
No. 

AtTietE 

Unit 

Quantity 
on  bana 

Gain 

LOM 

ai 
in-H 


each  of  them  of,  say,  ten  items,  to  lie  chosen  by  themselves  in  the 
course  of  the  day's  work.  This  form  may  conveniently  be  as 
shown  by  Form  4,  which  has  been  successfully  used.  Tl 
storeman  is  thus  relieved  from  facing  the  big  job  of  an 
vcntor}'  with  the  monotonous  counting  it  involves  (which 
one  can  continue  long  with  accuracy),  and  in  lieu  is  given  a  light 
daily  task  which  he  can  absorb  in  his  regular  duties  in  the  issue 
and  care  of  stock.  These  forms  when  filled  out,  except  as  to  the 
last  two  columns,  are  turned  in  to  the  stock  ledger  yeoman.  Hefl 
compares  the  quantity  on  hand  with  that  on  the  ledger,  enters  in 
the  ledger  the  date  of  the  inventory,  and  makes  any  necessary 
adjustment  to  accord  therewith,  as  well  as  adding  the  gain  or  U 
involved  on  the  inventory  sheet.    The  sheets  are  then  filed  for 


The  Ship's  General  Storekeeper. 


1429 


in  making  up  the  vouchers  to  cover  the  gain  or  losses  for  the 
quarter.  If  the  stock  ledger  yeoman  suspects  from  his  comparison 
with  the  ledger  that  a  mistake  may  have  been  made  in  the  count, 
he  crosses  the  item  from  the  inventory  sheet  and  directs  a  recount. 
From  time  to  time  he  goes  through  the  ledgers  and  notes  items 
which  have  not  been  inventoried  for  too  long  a  period,  for  an 
early  count  by  the  storemcn. 

The  comparison  of  storemen's  requests  for  stock  with  the 
ledger  should  often  lead  to  an  inventory,  to  take  advantage  of  the 
favorable  conditions  for  an  accurate  count  provided  for  by  a 
depleted  stock.  The  frequent  inquiries  received  as  to  stock  on 
hand  should  be  followed  up  for  the  same  purpose.  In  fact,  no 
chance  should  be  lost  to  compare  stock  and  books,  and  to  keep 
the  storcmen  constantly  aware  that  this  is  done,  and  with  their 
pride  aroused  if  possible  to  see  that  discrepancies  are  as  small 
as  practicable. 


Equipage  Title  B. 
STOREROOMS. 

General  characteristics.  Most  of  what  has  been  stated  con- 
cerning the  arrangement  of  Title  X  storerooms  applies  to  those 
for  Title  B.  The  application  of  the  storekeepmg  axioms  to 
equipage  produces  much  the  same  results.  To  concentrate  it  as 
far  as  possible,  to  get  stocks  "  in  store  '*  where  they  can  be 
constantly  within  vision  and  subject  to  supervision,  to  make 
them  easily  accessible  for  issue  properly,  requires  an  inter- 
connecting set  of  storerooms  with  a  gang  of  interested,  stand- 
ardized storemen,  standing  in  regular  watch.  As  with  Title 
X,  these  storerooms,  if  possible,  should  have  a  common 
entrance  to  combined  issue  and  receiving  room,  where  those  who 
call  may  wait  while  being  served,  and  where  items  received  on 
board,  or  turned  in  for  store  or  survey,  may  be  laid  out  until 
proper  action  be  taken. 

The  care  of  surveyed  material  cohstitutes  an  important  element 
in  equipage  storckeeping,  which  can  be  almost  disregarded  in 
Title  X.  Supplies  in  store  should  require  sun'cy  only  infre- 
quently, while  damaged  or  worn  equipage  is  constantly  being 
turned  in.  To  provide  for  this,  the  series  of  storerooms  for  equip- 
age must  have  a  compartment  set  aside  for  surveyed  items. 
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The  TrrLE  **  R  "  STi>kEW>OMS. 

The  upper  picture  sliows  a  part  of  the  reccivuig  room  with  Slorcman's 
desk,  and  shelves  of  Class  I ;  the  lower  picture,  a  comer  of  an  adjacent 
compartment,  showing  parts  of  Classes  12,  13.  31,  36  and  37-  TItis  Utti 
storeroom  contains  all  equipage  "in  store"  Classes  5  to  37.  arranged  tyj 
classes  and  alphabetically  in  each  class,  except  10  and  11  (stored  with  6oj 
and  61),  16  and  17  telcclrical,  have  special  compartment  immediately 
below),  19,  30  and  22  fin  holdl,  and  35   (in  Iihrar>-  ca*ics). 
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A  storeroom  12'  x  8'  x  6'.  fitted  with  proper  shelving,  is  none  too 
larg'e  for  this  purpose.  Material  waiting"  survey  has  to  be  kept 
so  that  it  may  be  readily  examined,  and  separate  from  that  already 
surveyed  and  waiting  the  disposition  recommended.  It  is  sur- 
prising how  surveyc<i  material  collects  in  tlie  ordinary  routine  of 
a  ship,  and  it  is  almost  invariably  of  a  kind  which  is  difficult  to 
stow  closely  or  to  keep  from  being  furtlier  damaged  without  ade- 
quate space  for  it. 

Special  fittings  for  equipage  need  be  discussed  only  with 
reference  to  equipage  "  in  store."  cither  as  spares  to  be  issued  to 
replace  working  parts  as  they  break  down,  or  as  items  subject 
lo  withdrawal  and  return  after  temporary  use.  Equipage  in 
continuing  or  "  permanent  use  "  concerns  the  office  rather  than 
the  storeroom  part  of  the  genera!  storekeeper's  work,  as  he  merely 
keeps  its  accounts  and  has  nothing  to  do  with  it-^  custody,  tliat 
being  wholly  the  care  of  the  ship's  departments. 

FiTTi.vcs  FOR  MAIN  STOREROOMS  have  to  bc  provided  for  items 
of  the  most  varied  character.  General  suggestions  only  as  to 
what  these  fittings  should  be  can  be  given  here,  as  the  character 
and  arrangement  of  the  storerooms  have  much  bearing  in  deter- 
mining them.  The  requirements  for  receiving  rooms  as  to  shelv- 
ing, desk  and  storemcn's  lockers  given  for  Title  X  apply.  A 
rack  should  be  installed  here  to  receive  library  books  as  they  are 
turned  in.  About  850  linear  feet  of  shelving  is  estimated  as  neces- 
sary for  the  equipage  in  store  of  a  first-rate  ship,  but  it  cannot  be 
so  regular  in  dimensions  as  that  provided  for  Title  X.  A  cer- 
tain length,  say  a  hundred  feet,  will  have  to  be  extra  heavy  to 
accommodate  spare  engine  and  auxiliary  parts.  In  the  ideal  store- 
room enough  open  space  would  be  left  to  care  in  their  proper 
classes  for  bulky  items  like  armatures  the  illuminating  set, 
dynajno  covers,  hospital  cots,  mattresses,  etc.  A  li.i;ht  rack  to 
carry  the  bags  in  wliicli  they  are  put,  is  needed  for  flags.  One  12 
feet  long  with  notched  parallels,  24  inches  apart  is  good  for  small 
spare  armatures.  A  part  of  the  storeroom  system  should  be  fitted 
for  hand  tools,  which  are  used  temporarily  and  returned  to  store. 
.■\s  there  is  more  traffic  to  this  part  of  the  storeroom  than  any 
other,  it  should  be  convenient  to  the  issue  room.  Shelves  should 
be  as  thoroughly  lighted  with  small  lamps  as  with  Title  X. 

FirriNG.s  roK  outlvikg  EQuipAor:.  The  libraries  are  usually 
provided  for  outside  the  storeroom.    The  shij/s  library  (books  of 
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reference  and  serious  works,  to  the  number  of  about  900  volumes] 
is  coininoniy  kept  in  the  officers'  quarters  and  mostly  used 
ihem.    This,  together  with  the  crew's  library  (also  about  900  v 
unies,  mostly  fiction),  sliouki  be  kept  in  glass  fronted  cases,  the 
lx)ttom  shelf  raised  somewhat  from  the  deck.    They  should  be 
open  as  possible  for  inspection  of  the  titles  of  the  boc^s,  w 
l)eing  under  lock  and  key.    Many  sliip's  bookcases  now  have  soli 
doors. 

Coaling  gear  is  preferably  stowed  on  the  upper  deck  where 
is  most  convenient  for  use  and  makes  the  minimum  amount 
dirt.  A  locker  14'  x  12'  x  6'  has  been  found  to  be  sufficiently  lan^( 
for  this.  Water  breakers,  like  abandon  ship  rations,  must  be  kept 
in  a  promptly  accessible  place.  A  locker  6'  x  8'  x  6'  on  the  upper 
deck  will  do  for  this  purpose.  Mine  gear  being  specia/  and 
seldom  used,  niay  he  given  a  separate  storeroom  without  saaifice. 
So  also  may  have  to  be  other  bulky  and  seldom  used  items,  stA 
as  the  large  armatures,  illuminating  set.  quarter-deck  awaings 
tents,  etc..  named  above. 


Equipage  Title  B. 

STOCK. 

An  understanding  of  the  variation  in  stock  keeping  methods  for 
equipage  from  those  described  for  supplies,  will  be  helped  by 
detailing  here  the  specific  differences  between  items  in  Titles  15 
and  X.     Equipage  is  subject  to  survey  after  use;  supplies  are 
not.    Hence  it  is  necessary  to  follow  the  course  of  equipage  after 
issue,  and  generally  to  receive  it  in  the  store  again  when  worn 
out,  to  arrange  for  its  final  expenditure.     Equipage  is  carried  in| 
a  tixed  allowance  for  each  ship's  department  under  each  itenu 
Supplies  allowed  are  carried  for  issue  in  any  quantities  as  needed! 
with  a  quarterly  money  allowance  only  for  each  department  to; 
govern    its   total   expenditures   during   the   quarter.      Equipage| 
afloat  has  been  paid  for  by  the  appropriations  supporting  thej 
various  ship's  departments,  and  is  therefore  carried  under  the  cog- 
nizance and  supervision  of  tlie  respective  heads  of  departments. 
Supplies  are  not   paid    for  by   the  bureau  appropriation   unt3j 
actually  drawn,  and  are  therefore  more  strictly  under  the  undi- 
vided cognizance  of  the  general  storekeeper.     Equipage  may  be 
either  "  in  use/*  or  "  in  store."     Supplies  are  "  in  store  **  only. 
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/hen  put  to  use,  supplies  usually  lose  tlieir  identity  as  individual 
items.  Much  eqiiipajj^e  "  in  store/'  tools,  flags,  etc.,  is  issued 
again  and  again  for  temporary  use  and  return.  Withdrawal  for 
temf>orary  use  practically  never  happens  with  supplies.  Supplies 
being"  in  a  single  account,  all  items  of  the  same  kind  can  be  grouped 
together  without  distinction.  With  equipage,  where  frequently 
similar  items  are  carried  several  accounts  (hammers,  ball  peen, 
for  instance,  in  C.  &  R.,  SE..  Ord.  and  Equip.  Departments'),  care 
has  to  be  taken  to  distinguish  between  the  property  of  tlie  ditferent 
dcpartnicnts. 

Concentration  of  equipage  "  in  store  "  is  most  desirable.  All 
such  items  possible  sliould  be  collected  and  systematically  ar- 
ranged in  the  storerooms  allotted  for  equipage.  This  arrange- 
ment should  consist  primarily  of  segregation  by  classes.  For- 
tunately, the  classification  adopted  generally  permits  whole  classes 
to  fall  under  the  cognizance  of  one  department.  But  where  this 
is  not  s«i,  as  notably  in  Class  41  (hand  tools),  experience  now 
indicates  that  items  of  the  same  kind  should  still  be  put  together 
though  the  i>ro|>erty  of  the  different  departments,  being  distin- 
guished in  some  other  way  than  by  physical  separation.  Different 
colors  can  be  used  for  tlie  different  departments,  marking  the 
individual  items  with  paint  where  possible,  or  the  shelves  on  which 
they  lie  with  the  proper  distinctive  color. 

As  with  "  X,"  there  will  be  sonie  force<l  exceptions  to  a  strict 
arrangement  by  classes,  due  to  special  characteristics  of  items,  or 
the  limitations  of  the  storeroom ;  but  in  general  it  will  be  foimd 
that  such  arrangement  is  feasable,  and  that  where  applied,  all 
transactions  with  regard  to  the  stores  concerned  are  simplified. 

Stock  numbers  for  equipage  will  also  be  found  to  increase 
the  certainty  of  all  operations  relating  to  it.  A  practical  system 
is  one  in  whicli  the  items  having  been  arranged  on  the  ledgers  by 
classes  (and  if  necessary,  as  with  ordnance,  with  classes,  sub- 
divided), and  alphabetically  within  each  class  (or  subdivision), 
each  department  is  given  its  distinctive  series  of  numbers  by  indi- 
cating first  the  initials  of  the  department;  second,  the  number  of 
the  class ;  third,  the  initia!  of  the  item,  and  last,  the  serial  number 
of  the  item  under  that  class  and  initial,  The  final  number  need 
not  indicate  the  exact  position  of  the  item  in  the  ledger,  inasmuch 
as  the  character  of  references  made  to  the  books  makes  it  desir- 
able to  have  the  alphabetical  arrangement  govern.    This  situation 
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differs  from  that  under  Title  "  X."     Nine-tenths  of  the  use 
stock  ledgers   for  supplies   is   in  posting  expenditures   alr< 
identified  by  stock  numbers.     In  this  case  time  and   labor  ai 
saved  in  finding-  ledger  pages,  by  keeping  the  number  sequence 
unbroken.     With   equipage,  present   experience   teaches    thai   in 
most  of  the  inquiries  or  transactions  affecting  the  ledger,  the  name 
of  the  item  features  more  prominently  than  its  stock  numi 
Hence  witli  B  the  alphabetical  order  should  control.      In  cill 
case,  one  or  the  other  sequence  should  be  absolutely  adhered, 
or  confusion  will  result. 

The  most  desirable  condition  is  to  have  both  systems, 
and  numbers,  constantly  run  together.  This  is  possible  vni 
equipage,  as  comparatively  few  new  items  are  received  affer 
ship's  outfit  has  once  been  supplied.  When  new  articles  ccnir. 
therefore,  it  is  well  to  make  the  few  clianges  in  stock  atmlKrs 
usually  required,  to  conform  with  the  strict  alphabetical  arTaQg^ 
ment,  and  keep  stock  and  ledgers  completely  and  consecuthreh 
indexed  either  way.  With  X  the  strict  consecutive  series  oi 
stock  numbers  has  to  be  broken  temporarily  now  and  then 
"  dash  numbers     "  as  later  described. 

Illustrations  of  the  stock  number  system  for  equipage  follow^ 
Ordnance  j^^alvanized  iron  buckets  being  the  first  item   imder 
in  Class  12,  in  ordnance,  has  the  number  O12B1.   The  same  kini 
of  bucket  in  steam  engineering,  being  preceded  in   the   B's 
Class  12  by  Boards,  bulletin  (key,  muster,  station),  and  bucket 
(ash   and   coal),   are   SE12B7.      ESA28D2    represents    doili* 
wardroom,  Class  28,  department,  Equipment  S.  &  A.     Similar] 
O41S10  indicates  ordnance  screw-drivers.  Class  4r. 

These  stock  numbers  are  indicated  while  '*  in  store,"  by  cirxruh 
metal  rimmed  tags  attache<I  to  the  items  concerned.     Usuallv  xhi 
particular  sample  bearing  the  tags  can  be  left  in  stock,     W'hei 
however,  it  is  necessary  to  issue  for  tetnporary  use,  the  tag  u 
removed,  and  hung  on  the  shelf  until  the  item  is  returned.    If  tl 
item  is  withdrawn  for  permanent  use,  the  tag  should  be  saved  b] 
the  storeman  until  further  supplies  arc  received.    The  possibilil 
of  the  temporary  separation  of  tlie  tag  from  the  item  makes  it 


desirable  to  add  to  the  information  carried  by  the  tag  the  name  oi 
the  item,  as  well  as  the  stock  number  and  the  low  limit,  as  w^ilh 
Title  X.     The  entry  of  the  unit  of  issue,  so  essential  on  the 
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Title  X  stock  tags,  is  not  usually  necessary  wilh  those  for 
Title  B. 

In  the  cases  of  Ordnance  and  Equipment-Steam  Engineering,  it 

has  been  found  convenient  to  subdivide  the  largest  classes  before 
starting  the  alphabetical  arrangement.  All  parts  of  all  guns,  for 
instance,  are  under  Class  i.  These  are  so  numerous,  and  the 
tmofBcial  nomenclature  for  them  so  varyinjj.  thai  results  are  much 
more  certain  if  the  items  are  subdivided  by  calibers  and  under  the 
main  elements  of  the  gun  to  which  ihcy  pertain.  The  index  to 
the  ordnance  Icdfrcr  of  an  armored  cruiser.  Form  6,  shows  the 
divisions  into  which  her  Class  i  naturally  falls. 

Form  6. 

SYNOPSIS  OF  AIUIANGEMENT  OF  ORDNANCE  LEDGER. 
U.  S.  S.  COLORADO. 

Stock  ledger  sliects  arc  arranged  by  classes  consccutivelj-  and  in  alpha- 
betical order  in  each  class  or  division  under  each  class. 

Stock  Numbers.  Class  r.     Items  are  grouped  as  follows: 

From  To                                               8-Inch. 

O I  A8l  Guns,  complete. 

O1B8]  O1B819  Carriage,  complete  and  spares. 

O1C81  O1C84  Slide,  complete  and  spares. 

Oi D81  Stand,  complete. 

O1E81  O1E814  Breech  Mechanism,  complete  and  spares. 

(Ji!''8!  O1K810  Sights,  complete  and  spares. 

O1G81  O1G846  Firing  Locks,  complete  and  spares. 

O1H81 Attachments,  elec.  firin;::,  complete. 

O1I81  ..........  Attachments,  night  siyht  liBhling,  complete. 

0[K8i  OtK82  Gas  Ejectors,  complete  and  spares. 

O1L81  Oii^b  Miscellaneous. 

O1X81  t^iX8n  lix-Caliber,  complete  and  spares, 

6-Inch. 
O1A61  0]A6j  Guns,  complete. 

O1B61  O1B644         Carriage,  compleic  and  spares. 

(A  similar  arrangement  to  the  8- inch  for  thb  and  all  other  calibers.) 
Class  2.    Items  are  grouped  as  follows: 

S-lNfTH. 

QilASt  Guns,  special  equipment  for. 

OflBSi  O2B814         Carriage,  special  equipment  for. 

O2C81  O2C85  Stands,  special  equipment  for. 

(Similarly  for  remainder  of  items  of  this  caliber  and  all  others.) 

Class  3.    Items  arc  grouped  as  follows: 

Am   COMI'KESSORS. 

O3P1  O3P23  Complete,  and  spares. 

(Etc.) 
Ci-ASSES  11  to  65.    Arranged  in  strict  alphabetical  order,  usinp  the  initial 
letter  of  each  item  in  the  stock  number  in  place  of  the  arbitrar>'  letter 
used  after  Class  Nos.  i,  2  and  3. 
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In  cases  like  this,  the  system  of  stock  numbers  must 
slightly,  assigning  arbitrary  symbols  throughout  the 
these  various  elements,  indicating  the  caliber  or  character  of 
the  gun.  To  refer  to  the  typical  index  given,  the  letter  B 
assigned  to  anything  which  pertains  to  a  carriage,  the  letter  E 
anything  relating  to  a  breech  mechanism.  The  figtsre  or  letl 
following  this  symlx)l  denote  the  caliber  conceme<I.  Th 
O1B86  indicates  ordnance  Gass  1,  carriage  eight  inch,  balls,  o 
inch  diameter,  variable  speed  gear,  spare.  OlESlO,  indicates 
springs,  tray,  latch,  caich,  spare,  in  ordnance  Class  i,  eight  iDch 
breech  mechanism.  It  must  be  remembered  that  the  final  number 
has  no  significance  except  to  distinguish  it  from  the  other  it 
in  the  category  described  by  the  letters  or  numerals  prcceflinif. 
though  an  effort  is  made  to  have  it  indicate  the  proper  sJpJta- 
betical  letter  of  the  item  in  that  category.  Similarly,  OiEjjFGr, 
indicates  bar,  trail  and  coupling  for  the  three  inch  field  gtmof- 
riage.  This  system,  though  apparently  intricate,  is  in  rcalitx 
quite  simple,  and  solves  the  problem  presented  by  the  g^reat 
bcr  of  different  items  in  the  ordnance  classes,  and  the  var 
usages  with  regard  to  their  nomenclature. 

An  objection  to  the  system  of  stock  numbering  for  equ 
outlined  is  seen  in  the  example  given  of  galvanized  buckets, 
same  item  may  have  several  different  numbers.     Hammers 
peen,  lying  on  the  same  shelf,  would  have  four  different  nu 
This  cannot  be  helped  under  the  present  system,  though  it  ind 
cates  a  defect  which  must  sooner  or  later  be  cured,  i.  c,  the 
ing  of  items  suitable  for  general  use  imder  any  but  a 
account.     This  situation  might  be  solved  cither  by  transferring 
such  items  to  Title  X,  with  provision   for  their  being   loaned^ 
out  until  lost  or  worn  out  when  their  cost  could  be  prorated  a 
charged  by  survey  to  the  proper  appropriation ;  or  by  carrj'in 
them  under  the  sole  cognizance  of  one  appropriation  for  the 
of  all  departments,  as  was  done  with  items  of  Title  X  1 
allowances  for  torpedo  craft. 

Accessibility  of  equipage  **  in  store "  is  also  of  pnmc  iro 
|x>rtance.      Many    items    are    needed    in    haste.      They  should 
be   instantly   producible    in    good    condition.      Arrangement 
far  as  possible  in  classes,  and  alphabetically  in  each  class,  co: 
duces  to  this.     Pasters  should  be  put  on  the  edge  of  the  shelv 
explicitly  indicating  the  department  concerned,  and.  if  the  alpb 
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betical  order  is  broken,  where  the  missing  items  in  the  class  may 
be  found.  A  man  always  on  watch,  and  the  storeroom  always 
open,  induces  the  confidence  of  the  departments.  This  is  more 
important  wilh  R  than  with  X.  With  the  former^  the  head 
of  department  may  exercise  his  judgment  as  to  what  may  be  left 
in  store,  and  withdraw  and  put  into  permanent  use.  If  he  has 
confidence  in  the  accessibility  and  care  given  his  gear,  he  will  be 
inclined  to  turn  in  all  possible.  This  is  the  ideal  condition,  as  the 
fewer  items  there  are  out  about  the  ship  which  are  not  in  actual 
continual  use  the  better. 

The  question  of  reserve  stock  does  not  arise  with  the  same 
insistance  as  in  Title  "  X.'*  With  few  exceptions,  either  all  or 
none  of  the  spares  in  any  item  of  equipage  can  find  place  in  the 
storeroom.  Ditty-boxes,  however,  form  such  an  exception.  There 
must  be  a  few  of  these  ready  to  issue,  but  it  is  scarcely  to  be  hoped 
the  full  stock  of  spares  can  be  carried  in  the  main  storeroom.  A 
list  of  all  items  "in  store,"  but  not  in  the  main  storeroom,  with 
their  stock  numbers  and  location  should  be  kept  on  the  storeman's 
desk  to  help  the  ready  finding  of  any  item  not  in  its  proper  order. 
This  will  serve  for  all  cases  of  stock  not  concentrated,  and  will 
supplement  the  directions  on  the  shelves. 

The  skip's  library  may  be  made  easily  accessible  without  loss  in 
accountability,  by  the  use  of  the  wardroom  wine-uiess  boy  as  its 
custodian.  This  boy  is  usually  selected  on  account  of  his  intelli- 
gence, and  is  accustomed  not  only  to  keep  things  under  lock  and 
key,  but  also  to  get  chits  for  what  he  issues.  After  the  books  have 
been  arranged  and  the  catalog  posted,  give  the  wine  boy  the  keys 
to  the  book  cases  and  charge  him  to  be  as  particular  to  get  chits 
for  hooks  as  he  is  for  cigars,  and  to  try  to  collect  the  books  on  the 
first  and  fifteenth  of  each  month,  and  an  eflFective  solution  will  be 
found  to  the  question  of  the  handling  of  the  ship's  library. 

Maintenance  of  title  B  stock  is  the  one  part  of  work  with 
equipage  which  is  simpler  than  Title  X.  The  renewal  of 
equipap;e  ought  to  take  place  almost  automatically,  if  the  allow- 
ance lists  are  kept  corrected  to  current  conditions.  The  object 
of  the  general  storekeeper  is  to  maintain  in  good  condition 
on  board  the  allowed  number  of  each  item,  in  spite  of  casualties. 
When  this  number  is  increased  by  transfer  or  by  loss,  requisition  is 
made  to  complete  the  outfit  once  more.  Many  items  of  spares 
allowed  in  quantities  greater  than  neccssar>'  to  meet  any  ordinary 
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depletion,  such  as  tools,  crew's  mess  gear,  ditty-boxes,  etc., 
be  allowed  to  run  down  to  a  prc-determined  low  limit  before  com- 
pleting the  allowance.     This   saves   a   needless    multiplicity   ^H 
requisitions.    On  such  items  a  low  limit  is  established  after  co^^ 
sultation  with  the  head  of  department,  and  entered  on  the  stock 
tag    and    ledger    sheets    in    the    same    way    as    with    X    (see 
Form  7).     Ordinarily,  however,  no  such  watchfulness  as  with 


Form  7 

MEMORANDUM  OF  TITLE  "  B  "  ARTICLES  TURNED  INTO 
STORE  FROM  •■:PERMANENT  USE" 


U.  B.  S.  COUIRADO 

Inalractions:— To  be  filled  aul  b. 

ot  pcncral  storekeeper  whco  amy  itcmitturncd  in  which 
hju  been  out  in  "permanent  u«c  ' 


by  fttoreman  on  watcfa  »nd  sent  lo  oScc 

:k( 


Stock 
No. 


Amt. 


AtTlCLt 


Depi, 


TurQcd 
in  by 


Date 
turned  in 


Condi- 
lion  oC 

Article 


Initial* 
of 
m 


X  is  required  by  the  storeman  in  keeping  up  stock.      All  tbef 
have  to  do  is  to  make  sure  chits  are  received  to  cover  all  mertt- 
ment  of  stock,  and  that  these  chits  are  put  in  the  proper  course.     ^ 
It  may  be  noted  here  that  the  allowance  lists  of  equipage  o£S 
many  ships  arc  in  great  need  of  revision  under  some  co-ordinating^ 
influence.     For  example,  at  the  present  time,  each  of   several 
bureaus  has  allowed  its  ship's  department  enough  tools  of  a  cer- 
tain kind  for  the  entire  ship.    Thus  money  is  uselessly  invested. 
and  the  ship  forced  to  carry  much  needless  gear.    An  illustrative 
case  is  that  of  monkey  wrenches.    The  allowance  lists  of 
Colorado  call  for  the  maintenance  on  board  of  the  following: 


M"  Wrenches 

allowed 

2,  of 

which 

3 

arc  usual 

ly  in  u»«. 

21- 

■• 

19.     ' 

" 

2 

M                       .t 

■ 

i8* 

' 

30,    * 

■t 

8 

•1                       1* 

U          4> 

IS' 

ti 

a?.   " 

' 

8 

U                    ■■ 

•             I* 

M'' 

*« 

a.    " 

*< 

7 

" 

U          t* 

la' 

u 

53.   " 

(• 

27 

tl                    *• 

4*          1* 

10" 

" 

4*   " 

•• 

21 

«                      (« 

t*          ■• 

8- 

It 

43    " 

" 

36 

■  •                    .. 

•'           '• 

6- 

u 

30    " 

•' 

14 

ti                44 

" 

This  is  not  by  any  means  the  only  instance  of  apparently  exces* 
sive  allowance,  nor  should  mention  be  omitted  of  the  good  work 
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a  revision  of  allowances  could  do  in  pruning  out  altogether  much 
that  is  obsolete,  or  unnecessary,  from  the  present  lists. 

Custody  of  equipage  is  somewhat  more  difficult  than  of 
supplies.  Items  of  equipage  tend  to  be  more  varied,  complex, 
and  delicate.  The  use  of  tools,  the  rudiments  of  electricity,  a 
superficial  knowledge  at  least  of  ordnance  material,  in  general  a 
quick  perception  of  mechanical  relations,  is  necessary  in  the  head 
Title  B  storcman.  A  man  with  these  requirements  is  not  so 
hard  to  secure  aboard  ship,  as  many  with  mechanical  turn  of  mind 
select  the  service  particularly  in  the  engineer's  force.  The  best 
storeman  available  is  not  misplaced  when  put  in  cliarge  of 
Title  B. 

There  are  many  methods  in  the  care  of  stores  yet  to  be  gen- 
erally learned.  They  may  be  largely  inspired  by  the  constant 
sight  of  stock  on  the  shelves  illuminated  as  described  for  Title 
X.  In  case  of  any  question  as  to  the  condition  of  equipage  in 
store,  the  expert  advice  of  the  technical  departments  should  be 
sought.  In  many  cases  it  is  well  to  invite  representatives  of  these 
departments  occasionally  to  go  over  their  stock  with  a  view  to 
offering  suggestions  as  to  its  care.  Amongst  the  precautions  for 
equipage,  the  following  may  be  mentioned  as  a  far  from  complete 
schedule.  Very  small  parts  in  ordnance  should  be  put  in  manila 
envelopes  iy/2"  ^  S'*  op^n  end),  with  the  stock  numbers,  name 
of  item,  and,  if  necessary,  the  low  limit  written  on  the  <tutsitle. 
Many  of  these  parts  are  too  fine  and  small  to  take  a  stock  lag  and 
are  less  likely  to  get  lost  or  deteriorate  when  thus  carried. 
Slightly  larger  items  can  be  arranged  and  safely  kept  in  open 
cigar  boxes  neatly  painted.  A  plentiful  supply  of  these  can 
always  be  obtained  from  the  canteen  or  the  wine-mess.  Mags 
should  be  kept  in  camphor  in  paper  bags,  the  bags  being  stenciled 
on  one  end  with  stock  number  and  name.  Fabric  items  of 
battalion  gear,  athletic  outfits,  etc.,  should  be  camphored.  Rain 
clothes  should  be  done  up  in  neat  bundles  packed  loosely,  and 
occasionally  moved  to  guard  against  combustion.  Case-hartlened 
steel  should  be  kept  with  a  film  of  oil  over  it.  Bright  steel  should 
either  be  kept  bright  with  a  coat  of  oil,  or  in  case  of  large  parts 
not  likely  to  be  used  for  a  long  time  and  needing  protection  from 
scoring,  like  piston  rods  or  valve  stems,  be  heavily  painted  or 
covered  with  white  lead  and  tallow  and  sewed  up  in  canvas.  Brass 
and  nickel  should  be  kept  bright. 
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Boxes  of  spares  should  be  kept  filled  sedulously.  Whenev 
issue  is  made  from  such  a  box,  the  rule  should  be  to  take  imme- 
diate action  to  replace.  Ordinarily  the  broken  item  which  causes 
the  issue  is  turned  in.  The  exchange  thus  effected  of  a  good  for 
a  worn  item  will  in  itself  start  a  survey.  The  worn  one  becomes 
"  Sparc/'  and  is  surveyed  as  such.  If  the  article  replaced  is  n^| 
turned  in,  the  chit  marked  as  **  missing  *'  should  be  sent  to  the 
office  for  a  survey.  Sometimes  it  is  possible  to  replace  an  item 
in  a  box  of  spares  from  X  stock.  In  this  case  the  head  Title 
B  storeman  should  secure  a  chit  from  the  proper  head  of 
department  in  the  usual  way. 
Accurate  accounting  for  equipage  is  accomplished  as  follows 
Issues  of  Title  U  from  store  under  any  of  the  various  app 
priations  are  naturally  divisible  into  three  classes.  A  g^lance  it 
Title  B  chit  (see  Form  S)  will  show  it  provides  for  items 
issued : 

1  For  temporary  use  and  return  to  the  storeroom. 

rr  ,        .,        (turned  in)  . 

2  To  replace  items)    .    .     .for  survey. 

(missing) 

3  For  permanent   use  and  charge  on   custody   record 

of 


Form  8 

TITLE  B,  "CoLOEADo."  Burxav 

Tnuc  to Date. 


191J 


Sloffcroui'i 

entry 

No. 

Do  net  eruc  or  cnterline.  write  pliinly,  one  Iten  o>ly 
00  each  line.    Full  detcrtption  of  article. 

NoTC:  Indicate  below  whethct  required: 

(a)  For  tem|>orary  use  and  return  to  itoreroom 

(b)  To  replace  item  *"^",*','!jj  tot  surrey 

(c)  For  pcrinancnt  u»c  and  charge     .••.. 

to  custody  record  of:  Person  aulhorited  to  »ign  chit 


Issues  for  temporary  use  are  the  most  frequent.  These  are 
of  tools  for  the  most  part,  but  may  be  of  any  sort  of  item,  lamps» 
books,  rain  clothes,  athletic  gear,  dottcrs,  portable  lights.  The 
list  might  continue  almost  indefinitely.    The  storeman  examines 
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the  chit  in  such  a  case  to  see  that  it  is  properly  complete,  and  par- 
ticularly whether  it  is  held  by  the  person  indicated  to  receive  the 
item  (or  a  proper  messenger  from  him),  and  is  signed  by  one 
authorized  to  validate  chits.  The  stcreman  then  makes  the  issue, 
enters  the  stock  number  on  the  chit,  secures  the  receipt  of  the 
person  actually  receiving  on  its  face,  if  other  than  he  to  whom 
issue  is  ordered,  and  files  it  alphabetically  under  the  name  of  the 
latter,  with  other  "  temporary  use  "  chits.  On  return  of  the  item 
the  storeman  surrenders  the  chit  and  the  transaction  is  complete, 


Form  9 


U.  S.  S.  COLORADO 


Job  order  rcquettt  No. 

Front:    Gvnbral  STOREKSBrEK. 
To  CoMUAMDiNC  Omces 


.I9J- 


5'H&;Vfr.'— Requesting  issue  ot  ship's  job  order  ior  work 
within  capacity  ut  ship's  (orce. 


capacity 

1  renueBt  you  direct  that  necessary  repairs  be  nude  lo  items 
inoicatcd  below: 


'  in  store 


Dept. 


No. 


Item 


Recornmended  by 


Paymaster,  U.  S.  Navy, 

General  Storclteepcr. 

Approved  and  forwarded  to  Head  of ..Department. 

who  will  sec  that  necessary  repairs  are  made  10  place  above  items  in  proper 
condition  for  issue  or  transfer. 

Return  with  report  when  completed. 

Captain,  V.  S.  Navy, 

Comnianding. 
Items  drawn  on  "temporary  use"  receipt,  work  completed  and  items  re- 
turned tu  store 101.. 

i;.  S.Navy. 

Head  of  Department. 


^Vno  book  work  being  required.  If  the  item  is  returned  in  poor  con- 
dition as  to  cleanliness,  etc.,  the  storeman  may  refuse  to  receive 
it  until  it  has  been  put  in  proper  shape.  If  it  is  damaged  he 
receives,  tags  it  with  the  name  of  the  person  turning  it  in,  and 
immediately  reports  the  item  to  the  office  for  survey.  Articles 
needing  repair  within  the  capacity  of  tlie  ship's  force,  as  recom- 
mended cither  by  survey  or  on  independent  investigation  of  the 
storekeeper  (see  Form  9),  are  withdrawn  by  the  department  mak- 
ing the  repairs,  on  a  temporary  use  chit.  At  present  the  supplies 
required  in  these  repairs  are  drawn  by  the  departments  under  their 
money  allotments  for  current  maintenance,  though  strictly  speak- 
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ing  their  value  should  he  rccordefl  separately  as  a  charge  under 
Title  P,  and  the  allotments  relieved  from  these   expenditures. 

Repairs  to  equipage  beyond  the  capacity  of  the  ship's  force, 
when  recommended  by  survey,  are  made  by  the  yard,  and  the  cost 
reported  under  Title  P  by  them.  In  such  cases  the  items  are 
sent  to  the  yard  shop  on  a  memorandum  receipt,  and  when 
repaired  are  returned  without  the  fonnahty  of  a  double  transfer. 
This  procedure  is  convenient,  hut  it  involves  the  exercise  of  cai 
that  all  such  items  are  returned  liefore  tlie  ship  leaves  the  \-ard. 

Library  books,    (ship's  and  crew's)   and  ditty-boxes    requii 
special  forms  of  issue  for  temporary  use.    A  method  for  facilii 
ting  the  use  of  the  ship's  library  has  been  referred  to.    The  crtir'i] 
library  requires  the  formulation  of  a  set  of  regulations  both  k 
the  persons  drawing  books,  and  for  the  storcman  i.ssiiing  tten, 
depending  uixui  the  facilities  and  ideas  of  administration  tffrbe 
ship  concerned.     Asset  of  such  rules  whicli  has  been    fomA  to 
work  well  is  shown  below  as  Form  lo.     It  is  very  convcnknl. 

Form  io. 

U.  S.  S.  COLORADO. 

Orders  for  Crew's  LiaitAiiv. 

FOR  FEBSONS  DftAWJNG  BOOKa 

Books  may  be  drawn  at  /  p.  w.  Wednesdays,  and  9  a.  m.  Sundays 

All   books   must  be    returned   to   the   Title   "B"    storeroom    (opposite 
sickbay)    where  they  will  be  received  by  the  storeman  on  watch  at 
time.    Books  will  not  be  received  for  return  at  the  library.    No  iHXik  s 
be  kept  o\\\  more  than   i$  days.     On   return,   receipts  for  books   shou 
invariably  be  obtained   from  storeman  and  destroyed.     Otherwise   repori 
that  the  hook  ts  overdue  mny  be  made  to  the  executive  officer. 

No  hook  will  be  received  on  return  in  damaged  condition  unless  the  wo 
"  worn  "  is  entered  on  the  receipt  at  the  time  of  issue,  to  show  its 
condition. 

A  numbered  catalog  of  tlie  library  will  be  kept  on  the  "  Librasy 
Bllletin  Board."  All  persons  must  choose  the  book  desired,  noting  num- 
ber, before  the  time  of  issue,  as,  to  expedite  the  issues,  no  examination  of 
books  will  he  permitted  at  that  time. 

FOR  530BEUAK.  ^| 

Books  will  he  nuroerically  arranged  and  kept  that  way.     Before  the  issue 
hour,  all  books  returned  roust  I)c  taken  to  the  library  and  put  into  proper  ^^ 
places.     Dunng  the  is.sues  no  one  will  be  allowed  in  the  library  compart-  ^| 
mcnt  except  the  storeman.    There  must  always  be  present  two  men  lo  mak«  ^^ 
issties :  one  man  to  fill  out  receipt*,  and  one  to  get  books  from  the  sh«lT«i. 


►sitej 
anyfl 
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If  but  one  of  his  btoremen  is  availabk*  for  this  wurk,  the  Title  B  store- 
man  in  charge  will  apply  to  the  pay  office  for  assignment  of  another  man. 

After  issue,  all  receipts  will  be  taken  to  Title  B  slorcroum  and  filed 
by  number.  On  the  1st  and  15th  of  each  month  report  shall,  be  made  to 
the  G.  S.  K.  office  of  all  books  outstanding  more  than  /j  days  and  names 
of  persons  drawing  ihem. 

Be  sure  to  deliver  receipt  therefor  to  every  person  returning  a  book. 


I 


Payntaster,  U.  S.  Navy, 

General  Storekteper, 


for  instance  to  provide  that  books  of  this  library  may  be  returned 
in  to  the  Title  B  storeroom  at  any  time.  The  books  come  back 
more  quickly  and  are  saved  being-  knocked  about  the  decks  after 
the  person  drawing  them  has  lost  interest  in  them.  It  is  also  a 
good  plan  to  prohibit  the  turning  in  of  books  during  the  hours  of 
issue.  This  simplifies  the  work  and  reduces  confusion  of  the 
latter  process.  Often  a  hundred  men  will  be  in  line  to  draw  vol- 
umes. Ordinarily,  two  storeman  should  attend  to  the  issue,  one  to 
get  the  books  from  the  shelves,  the  other  to  prepare  the  receipts. 
These  receipts  are  kept  in  the  Title  C  storeroom  to  be  returned 
as  the  books  are  turned  in. 

The  simplest  method  for  keeping  track  of  and  recording  issues 
from  the  crew's  library  is  by  the  use  of  an  unbroken  series  of 
numbers  which  are  assigned  to  the  books  whenever  rearranged 
and  catalogued,  and  pasted  on  the  back  of  each  volume.  It  is 
preferable  when  this  arrangement  is  made  to  put  the  books  in 
alphabetical  order,  cither  by  title  or  aiithor,  so  that  the  numerical 
sequence  may  run  with  the  alphabet.  But  the  number  should 
control,  and  accessions  to  the  library  must  be  added  on  the  last 
shelf  to  the  number  series,  regardless  of  the  name.  With  the  cata- 
log showing  the  nuniber  of  each  volume,  all  business  can  be  done 
by  it ;  the  book  being  called  for,  found  on  the  shelves,  and  turned 
in  by  the  use  of  the  number  only.  A  bulletin  board  is  found  to  be 
the  best  means  for  posting  the  library  catalog.  Any  list  not  pro- 
tected by  glass  soon  becomes  defaced  or  misplaced.  The  bulletin 
board  is  also  convenient  for  the  posting  of  library  notices,  such  as 
the  regulations  governing  it,  list  of  new  books  received,  interest- 
ing books  at  the  moment,  like  those  on  the  country  the  ship  may 
be  visiting,  etc.  Form  1 1  shows  a  convenient  style  of  chit  for 
crew's  library  books. 
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Form  II 

I  acknowledge  to  have  rec'd 

-      ,   ..     the  crews  librarjr  book  below 

Book  No.  dc,„ibcd.  (Sig.). 


(Wiit«  your  name  plualy.y 

Date Rale 

RECEIPT  FOR  tIBRARY  BOOK.  TEMPORARY  USE.  TITLE  B. 


"U.  ft.  S.  COLOIUWO' 


Name  of  book. 


Author- 


Ditty-boxes,  although,  strictly  speaking,  equipage  in  permanent 
use,  can  he  handled  more  conveniently  with  teinporary  use  chits. 
Many  men  have  ditty-boxes  who  are  responsible  for  nothing  else 
The  custody  record  is  thus  saved  the  addition  of  many  names 
which  would  otherwise  appear  in  it.  It  will  be  noted  that  tb« 
fonn  of  chit  submitted'as  Form  12  requires  the  man's  receipt. 


Form  ti 

DITTY  BOX  receipt 


TcmiMirary  Us 


Name 
Title  B 


V.  %,  %.  COLOBADO 


Date 


I  acknowtcdpe  lo  have  received  one  (overnmcnl  dittjr  box;  to  be  kept  im 
mn  good  condition  as  possible,  and  turned  in  before  leaving  abip. 


Signature — write  as  plainly  aa  poaaibic 


ItisttnguishinR 

Mark*  un  fiox 


Rate 


Lieut.  Comdr..  V.  S.  N., 

Executive  OAc«r. 


This  addition,  not  found  in  the  other  forms  of  temporary  use  chits. 
is  made  merely  with  the  view  of  further  impressing  upon  the 
ordinary  type  of  man  his  responsibility  for  the  care  of  his  ditty- 
box.  It  means  more  to  such  a  one  to  have  **  signed  for  "  a  box. 
These  chits  may  be  either  kept  in  the  storeroom  or  in  the  office. 
depending  on  the  personnel  in  each,  so  that  when  a  man  is  trans- 
ferred, or  turns  in  his  box,  there  shall  l)e  the  least  chance  of  over- 
looking the  receipt. 

Ditty-boxes  should  be  identified  by  a  consecutive  scries  of  num- 
bers in  the  same  way  is  library  books.  No  government  box  should 
be  permitted  to  remain  in  use  without  an  identifying  number,  and 
no  box  should  be  issued  without  one.  The  number  of  all  boxes 
should  be  marked  on  the  receipt.  Thus  when  any  get  adrift,  or 
into  the  lucky  bag,  they  can  be  easily  identified. 
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he  head  storenian  in  Title  "  B  "  should  be  instructed  to  go 
the  temporary  use  chits  in  his  file  at  least  once  a  week  and 
report  to  the  office  any  cases  in  which  items  have  been  out  over  a 
month.  This  will  lead  to  discovery  of  cases  of  loss  which  have  not 
been  reported,  and  keep  the  temporary  use  list  in  a  healthy  condi- 
tion. It  will  frequently  be  found  that  items  drawn  for  temporary 
use  have  passed  into  permanent  use,  in  which  case  they  should 
be  put  in  the  latter  category  and  placed  on  the  custody  record  as 
later  described. 

Issues  of  spares  to  replace  loss  or  damage  to  equipage  already  in 
use  constitutes  the  next  most  numerous  class  of  issues.  Ordinarily 
the  broken  or  worn  article  is  brought  to  the  storeroom  with  the 
chit  to  cover  its  exchange  for  a  new  one.  A  chit  is  necessary  to 
make  sure  that  the  head  of  department  or  authorized  person  sign- 
ing it  has  knowledge  of  the  damage.  The  chit  is  taken  up  by  the 
storeman  when  he  makes  the  issue.  He  enters  the  stock  num- 
ber on  it  for  further  identification,  tags  the  broken  item  with  stock 
number  and  name,  and  puts  it  in  the  survey  section  of  the  store- 
room.   He  then  sends  the  chit  to  the  office  to  start  the  survey. 

There  are  two  variants  to  this  procedure.  Sometimes  the 
nature  of  the  case  is  such  the  new  item  must  be  drawn  before  the 
old  one  can  be  taken  from  place  and  delivered.  In  this  case  the 
storeman  makes  the  issue,  takes  the  chit  and  holds  it  on  his  desk 
for  special  attention  until  the  transaction  is  completed  by  delivery 
of  the  old  item.  Sometimes  the  old  item  has  been  lost,  or  has 
otherwise  disappeared  in  the  casualty  requiring  the  issue.  In 
this  case  the  storeman  makes  the  issue,  makes  sure  that  the  word 
"  Missing  "  is  properly  indicated  on  the  chit,  and  sends  it  to  the 
office  for  the  special  character  of  survey  required.  No  case 
involving  the  simple  replacing  of  equipage  affects  the  custody 
record  for,  obviously  in  all  such  cases,  the  number  in  the  cus- 
todians possession  remains  the  same. 

Issues  for  permanent  use  constitute  the  third  class  of  issues  of 
equipage,  and  while  the  least  numerous  involve  the  most  clerical 
work.  The  storeman  is  instructed  with  such  issues,  to  l>e  sure 
that  beside  the  data  usually  required  on  other  chits,  there  is  also 
entered  the  name  of  the  person  into  whose  custody  the  item  is  to 
pass.  The  chit  is  then  sent  to  the  office  at  once  for  preparation  of 
the  custody  record,  and  is  carefully  retained  until  the  record  is 
signed.    Storeman  should  be  directed  to  accept  any  items  in  per- 
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inanent  use  turnef!  in,  whether  with  or  without  accompanying' 
authority;  but  when  such  items  are  received,  they  should  make 
report  at  once  to  the  office.  Form  7  previously  printed,  is  a  useful 
one  for  this  purpose. 

Kxcept  in  case  of  emergency,  there  should  be  no  issues  in 
without  receipts,  there  being  no  circumstances  except  emergen^ 
making  such  necessary  or  advisable. 

Receipis    in    Title    15    are    treated    much    as    in    Title 
They  arc  laid  out  on  the  receiving  floor  until  identified  with  tbc 
item  and  requisition  under  which  drawn,  given  a  stock  number, 
and  inspected  by  a  representative  of  the  department  concerned. 
That  this  last  should  be  carefully  done  is  particularly  important. 
The  head  of  department  depends  on  the  outfit  provided  for  hj> 
department  to  be  on  board,  and  of  proper  tjpe.     His  inspectkco/ 
all   newly  arrived   equipage,   either  in  person  or  by    conpclcnt 
proxy,  should  be  insisted  on  by  the  storekeeper.    Only  in  thhvif 
may  the  latter  be  assured  that  items  suitable  to  the  departraett 
have  been  supplied.    Now  and  then,  articles  of  old  type  or  diar- 
acter,  not  suited  to  the  particular  vessel,  will  be  sent   from  tbc 
yards  in  spite  of  all  care  by  the  yard  storekeeper.    As  in  the  similar 
in.spection  under  X  the  storeman  secures  the  written   O,   K-  of 
the  person  inspecting  upon  tlie  delivery  slip  or  shipping  memo 
randum.  The  inspector's  initials  should  be  noted  also  on  the  Record 
of  Requisitions  for  ready  reference,  in  case  of  future  question. 

Survey  equipage  is  constantly  collected  as  a  result  of  casu- 
alties, natural  and  otherwise.  As  indicated,  part  of  the  available 
storeroom  space  should  be  specifically  set  aside  for  it.  Datnaged 
stock  should  never  be  mixetl  with  the  good.  Articles  awaiting 
survey  and  those  surveyed  and  held  to  turn  in,  either  to  supply 
ship  or  storehouse,  should  be  kept  separate.  If  pending  this 
opportunity,  use  can  be  made  of  surveyed  items,  they  may  be 
drawn  on  temporary  use  chit  marked  "  surveyed  "  in  large  letters 
across  the  face.  The  item  can  then  be  easily  found  to  call  in 
when  required. 

The  regulations  permit  summary  disposal  of  condemned  articles 
of  negligible  value,  or  whose  usefulness  is  wholly  destroyed,  by 
burning  or  throwing  overboard.  This  practice  not  only  rcstitts 
in  economy  in  office  work  and  transportation,  but  gives  great 
relief  from  the  conditions  of  former  practice  which  required  all 
condemned  items,  no  matter  how  worthless,  to  be  kept  and  turned 
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in.  Items  of  value  which  ought  to  be  turned  in  accumulate 
rapidly  enough  in  the  ordinary  wear  and  tear  of  a  city  of  machin- 
ery. As  they  collect,  they  should  be  tagged  immediately  with 
name  of  ship,  department  concerned  and  stock  number.  When 
surveyed  they  should  be  packed  at  once  for  transfer  at  the  first 
opportunity,  but  the  box  or  package  in  which  placed  should  not 
be  finally  secured  until  its  contents  have  been  checked  by  one  of 
the  office  force,  and  each  tag  marked  with  the  item  invoice  num- 
ber. Finally  a  copy  of  the  invoice  of  the  contents  should  be  placed 
in  the  box.  The  differences  which  frequently  arise  over  invoices 
and  the  contents  of  shipments  containing  surveyed  material,  after 
their  arrival  at  the  yard,  make  it  very  desirable  for  the  ship  to  be 
sure  of  its  check.  To  do  this  it  is  well  to  have  two  men  present 
when  the  contents  are  finally  verified  and  the  box  sealed.  The 
outside  of  the  box  should  have  plainly  marked  on  it,  besides  the 
forwarding  address,  the  name  of  the  ship,  bureau,  and  invoice 
number.  Items  of  more  than  one  bureau  should  not  be  packed 
together  unless  necessary.  There  is  a  particular  reason  for 
insisting  that  care  be  taken  with  such  shipments.  The  worn  and 
broken  character  of  the  items  makes  identification  more  difficult, 
and  frequently  they  are  sent  to  a  yard  at  a  distance,  via  a  supply 
ship  or  collier,  which  makes  it  hard  to  adjust  misunderstandings 
and  differences  in  count.  Because  of  its  character,  it  is  also  found 
that  storemcn  are  inclined  to  treat  survey  equipage  carelessly, 
and  that  unless  an  effort  is  made  to  anticipate  the  rush  which 
seems  to  be  normally  incident  tn  the  transfer  of  stores,  it  will  be 
dumped  into  store  in  a  condition  not  creditable  to  the  ship.  The 
way  in  which  surveyed  gear  is  turned  in  is  one  of  the  best 
tests  of  efficiency  of  a  ship's  storeroom  force. 

Inventories  of  equip.\ge  should  be  kept  running.  These  are 
complex,  as  items  in  use  have  to  be  considered  as  well  as  those  in 
store.  Blanks  (Form  13)  should  be  supplied  the  storemen  for  the 
entry  of  the  quantity  in  store.  Items  under  one  Bureau  are  chosen 
by  him  up  to  a  designated  number  each  day,  and  the  quantity  tn 
store  counted.  The  forms  complete  as  to  stock  ntim!>er,  unit  of 
quantity,  and  quantity  in  store,  are  then  sent  to  the  office.  There, 
the  correct  name  of  item,  balance  on  ledger,  quantity  in  use,  and 
custody  record  are  entered.  They  are  then  forwarded  to  the  depart- 
ment concerned,  which  checks  up  the  quantity  in  use.  whether 
permanent  or  temporary,  and  returns  the  forms  to  the  general  stor- 


1448 


The  Ship's  General  Storekeeper. 


keeper's  office  for  comparison  with  the  stock  ledger.  Thus  ii 
into  operation  a  method  which  avoids  the  monotony  and 
quent  errors  of  a  continuous  consecutive  inventory.  Whenever 
desired  these  forms  may  originate  in  the  g^eneral  storekeeper's 
office  for  items  in  doubt,  or  not  recently  inventoried. 

Form  13 

Daily  Inventory  ot 

TITLK  "B"  AND  CUSTOHV  RECORH 

O.  ft.  S.  COLOEAOO  DfttC*  Bu.* 

(Storeroao  fills  out  all  spaces  oaarked  * ) 


UmtotQuan.*.. 

Balance  un  ledger.. 

In  store* 

, IntiM Total 

■'' 

Gain  or  Loss 

CUSTODY  RECORD 

No. 

Name                       Rale                       Locatioo 

*«1 

Stock  No.* 


It  may  be  considered  more  to  the  satisfaction  of  the  other  depart- 
ments to  conduct  the  inventor}'  of  equipage  in  use  by  persons 
rather  than  by  itetns  as  here  described.  In  this  case  the  storeman's 
inventory  of  the  quantity  in  store  is  made  as  indicated,  and  the 
upper  half  of  the  sheet  completed  at  the  office,  the  quantity  shown 
on  the  books  as  in  use  being  assumed  to  be  correct.  This  assump- 
tion is  not  justified  by  experience  so  far,  which  is,  that  differences 
between  the  ledgers  and  the  quantity  actually  on  hand  are,  if  any- 
tliing,  more  likely  to  appear  in  the  portion  of  the  item  m  use  than 
in  that  in  store.  This  is  due  to  the  fact  that  breakages  and  loss  arc 
constantly  occurring  which  are  not  reix>rted  to  the  general  store- 
keeper's office,  by  any  of  the  various  agencies  from  which  such 
information  should  come,  such  as  the  head  of  department,  officer- 
of-the-deck,  officer  of  engine-room  watch,  or  the  man  concerned. 
Frequently  not  one  of  these  persons  knows  of  a  loss  until  the 
checking  up  incident  to  the  inventory  takes  place.  Often  again 
the  custodian  alone  knows  of  it,  .ind  fails  to  report.  However, 
that  may  be,  the  loss  of  equipage  in  use  eventually  comes  to  light 
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if  copies  of  all  the  custody  sheets  of  each  person  in  turn  on  the 
custody  record  are  methodically  forwarded  to  the  heads  of  depart- 
ments to  be  verified  in  that  way.  Undoubtedly,  this  method  would 
be  easier  for  the  general  storekeeper's  office  and  the  Department, 
than  to  take  the  inventory  by  item,  where  perhaps  one  daily  inven- 
tory sheet  would  involve  several  persons ;  but  its  value  as  a  count 
would  not  be  so  great.  I,  therefore,  prefer  the  plan  first  outlined. 
Special  equipage  inrventories  are  those  of  the  libraries  and  of 
officers'  mess  gear.  With  the  system  of  numbering  books 
described  the  former  is  simple.  Either  the  book  or  a  numbered 
chit  should  represent  every  number  in  the  catalog.  The  count  of 
officers'  mess  gear  at  the  end  of  the  quarter  should  be  made  by  a 
yeoman  on  arrangement  with  the  mess  treasurer  concerned  whose 
presence  would  be  secured  at  the  inventory  if  possible.  If  desired, 
a  muster  at  sea  of  ditty  boxes  can  easily  be  accomplished. 
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THE  UNITED  STATES  SHIP  IDAHO. 

REMINISCENCES.   i866-i87a 

By  Rear- Admiral  O.  W.  Fareniiolt,  U.  S.  Navj'. 


Few  ships  of  our  navy  have  had  a  more  eventful,  if  short, 
than  the  first  Idaho.    She  was  atK>ut  cue-third  of  the  tonnage  of 
her  namesake,  the  present  battleship  IdaJw,  yet  when  afloat,  and 
for  many  years  after  she  was  broken  up,  she  was,  and  had  been, 
the  largest  sailing  vessel  of  all  maritime  nations. 

During  the  last  two  years  of  the  Civil  War,  we  laid  down  and 
built  twelve  large  commerce  destroyers,  and  but  few  of  them  had 
been  launched  with  the  war  was  ended,  and  four  of  these  vessels 
were  broken  up  on  the  launching  ways  many  years  afterwards. 
These  ships  were  to  have  been  the  largest  (from  four  to  five 
thousand  tons  burden),  the  swiftest,  and  most  powerful  armed 
vessels  afloat.  All  were  built  of  unseasoned  wood — no  other  was 
obtainable — and  ten  years  later,  not  one  of  tliem  was  in  active 
service.  They  were  called  the  IVampatioag  class,  and  had  quaint 
Indian  names.  1  remenil^r  the  li'ampanna^,  Rassacomnvay, 
Memphramagog,  Piscataqita.  Katahdin,  Pushmataha,  and  others. 

The  Idaho  belonged  to  this  class,  although  totally  diflPerent  in 
many  respects.    She  was  built  in  New  York  on  the  lines  of  the  yacht 
America,  by  the  celebrated  naval  architect  George  Sears,  the  builder 
of  that  yacht,  in  1851.    Her  (the  Idaho's)  engines  were  designed 
and  bnilt  by  a  Mr.  Dickerson.    They  were  a  new  type,  and  the  con--^ 
tract  with  the  government  required  that  the  ship  should  steam  four- 
teen knots  per  hour,  an  unheard  of  speed  for  steamers  in  those  dayi 
L'nder  the  most  favorable  conditions,  she  never  made  more  than' 
ten  knots  per  hour,  and  Mr.  Gideon  Welles,  our  Naval  War  Secr^^ 
tary,  ordered  the  engines  and  boilers  removed,  the  former  to  ^fl 
broken  up,  and  the  latter  to  be  placed  in  another  steamer.    TVy*. 
Idaho  was  then  rigged  as  a  three-masted  sailing  ship,  and  \V; 
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to  be  stationed  as  a  store  and  hospital  ship  at  Nagasaki,  Japan^^ 
Immediately  after  the  Civil  War  we  had  sent  ten  fine  moden^f 
warships  to  the  Asiatic  Station,  which  at  that  time  embraced  the 
waters  and  coasts  from  Cape  Town  in  South  Africa,   to   India,, 
Australia,  China  and  Japan. 

The  clianges  and  alterations  in  the  ship  were  made  at  the  nav 
yard  in  New  York.     The  large  "  built  up  "  lower  masts   wei 
allowed  to  remain  in  their  original  places ;  the  ship  was  heavilj 
and  loftily  sparred  to  royals.    Her  main  yard  was  one  hundred  and' 
nine  feet  long.     She  carried  enormous  single  topsails,  and  ihtre, 
were  thirty-six  whole  cloths  of  canvas  in  her  lower  square  stud- 
ding sail. 

The  lower  hold,  where  previously  the  engines,  boilers  and  cool- 
bunkers  had  been,  was  given  up  to  the  carrying  of  coal  and  stores. 
Half  of  the  "between  decks"  was  set  aside  as  a  fleet  hospiti/. 
with  fifty  iron  bed-steads  to  be  installed  upon  arrival  in  J)|ttft- 
During  the  outbound  voyage  this  deck  was  filled  with  varioM 
naval  supplies,  in  fact  every  foot  of  space  was  utilized  to  cany 
stores  to  the  Asiatic  station. 

The  original  cabin,  wardroom  and  steerage  on  this  deck  were 
retained,  and  were  to  be  used  by  sick  and  invalided  officers  of  the 
fleet.  Officers,  ordered  to  the  Brazil  squadron  as  passengers, 
lived  temporarily  in  these  quarters,  and  the  midshipmen  in  the  steer- 
age. A  small  deckhouse,  with  very  limited  quarters  for  the  captain 
and  wardroom  officers  of  the  ship,  was  built  on  the  spardcck 
abaft  the  mizien  mast.  The  space  on  the  spardeck,  from  the 
straight  stem  to  the  foremast  was  covered  with  a  light  deck,  thu* 
making  a  large,  comfortable  top-gallant  forecastle,  which  housed 
the  entire  crew  and  ships  galley. 

As  a  full  rigged  sailing  ship,  the  Idaho  carried  a  battery  of 
eight  32-pounder  smooth  bore  gims,  two  60-pounder  parrot  riflef, 
and  a  crew  of  ninety-one  men.  The  latter  were  totally  inade- 
quate to  handle  the  ship  in  a  man-of-war  style.  As  a  steam  frigate 
with  a  full  batten',  her  complement  had  been  four  hundred  men. 
Our  ship  had  a  full  list  of  officers,  including  eight  midshipmen 
who  were  especially  sent  on  board  to  learn  seamanship.  The 
present  Rear-Adniiral  C.  T.  Hutchins,  retired,  was  one  of  thcin, 
and  Pay  Director  G.  A.  Lyon,  retired,  and  I,  are  the  only  ofikers 
living  of  the  thirty-two  (including  the  officer  passengers)  who 
sailed  from  New  York  to  Japan  in  the  Idaho  forty-six  years  ago. 
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While  the  ship  was  fitting-  out,  many  predictions  were  made 
that  she  would  never  reach  her  destination.  These  prophesies 
were  based  on  the  claims  that  "  the  ship  was  too  large  for  a  sail- 
ing vessel  and  could  not  be  handled  as  such ;  that  her  masts  were 
improperly  stepped ;  that  the  crew  was  insufficient,"  etc.  The 
latter  statement  was  true,  yet  we  managed  very  well,  "  merchant 
ship  fashion."  In  light  winds  the  ship  was  "  sluggish  in  stays,'* 
and  had  to  be  carefully  watched.  Her  foremast  should  have  been 
stepped  further  forward. 

Strange,  as  it  appeared  to  us,  the  naval  constructor,  kind,  genial 
Mr.  Delano,  who  made  all  the  changes  and  alterations,  giving  us 
those  towering  topmasts  and  unusually  heavy  spars,  that  caused 
some  qualms  until  we  got  used  to  them,  was  himself  dubious 
regarding  oiu"  prospects  at  sea.  Before  leaving  New  York.  Mr. 
Faxon,  the  Assistant  Secretary  of  the  Navy,  came  on  board  to 
inspect  the  ship;  wished  us  good  luck,  and  hoped  we  would  arrive 
safely  at  our  destination,  of  which  he  seemed  somewhat  in  doubt. 

In  September,  1867,  I  was  ordered  to  the  Idaho  as  lier  second 
watch  officer.  I  frankly  admit  I  was  awed  when  I  first  stepped  on 
board  and  saw  her  enormous  spardeck  of  375  feet  and  her  lofty 
masts;  but  we  were  all  young  and  ambitious,  were  proud  of  the 
ship,  and  at  sea  soon  got  used  to  her,  for  she  *'  handled  and 
worked  "  like  the  yacht  upon  whose  lines  she  was  built.  At  that 
date,  she  was  the  largest  sailing  vessel  (4200  tons  displacement) 
afloat.  I  have  never  seen  a  more  handsome  or  graceful  one.  Her 
plans  and  lines  were  copied  and  reproduced  on  a  smaller  scale 
by  many  maritime  nations.  In  whatever  port  we  lay,  our  vessel 
was  the  principal  attraction,  not  only  among  the  naval  and  mer- 
chant marine,  hut  also  to  the  people  on  shore. 

Leaving  New  York  on  the  first  of  November,  we  soon  found 
that  the  ship  was  very  swift  and  carried  sail  "  like  a  church." 
During  the  thirty-four  days  to  Rio  de  Janeiro,  a  more  than  aver- 
age good  passage,  we  did  not  have  a  "  reef  topsail  breeze,"  and, 
consequently,  could  not  tell  what  the  ship  was  capable  of  with 
regard  to  speed. 

One  afternoon,  as  we  lay  becalmed  near  the  equator,  in  company 
with  several  other  sailing  vessels,  the  fire  alarm  was  sounded. 
Seeing  the  heavy  columns  of  black  smoke  rolling  up  from  the 
after  hatches,  we  knew  it  was  not  a  drill,  but  the  "  real  thing." 
I  know  of  nothing  more  startling  or  "  heart  twisting,"  if  I  so  may 
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call  it,  as  the  cry  of  fire  at  sea:  the  sailor  understands  its  awl 
danger,  but  the  landsman  believes,  that  with  al!  the  water  arou 
him  nothing  is  easier  than  to  put  out  such  a  fire.    I  have  witness 
three  serious  fires  on  board  our  man-of-war,  in  one  case  the  c 
bunkers  were  burning,  and  for  many  weary  hours,  we  did 
know  whether  or  not  the  fire  had  charred  a  hole  through  the 
wooden  hull. 

The  cause  of  this  fire  was  the  breaking  of  the  gunner's  lantern 
in  his  storeroom,  and  the  consequent  firing  of  the  very  inflammable 
articles  stored  there.     The  man  tried  to  put  it  out    alone,  wa* 
nearly  suffocated,  and  il  was  not  until  we  saw  the  smoke  on  ded, 
that  we  were  aware  of  the  accident.     The  gunner's   storeroom 
had  been  built  over  the  after  magazine.    In  the  latter  was  stored 
more  than  thirteen  tons  of  powder,  which  we  were  carryii^  to 
the  Asiatic  fleet.     In  those  days,  in  wooden  ships,    the  powder 
magazines  were  built  on  the  *'  keelson."    They  were  constndBd 
of  3-inch  pine  planks,  and  lined  on  the  inside  with  one-quartcol 
an  inch  of  sheet  lead,  tightly  soldered.    As  soon  as  we  ascertaxflc^ 
where  the  fire  was  located,  the  magazine  was  promptly  flooded — *^ 
least  we  believed  so — and  felt  easier  in  mind.    After  a  hard  fight^f 
we  extinguished  the  fire,  and  found  that  the  deck,  and  the  pint      ' 
planks  of  the  magazine  were  badly  charred,  exposing  the  lead  ^ 
lining.  H 

I  have  often  noticed,  that  in  the  most  dangerous  and  trving 
experiences,  some  quaint  and  ludicrous  incident  is  likely  to  happen. 
which  one  can  laugh  over  when  the  danger  is  passed.    Our  close 
call  of  tlie  Idaho  was  no  exception.    When  after  an  anxious  night 
watch,  the  order  was  given  to  let  the  water  out  of  the  magazine 
into  the  bilges  of  the  shfp;  we  noticed,  when  we  entered  the  maga- 
zine, that  there  never  had  been  more  than  two  inches  of  waterfl 
in  it  at  any  time.     On  examination,  it  was  found  that  the  canvas" 
hose  attached  to  the  flood-cock  had  been  tightly  stopped  up  instead 
of  being  led  along  the  floor  for  the  free  admission  of  the  water, fl 
and  that  the  few  inches  of  water  had  merely  oozed  through  the" 
canvas  from  the  outside  pressure.    No  blame  for  this  gross  ncglea 
could  be  laid  to  the  officers  of  the  ship,    The  magazines,  and  even 
its  passages,  had  been  filled  with  full  powder  tanks  by  the  ord-H 
nance  department  at  the  navy  yard.     It  had  been  reported  in^ 
perfect  condition,  and  was  not  to  be  opened  until  we  arrived  on 
the  station.     The  magazine  for  the  ship's  battery  was  in  the  for- 
ward part  of  the  vessel- 


I 


The  United  States  Ship  Idaho. 


H5S 


Our  senior  medical  officer,  a  genial,  kind  shipmate,  ready  to 
enjoy  a  joke  at  his  own  expense,  got  badly  rattled  during  the  fire. 
He  took  two  20  p*^und  pieces  of  pork,  which  had  been  issued  to 
the  ship's  cook  for  the  next  day  "  pork  and  bean  "  ration  for  the 
crew,  lashed  them  around  his  ample  waist,  climbed  onto  the  bow- 
sprit, calmly  awaiting  for  the  after  part  of  the  ship  to  blow  up  and 
hoping,  as  he  expressed  it,  "  the  pork  would  keep  him  afloat  until 
he  was  picked  up  by  one  of  the  becalmed  vessels  near  by '." 

While  in  the  equatorial  latitudes,  (he  captain  permitted  a  boat 
to  be  lowered,  so  that  one  of  our  messmates,  who  was  an  excellent 
artist  with  pen  and  ink,  could  sketcli  the  ship.  I  was  a  member 
of  that  boat's  crew.  There  we  saw  a  huge  black  vessel  on  a 
smooUi,  green  sea,  her  fine,  symmetrical  lines,  more  like  a  yacht 
than  a  war  or  merchant  ship;  her  broad  white-painted  stripes 
increasing  iier  length  to  the  eye,  and,  on  her  lofty  spars,  every  sail, 
including  the  starboard  studding  sail,  set ;  to  me  it  was  an  impres- 
sive, beautiful  sight.  How  I  wish  that  kodaks  had  been  invented 
at  that  time.  Our  artist  made  an  excellent  picture  which  was 
photographed  on  arrival  at  Nagasaki,  and  I  treasure  a  faded  copy. 

We  remained  at  Rio  dc  Janeiro  one  month,  and  met  in  port  our 
Brazil  squadron.  Our  oflficer-passeTigers  left  us,  and  sorry  we 
were  to  part  with  them ;  on  the  trip  from  New  York  they  enter- 
tained us  with  many  laughable,  theatrical  stunts. 

From  Rio  to  Cape  Town,  South  Africa,  we  made  the  run  in 
nineteen  days,  a  record  never  excelled  by  a  sailing  vessel.  The 
regular  mail  steamers  schedule  was  from  twenty  to  twenty-four 
days.  We  went  south  as  far  as  the  Island  of  Tristan  de  Acuna, 
experienced  very  hca\T  weather  which  tried  the  ship  severely, 
disproved  the  doleful  predictions  made  in  New  York,  and  showed 
to  us  for  the  first  time  how  fast  she  could  travel.  We  did  not 
spare  her ;  the  watch  officers  vied  with  each  other  in  carrying  sail 
to  the  last  moment  of  safety. 

Leaving  Cape  Town  after  a  short  stay,  we  set  a  course  for 
"  North  West  Cape,"  on  the  Australian  Continent,  and  made  the 
passage  in  the  remarkably  fast  time  of  twenty-one  days.  We 
encountered  rough  rainy  weather  and  heavy  seas,  but  generally 
strong,  fair  winds.  The  largest  day's  run  was  four  hundred  and 
ten  miles.  The  log  line  (no  taffrail  log  on  board)  broke  during  a 
squall,  when  nineteen  knots  had  run  out. 

In  gales,  or  light  winds,  no  vessel  ever  passed  the  Idaiio.    A  sail 


I4S6 


The  United  States  Ship  Idaho. 


would  be  reported  by  the  lookout  on  the  foretopsail  yard,  and  if 
going  in  our  direction,  usually  in  four  to  six  hours  she  would  be 
abeam  and  soon  far  astern.  We  purposely  would  steer  ver>'  near 
them  and  enjoyed  their  astonishment  and  admiration  shown  in 
cheering  us.  Frequently  we  carried  topgallant  sails,  and  passed 
large,  strong  ships  under  single  or  double-reef  topsails. 

We  were  surprised  to  meet  so  many  sailing  ships  in  the  Indian 
Ocean,  the  majority  bound  to  the  eastward  and  flying  the  English 
flag.  During  our  entire  voyage  to  Japan,  I  do  not  believe  we  met 
two  dozen  ships  displaying  the  stars  and  stripes.  Kvcn  in  the 
latter  sixties,  two  thirds  of  the  world's  mercliandise  at  sea  was 
carried  in  sailing  vessels.  In  many  ports  in  the  Far  East  steamers 
were  a  curiosity. 

One  day  we  hove  to  (to  make  repairs  to  a  sprung  yard)  tmder 
the  lee  of  Saint  Paul,  a  lonely  and  uninhabited  island  eqindsstiitf 
from  Africa  and  Australia.    A  boat's  crew  was  sent  on  shoRlo  ^ 
fish  in  the  sunken  crater,  and  also  to  shoot  (for  the  crews  messes)  H 
wild  pigs  and  goats  left  on  the  island  by  whalesliips   who  still 
visited  the  place  at  intervals. 

Our  fair  sailing  ended  upon  sighting  the  Australian  Continent 
Calms,  light  head  winds,  strong  westerly  currents,  were  our  lot 
for  almost  two  hot  and  dreary  months.  For  twenty  days  we  did^ 
not  make  fifty  miles  on  an  easterly  course.  It  would  have  bceflcH 
more  advantageous  to  turn  back  and  go  south  as  was  originally 
intended,  through  "  Bass  Strait "  around  Australia,  which  would 
have  assured  to  us  a  fair  and  strong  wind  to  the  equator  at  that 
season  of  the  year. 

The  north-east  monsoons  prevented  our  taking  the  short  route 
by  the  way  of  the  China  Sea,  and  in  company  with  many  sailing 
vessels  of  different  nations,  among  them  two  fine  clipper  sliips 
flying  our  flag,  we  literally  drifted  over  a  hundred  miles  through^ 
"  Ombay  Strait,"  the  large  island  of  Timor  on  one  hand,  F]ooris,fl 
Pantar,  and  many  other  islands  on  the  other.  One  night,  during 
a  calm  with  a  smooth  sea,  the  Mary  IVfuttridge,  of  Baltimore, 
drifted  into  the  Jdalw  without  doing  damage  to  either  vessel.  Ten 
years  later  I  saw  this  celebrated  clipper  ship  with  her  masts 
removed,  a  coal  barge,  delivering  fuel  at  the  Boston  Navy  Yard. 
We  anchored  at  the  Portuguese  port  of  Dilli  on  Timor  for  water 
and  fresh  provisions.  It  was  to  this  place  the  English  had  ban- 
ished many  prominent  participants  of  the  Indian  mutiny. 
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The  passaja^e  from  Dilli  to  Nagasaki  was  very  tedious :  calms, 
baffling  and  light  winds,  compelled  us  to  go  far  to  the  eastward. 
We  sighted  the  Island  of  Guam,  little  thinking  that  that  spot  on 
the  far  horizon  would  one  day  be  one  of  our  outlying  possessions. 
After  all  our  remarkable  fast  sailing  at  various  times,  our  voyage 
from  New  York  to  Nagasaki,  Japan,  including  stoppages  in  port, 
was  over  five  months. 

At  Nagasaki  I  was  detached  and  ordered  to  the  double-endcr 
cruiser  Ashuelot.  The  Idaho  was  moored  opposite  the  city.  The 
hospital  was  established  on  board,  and  stores  were  delivered  when- 
ever a  vessel  called  for  them.  The  combination  of  a  store  and 
hospital  ship  was  unfortunate.  Discharging  coal  from  the  lower 
hold,  with  men  seriously  ill  on  the  deck  above,  did  not  prove  to  be 
a  success. 

In  July,  1869,  I  returned  to  the  Jdaiio.  Orders  had  been 
received  to  send  the  ship  to  San  Francisco,  where  she  was  to  be 
rebuilt  and  have  engines  again  installed.  In  August  we  left  Naga- 
saki for  Yokohama  with  forty  men  as  a  deck  force.  A  few  days 
out  of  port  we  ran  into  the  tail  end  of  a  typhoon,  and  lost  several 
sails  and  spars.  At  Yokohama  the  crews  of  the  Manmec,  Aroo- 
stock,  and  Unadiila,  gunboats,  which  had  been  sold  on  the  station, 
their  usefulness  having  passed,  joined  us,  with  all  the  men  whose 
term  of  enlistment  had  expired,  thus  making  a  total  of  four  hun- 
dred men.  We  were  delighted  with  the  prospect,  that  on  our 
homeward  passage,  we  would  be  able  to  handle  and  work  the  ship 
in  a  regular  ntan-of-war  fashion. 

Returning  home  for  their  final  examination,  there  also  came 
on  board  Midshipmen  W.  E.  Uhler,  C.  A,  Copp.  J.  C.  Hull,  G.  K. 
Adams,  and  G.  K.  Erowcr.  Poor  fellows,  all  were  drowned  in 
Yeddo  (Tokio)  Bay  on  board  the  steam  sloop-of-war  Oneida, 
when  she  was  sunk  with  a  large  loss  of  life,  January  24,  1870,  by 
the  Peninsular  and  Oriental  mail  steamer  Bombay.  The  latter  left 
the  Oneida  after  the  collision^  never  inquiring  if  assistance  was 
needed. 

Prior  to  1869,  and  for  many  years  later.  tJie  first  teas  of  the 
season  from  China  and  Japan  were  carried  to  Europe,  and  some  to 
America,  in  fast  clipper  ships.  In  this  there  was  a  great  compe- 
tition. The  officers  always  received  a  handsome  bonus  for  a  suc- 
cessful and  first  arrival  at  the  home  port.  The  English  tea-clipper 
ships  Tfiermopylae,  Marathon  and  Elisabeth  Nicholson  had,  for 
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years,    made    swift    passages    to    London,      These    ships    a 
several  others,  laden  with  teas  and  ready  for  sea  were  at  anc 
at  Yokohama  near  the  Idaho,  and  would  have  sailed  sooner, 
the  marine  insurance  companies  refused  to  '*  clear  them  until  t 
equinoctial  typhoon  season  had  passed." 

The  Idaho  received  orders  to  go  to  Hongkong,  to  take  on 
the  stores  left  at  the  abandoned  naval  storehouse  there,  and  then 
sail  for  San  Francisco,  The  commanding  officer,  Commander  B. 
Taylor,   represented  to  our  admiral,   Vice-Admiral    Stephen 
Rowan,  then  in  port,  the  status  of  the  tea-clipper  ships,  and  as] 
to  be  permitted  to  remain  until  tliey  sailctl.    The  admiral  Ihouj 
otherwise,  and  ordered  the  ship  to  leave  September  20,  which  ord 
was  obeyed. 

The  following  day  we  ran  into,  what  was  talked  about  for  fBtnr 
years  in  the  Far  East,  as  the  "  Fda)to's  Typhoon,"  were  disnosfAi 
to  the  lower  masts,  and  came  near  foundering,     h'or   some  fow 
this  disaster  was  used  as  a  text  at  the  Naval  Academy,  for  kn 
ships  had  ever  gone  through  the  center  of  a  tjphoon  or  had  regis- 
tered a  barometer  as  low  as  27,62. 

"The  I>aws  of  Storms,"  simple  as  they  are,  were  not  so  well 
understood  in  1869,  as  at  the  present  day ;  yet  every  line  officer  m 
our  wardroom  had  been  for  two  and  more  years  on  the  station,  and 
had  had  experience  with  these  revolving  gales.  About  7  a.  m.. 
September  21,  with  little  change  in  the  direction  of  the  wind. 
the  latter  and  sea  increasing,  and  the  barometer  steadily  fallingt 
there  was  every  indication  of  typhoon  weather.  It  was  suggesic^l 
to  heave  the  ship  to.  and  watch  which  direction  the  storm  was 
traveling.  Had  it  been  done,  we  would  have  left  the  center  far 
to  the  eastward.  As  we  had  plenty  of  searooni.  it  was  strongly 
urged  at  10  a.  m.  "  to  put  the  ship  on  the  starboard  tack  **  and 
run  for  several  hours  before  it.  Late  as  it  was.  by  the  maneuver 
we  surely  would  have  escaped  the  center  of  the  stomi.  Our  cap- 
tain, a  young  commander,  was  a  stranger  to  the  ship  and  station, 
was  anxious  to  make  a  quick  passage,  and  keep  up  the  reputation 
of  the  ship  for  speed  ;  he  believed  "  we  would  soon  out  run  the 
gale/'  and  so  we  kept  on  our  course  and  steered  for  the  center 
of  the  storm. 

For  the  better  understanding,  and  to  relate  what  took  place 
during  the  typhoon,  I  will  quote  at  the  end  of  this  narrative  the 
ship's  log,  and  its  hourly  reading  of  the  barometer,  also  the  letter 


I 
I 


I 


^ 


The  United  States  Ship  Idaho.  14; 

otthe  captain  to  the  admiral  reporting  the  disaster.     The  latter 
report  was  a  compilation  of  those  submitted  by  the  executive 
officer,  navigator,  and  the  three  watch  officers.     Before  it  wa 
sent,  the  captain  referred  it  to  these  officers,  and  several-  modifi-r 
cations  were  made. 

Many  incidents,  that  would  no  doubt  make  interesting"  reading, 
happened  during  the  storm,  but  were  not  recorded  in  the  ship's 
log  book.  We  were  too  busy  endeavoring  to  save  the  ship,  and 
much  of  the  log  was  written  the  next  day.  Critically  examined. 
it  may  appear  contradictory,  but  to  us  on  the  spot,  it  was  clear  and 
could  readily  be  explained.  I  quote  the  log  book  and  tlie  captain's 
report  exactly  as  they  were  written.  Ship's  logs  of  those  days  were 
little  more  than  a  very  abridged  statement  of  occurrences,  the 
conmianding  officers  retpiired  them  to  be  so.  Two  midshipmen 
were  stationed  by  the  navigator  to  watch  the  barometers,  tJiey 
were  also  consulted  by  other  officers,  and  their  reading  is  correct. 

One  unmcntioned  incident  came  directly  under  my  observation,  • 
All  boats,  with  the  exception  of  the  third  cutter  hanging  at  the 
davits  in  the  port  waist,  had  been  destroyed,  or  damaged  by  wind, 
sea,  and  falling  spars.     Midshipman  Copp  (drowned  four  months  ^ 
later  on  the  Oneida)   attempted  to  pass  a  hawser  around  this« 
cutter.    He  was  washed  out  of  the  boat,  and,  not  catching  the  rope 
I  threw  to  him,  he  remained  for  several  minutes  in   the  awful 
sea  alongside  while  the  ship  was  in  the  vortex  of  the  storm,  when 
a  wave  picked  him  up  and  threw  him  back  on  deck.    Tt  was  more 
than  surprising  that,  with  falling  spars  and  other  dangers,  officers 
and  men  were  not  killed  or  maimed.    With  the  exception  of  several 
minor  bruises,  no  person  was  injured  <luring  the  storm. 

At  daylight   the  following  morning,  the  sea  and  gale  having 
moderated,  we  began  to  clear  the  wreck,  and  saved  from  the  float- 
ing debris  some  of  the  broken  .spars  and  tacklings.     Above  the 
tops,  the  ship  had  hemp  standing  rigging.    Fortunately  the  Idaho  ^ 
carried  several  spare  spars,  and  by  working  day  and  night,  cutting; -^ 
fitting,  sewing,  and  making  many  alterations,  using  top  gallant- 
masts  for  topmasts,  etc.,  in  twenty-four  hours  the  ship  was  under  ™ 
"jury  rig."  carrying  topsails  as  courses,  and  topgallant  sails  forf 
topsails. 

In  this  disabled  condition,  the  course  was  shaped  for  Yoko- 
hama, the  ship  being  not  only  a  wreck  in  spars  and  sails,  but  even 
more  so  in  her  hull  and  fittings.    Decks  and  outside  seams 
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wide  open,  the  oakum  having  been  forced   out    by  tlu   ^! 
during  the  storm.     Many  chain  plates  of  the   lower  siar.iii: 
ging  had  been  wrenched  from  their  fastening-s  in  the  hull, 
vessel  was  hogged,  her  back  being  broken  forward  of  the 
section.     She  leaked  badly,  and  would  have  assuredly  f 
had  she  not  been  built  and  fastened  like  all  our  wooden 
with  broad,  iron,  diagonal  braces,  countersunk    into   the 
frames.     Merchant  vessels  are  not  so  strongly  built,  and  no 
this  is  the  reason  one  seldom  hears  that  sucli  a  vessel  has 
fully  passed  through  the  center  of  a  typhoon,  or  otiier  re 
stonns.     In  the  majority  of  cases,  they  had  joined  "  The  Pat 
Missing  Ships." 

A  few  days  after  the  stomi,  the  new  Pacific    side-wheel 
steamer  America  (burnt  in  Yokohama  harlxr  a  few  vears 
crowded  with  passengers,  on  her  maiilcn  voya^  from  Xew  \ 
\Ha  Cape  Town  to  Yokohama  and  San  Francisco,  sip^hted  u 
noticing  the  disabled  condition,  came  near  and  inquired  if 
tancc  was  needed.     Our  captain  sent  an  officer  on    l>oan1 
strict  orders  "to  accept  a  tow  to  Yokohama,  but  not  to  ask  fcr' 
Captain  l>Dane,  of  the  America,  declined  this  proposal  and 
various  interchanges  of  opinions,  he  steamed  away  for  Yok 
and  reported  to  our  admiral  our  conditions  and  whereabouts. 

The  latter,  with  the  flagship  Delaware,  the  Oneida,  I 
Ashuclot  and  Monocacy,  left  port  to  search  for  us  unsuccesif'rf* 
and,  after  a  week's  cruising,  returned  to  Yokohama.     The  D\ 
ware,  having  gone  farthest  to  the  eastward,  met  with  verv 
weather,  lost  several  spars  and  boats,  for  all  of  which,  we  «i 
Jdalto  did  not  feel  sorry. 

We  anchored  off  Yokohama  September  28.  i86y.  Sailing 
the  bay  before  an  easterly  gale,  the  good  old  ship  under  her  j 
rig  made  fourteen  knots  per  hour,  as  if  to  show  to  us  for 
last  time  what  slie  could  do.  She  never  left  the  port  again 
were  no  facilities  to  repair  her ;  it  would  have  required  the  re 
ing^  of  her  hull  in  a  drydock,  and  as  her  frames  were  of 
timber,  the  expense  would  not  have  warranted  the  outlay. 
was  condemned  for  active  service,  and  was  used  as  a 
station  ship  at  Yokohama  until  1875,  when  she  was  sold  to 
parties,  and  usc<l  for  several  years  longer  as  a  rice  hulk.  Later 
was  broken  up. 


The  United  States  Ship 


X461 


THE  LOG  OF  THE  IDAHO'S  TYPHOON. 

Monday,  September  20,  1869. 
Barometer. 
39.99    Left  Yokohama  at  Meridian. 

Tuesday,  Septembeb  21,  1869. 
29.97    Midnight  to  4  a.  tn.     Weather  overcast  with  light  drizzlinK   rain 

29.97  during  last  two  hours  of  watch;  fresh  breeze  from  N*d.  and  E'd. ; 

29.98  clouds,  cirrus,  cumulus  and  nimlius;  nuking  10  knoLs  on  course.    At 

29.97  4  changed  course  to  S.  W. 

R.  C.  HooKEB,  Lieutenant. 

29.98  From  4  to  8  a.  m.  First  part  of  watch  rain,  latter  overcast  but 
29.98  pleasant.  Wind  strong  from  E'd,  gradtially  hauling  to  the  S*d,  so 
29.94  that  by  6  o'clock,  ship  was  sharp  up  on  port  tack.  Set  staysail, 
29.96  .spanker  and  royals;  took  them  in  with  the  tof>-Ral]antsails  at  7.40. 

Carried  away  lee-main  topsail  sheet.  Clewed  down  the  topsails  to 
double  reef  them.  Very  rough  irregular  sea  running.  Ship  pitching 
moderately. 

O.  W.  Farenholt,  (Master. 

From  8  fo  Meridian.  Weather  pleasant.  Fresh  gales  from  S.  E- 
Clouds,  cirro.  cumulus,  sea  rough.  At  8^5  changed  course  to  S.  W. 
by  S,  double  reefed  the  topsails  fore  and  aft  and  took  in  jib.  Latter 
part  more  wind  with  very  rough  sea. 

J.  F.  Merrv,  Master. 

From  Meridian  to  4  p.  m.  Weather  overcast  and  rainy  with  stiff 
breeze  from  5'd.  and  E'd.;  clouds,  nimbus,  sea  rough.  At  i, 
called  all  hands  and  close  reefed  topsails:  hauled  up  and  furled 
courses.  Furled  mizzen  topsail.  Burst  new  fore-topmast  staysail 
and  set  fore  storm-staysail.  At  4  tnnk  in  and  furled  fore  topsail. 
Barometer  falling  during  watcli. 

C.  M.  Anthony,  Lieutenant. 

From  4  to  6  p.  v%.  Ship  laying  to  on  port  tack  with  close  reefed 
main-topsail,  fore  trysail  and  fore  storm-staysail,  helm  hard  up. 
Weather  overcast  and  rainy  with  gali-  from  S.  E.  At  4  p.  m. 
^77^  got  up  a  hawser,  and  rove  it  as  a  preventer  main-topsail  brace.  At 
4..P  the  gale  continued  increasing  with  sudden  and  powerful  gusts 
which  pressed  the  sea  down  almost  smooth,  cutting  nff  the  tops  of 
the  waves,  driving  the  spray  fore  and  aft  the  decks  and  making  a 
great  noise:  it  was  impossible  at  all  times  to  breathe  above  the 
weather  rail.  At  5.15  the  main-topsail  split  with  a  loud  crackling, 
and  simultaneously  with  this  the  main  yard  carried  away  in  the 
slings,  hanging  in  three  pieces  by  tlie  sail  and  lifts.  Let  go  the  lee 
brace  and  threw  everything  aback.  Set  the  main-trysail  and  secured 
the  wreck.  Main-irysaJI  Mew  into  the  ribbons.  At  6  p.  m.  blowing  a 
perfect  hurricane  with  such  a  fearful  howling  that  it  was  impossible 
to  be  heard  at  arms  length.  R,  c  Hooker,  Lieutenant. 
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27.80 
27.62 


28.62 
29-23 
39.99 


From  6  to  8  p.  m.  Blowing  a  terrific  hurricane  with  fearful  gu 
from  the  S.  E.  At  6  the  main-topsail  yard  went  in  the  slinks,  t 
wreck  hanging  in  the  lower  rigging  to  leeward.  Soon  after  the  f 
and  mizzen  royalmasia  went,  followed  by  the  main-royalmast  afli 
foretopgallant  yard.  Fore  storm  sail  and  fore  storm  staysail  »pUt 
and  blew  to  ribbons.  Attempted  to  get  a  tarpaulin  in  the  weath 
fore  rigging,  but  found  ii  impossible  to  get  on  the  forecastle.  Th 
cutter  was  washed  from  the  davits  without  and  preceptible  not 
another  sea  took  the  whale  boat,  broke  it  in  two,  half  going  ove 
board,  the  other  half  remaining  in  the  mizzen  rigging.  At  aboai  7.40 
the  gale  suddenly  died  away,  sea.5  breaking  over  the  ship  carryins 
away,  breaking  the  canopy  railing,  captains*  pantry,  armory,  forward 
part  of  top-gallant  forecastle  and  everything  loose  around  the  deda 
Secured  again  the  hatches  with  hammocks;  rigged  the  pumps  and 
attended  them  well;  ship  rolling  and  laboring  very  heavy  in  the 
frightful  sea  running,  which  often  would  break  over  the  fhip 
simultaneously  forward  and  aft.  shipping  tons  of  water.  Sccvred 
the  remaining  part  of  main  yard  and  set  to  worlc  to  clear  the  nrwk. 
the  crew  working  very  well.    At  7,10  the  barometer  stook  at  jjm. 

O.  W.  Faren'molt,  blaster. 
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From  8  p.  m,  to  Midnight.  At  8,  lying  to  on  port  tack  in  the  vortex 
of  the  storm,  nearly  calm  with  tremendous  high,  cross  and  o;*- 
fused  sea  breaking  over  the  ship  the  same  as  it  would  over  a  hall- 
tide  reef,  causing  her  to  tremble  violently  and  labor  heavily. 
Set  spanker  and  mizzen  staysail,  got  tarpauhn  and  boat  awnififS 
in  the  main  and  mizzen  rigging  to  bring  ship  head  to  wind ;  took  in 
spanker  and  mizzen  staysail  soon  after,  a^  the  wind  increase<L  Main- 
topmast  broke  close  to  the  cap.  coming  down  in  the  lee  main  rigging 
At  9.40  the  wind  increased,  blowing  as  hard  as  before  cntcnng  the 
vortex.  Barometer  at  one  time  as  low  as  27.80,  ri<)ing  rapidly 
at  midnight,  when  wind  began  to  moderate. 

J.  F.  MnitY.  Master 
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Wednesday,  Septembfji  22,  1869. 

29.89    From  Mid.  to  4  a.  m.    Weather  still  overcast,  with  vivid  fla«;he»  ol 

29.85     lightning  and  showers  of  rain  at  intervals,  wind  blowing  a  hurricanei 

29.80    from  the  N'd  and  W'd.,  got  awning  curtains  and  tarpaulins  in  the 

29.78    weather  riggings.    Shipping  seas  over  rails.    No  canvas  set.    Mizzen 

royal  fell  from  aloft  and  struck  the  deck.    At  \.yo  men  at  pumps  to 

free   ship.     At   215   wind   moderated.     Barometer   rising   and   sea 

apparently  subsiding.     Swiftered  in  fore  rigging  to  save  foremast 

Reefed  spanker  and  rove  new  outhaul.    Swiftered  in  main  rigging. 

High  sea  running. 

C.  M.  Anthokv.  Lieutenant 

"During  rest  of  day  cloudy  and  overcast  with  light  airs  from  the 
southwest,  rough  irregular  sea  running,  crew  employed  in  c!ca.rin<, 
wreck  and  rigging  jur)-masts ;  ship  standing  up  for  Yokohama.*' 
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Tltesday,  September  28. 
Anchored  off  Yokohama. 

Vortex  of  Typhoon  :    Lat.  ;is°  $'  N,  Long.  137*  8'  E. 

Official  Report. 

U.  S.  Store  Ship  "Idaho," 
At  Sea  September  25,  1869. 

Sir:  I  have  the  honor  to  submit  the  following  detailed  account  of  cir- 
cumstances attending  the  typhoon  of  the  21st  inst  It  has  been  compiled 
from  observations  of  the  ship's  log,  and  from  the  persona!  recollections 
of  the  officers  of  this  vessel.  The  indications  of  the  gale  date  from  i 
a.  m.  of  the  20th,  as  the  baromelcT  was  then  falling  regularly  and  cunlintied 
to  do  so,  until  it  finally  started  to  rise  from  27.62— at  a  time  when  few  of  us 
expected  ever  again  to  see  daylight.  A  typhoon  was  confidently  predicted 
by  shore  people  in  Yokohama  before  we  left,  and  even  while  we  were  hove 
to  for  the  Ashuelol.  the  weather  was  exceedingly  disagreeable,  gloomy  and 
threatening;  the  pilot  sapiently  declared  that  nothing  wouM  result  hut  a 
strong  northeaster  and  that  we'd  get  a  good  start  on  our  course.  During 
the  afternoon  the  sky  cleared  up  brightly,  the  wind  held  its  direc- 
tion as  predicted  by  the  pilot,  and  we  carried  studding  sails  until  the 
evening.  Throughout  the  mid  watch  of  the  Jist  the  wind  continued  ihc 
same,  the  ship  making  10  knots  per  hour  and  at  daylight  a  hght  drizzling 
rain  set  in.  During  the  morning  watch  the  sea  became  moderately  rough, 
and  during  the  forenoon,  the  ship  began  to  ride  uneasily  although  the 
force  of  the  wind  remained  nearly  the  same  being  logged  6.  6,  6,  and  8. 

At  Meridian  the  barometer  stood  29,70.  At  1  p.  m.  the  topsails  were 
close  reefed  (although  it  was  remarked  by  several  officers  at  the  time 
that  we  could  carry  single  reefs  with  top-gallant  sjiils),  however,  the  wind 
freshened  so  rapidly  that  before  hands  were  "  piped  down."  the  mainsail  and 
mizzen  topsail  were  furled.  At  ^  p.  m.  the  foresail  was  furled,  it  showing 
signs  of  weakness  along  the  head.  At  3.30  p.  m.  the  fore  topsail  was  taken 
in  and  furle<I.  l>uring  this  watch  a  new  fore  topmast  staysail  was  henl, 
the  fore  storm  staysail  and  trysail  were  set  and  at  4  p.  m.  the  ship  was 
laying  to.  on  port  tacV  under  fore  storm  staysail,  fore  trysail  and  ckise- 
rcefcd  main-topsail  heading  S.  W.  hy  S.  with  a  moderate  gale  from  S.  E. 
and  drizzling  rain.  The  sea  was  *iuitc  mu.uh  but  ^hc  mdc  very  uasily.  The 
barometer  stood  29.50,  falling  rapidly,  and  the  gale  was  increasing  with 
great  violence  holding  steadily  to  its  direction  S.  E.  nnti!  8.30  p.  m.. 
Between  4  and  5  p.  m.,  a  hawser  was  rove  as  a  prcvcnttr  main-topsail 
brace,  and  stout  jumpers  were  placed  in  the  lower  yard  arms  during  the 
afternoon.  After  $  p.  m.  the  gale  increased  by  terrj6c  gusts  to  a  hurri- 
cane. The  main-topsail  was  now  being  made  ready  for  selling  close 
reefed  in  case  the  topsail  should  go.  At  5.15  the  main  yard  went  in  the 
slings  with  a  thundering  crash,  the  starboard  arm  banging  furiously  to 
leeward  against  the  rail  and  rigging,  breaking  in  two,  one  piece  falling  in 
the  backstays  and  rigging,  the  other  hanging  by  the  sail,  brace,  and  lift. 
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until   Trapped  af^ainst  the  forward  swifter.     The  port  yardarni  flew   ai 
pressing    against    the    weather    rigging,    which    was    relieves!    of     ttraall' 
by   taking  the  jumper   well    forward   and   setting   it   up.     Simultaneously 
with   this   disaster   the   main-topsail    split   with   a   succession    of    deafen-^ 
ing    cracks,    sounding    like    volleys    of    musketry,    and    the    Ice    half^^ 
instantly  disappeared,   the  lee  brace  was  immediately   let  go,   the    topsail 
yard   flew    aback  and   the   main    trysail    was   set   as   quickly    as    possible. 
This   sail   did  good   service   for   nearly   an  hour   when   it   finally   blew   to 
ribbons.    The  noise»  fury,  and  impetuousity  of  the  hurricane  at  this  time 
was  indescribable.     The  prisoners  were  released  at  6  p.   m.    and   worked 
manfully  doing  whatever  they  were  told  in  securing  wrecks  and  rcpairiot 
damages,  too  much  praise  cannot  be  given  to  the  crew,  some  of   whom 
toiled  like  giants.     The   services  of   Boats-wain   Leeds    (passenger)    were 
mvaluablc.  in  cheering  and  leading  on  the  men  he  was  at   all   tin>cs  thr 
right  man  in  the  right  place.      Several  main-top  men  distinguished  them- 
selves by  securing  the  lee  main  yard  arm  from  crushing  in  the  ship's  side 
Awnings  and  curtains  were  placed  in  the  weather  rigging,  the  ship  lay  to 
almost  motionless  heeling  over  considerably.    The  gusts  of  wind  now  wat 
sudden  and  all  powerful,  their  fiendish  howl  deafening:  the  air  compMtd 
of  spray.     The  sea  was  prcscd  down  smooth,  the  top  of  the   wave  c* 
clean  oflf  by  the  wind,  and  carried  by  the  tempest  in  fine  spray  that  blinded 
us  and   stung  our  faces  painfully.     At  times  the  mainmast   was   in\is)fak 
from  the  quarter  deck,  it  was  utterly  impossible  even  to  look  ahovc  the  rail, 
and  below  it  we  actually  breathed  salt  water.     Orders  could  not  be  made 
intelligible  by  word  of  mouth,  the  trumpet   wa§  u.selcss,  and   work  alooe 
was  accomplished  by  example.     Men  became  sick  from  salt   water  which 
they  imbibed,  the  tempest  still  blew  from  the  S.  E.  and  continued  so  until 
7.40  p.  m.     Between  6.30  and  740  the   foUowing  accidents  occurred,  the 
main-topsail  yard,  fore  and  mizzcn  royalmasts  and  yards,  main-topgallant 
mast  and  yard,  and  fore-lop  gallant  yard  carried  away;   the   fore  trysail 
split,  followed  by  the  fragments  of  the  fore-storm  staysail,  the  sheet  of 
which  was  steadied  and  strengthened  by  twu  strong  tackles.    The  barometer 
stood  at  27.82  when  the  main-topmast  went  close  to  the  cap  with  a  fearful 
cra^^h,  coming  down  with  the  whole  debris  of  top  hamper,  starboard  half 
of  main  top,  all  of  which  lodged  outside  of  the  lee  main  rigging. 

The  wire  rigging  held  wonderfully,  the  mizzen  top  gallant  yard,  after 
hammering  to  leeward  for  some  time,  strangely  thrust  itself  between  the 
Ice  rigging  and  mast  and  jammed.  The  wreck  of  the  main-topmast  could 
not  be  cut  away,  and  the  ship  began  to  labor  heavily,  shipping  great  seas 
with  ^vcry  lurch.  One  of  those  seas  broke  the  whale  boat  in  two,  half  of 
it  went  overboard,  the  other  half  remaining  under  the  mizzen  top  being 
kept  there  by  the  force  of  the  wind ;  the  sea  crushed  and  carried  away  the 
bulkheads  of  the  cabin,  top  gallant  foncastle,  armory,  canopy  railing,  sky- 
lights, hammock  rail  and  everything  loose  about  the  decks.  Tlie  ship 
went  nearly  on  her  beam  ends,  but  in  a  moment  righted  and  left  the  third 
cutter  in  Ihe  sea  to  leeward;  the  barometer  had  now  fallen  to  27.63;  at 
7.10  p.  m.  A  sea  came  over  the  lee  b<iw,  carrying  away  and  breaking  ru] 
and  woodwork  from  forward,  sweeping  the  gangway  clean,  bringing  every- 
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thing  aft;  carrying  away  a  second  time  the  ward-room  skylight,  which  was 
now  secured  with  the  cabin  carpet,  but  stilt  tons  of  water  rolled  below. 
The  tempest  was  now  as  intense  as  it  was  possible  for  it  to  be,  and  its 
fury  unimaginable.  The  darkness  was  impenetrable  except  occasional 
flashes  of  very  sharp  lightning,  when  the  waves  could  be  seen  banked  over 
one  another,  seething  and  boiling,  high  alxjve  and  around  the  ship.  The 
noise  was  like  unearthly  yells  and  the  poor  ship  quivered  in  every  rimhcr. 

Suddenly  the  mercur>'  rose  to  28.81  and  with  slight  fluctuation  continued 
to  rise,  with  one  fierce  squall  the  tempest  dropped  almost  to  a  calm  and  we 
were  in  the  vortex.  A  confused  cross  sea  was  now  runing,  while  puffs 
and  s<iualls  came  from  all  points  of  the  compass.  The  ship  made  water 
fast,  the  pumps  were  manned,  the  men  singing  cheerily  and  congratulatinif 
themselves  the  gale  was  over.  Shipping  great  seas  every  instant,  and  being 
strained  continuously,  the  seams  in  the  dock  opened  fore  and  aft,  the 
water  poured  through  in  torrents,  damaging  and  destroying  all  books. 
clothing  and  stores,  as  well  as  all  the  personal  effects  of  the  officers  in  the 
wardroom  and  steerage,  and  the  crew  on  ihc  h<*r!h  rjt  ck.  Tlic  knees  were 
breaking,  bolts  nnd  chain  plates  drawing,  stanchions  fetching  away,  planks 
working,  and  decks  and  waterways  gasping  open.  The  forward  part  of  the 
ship  appeared  to  be  working  independently  of  the  after  part  During  the 
calm  she  shipped  a  sea  on  both  bows»  starboard  gangway  and  both  quarters 
at  the  same  instant,  the  decks  were  full  of  water  and  the  ship  trembled 
in  the  shock  as  if  she  would  ne^er  rise  again. 

Kxpecting  now  the  other  half  of  this  fearful  gale,  tarpaulins  were  now 
secured  in  the  rigging,  hatches  rcbattened.  close-reefed  spanker  gotten  ready, 
wreck  clenred  and  secured,  and  at  9.20  the  wind  came  out  with  redoubled 
fury  and  violence  from  the  N'd.  and  E'd.  striking  us  on  the  port  beam, 
7'he  ship  bore  up  well  and  laid  more  quietly  than  during  the  first  part  of 
the  typhoon.  The  wind  backed  to  the  N.  W.  and  moderated  rapidly,  still 
the  sea  was  very  rough  and  the  ship  rolled  fearfully  when  the  wind  went 
down.  ^m 

This  has  been  my  personal  recollection  during  this  fearful  and  dis^^| 
astrous  typhoon.  Old  sailors  in  the  ship,  some  of  whom  have  followed  the 
sea  for  fifty  years,  say  they  never  saw  it  blow  so  hard,  and  certainly  it 
appeared  impossible  that  it  ever  could  have  blown  harder.  I  cannot  close 
this  report  without  again  praising  the  excellent  behavior  of  the  crew,  who, 
worked  as  orderly  and  cheerfully  as  if  in  a  top-gallant-sail  breeze. 

Very  respectfully. 

B.  B.  Tavlor. 
Commander.  U.  S   N- 
Command 
The  Commander-in-Chtef, 
V.  S,  Asiatic  Fleet. 
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MOBILE  ARTILLERY  IN  ADVANCE  BASES. 
By  Major  Henfy  C.  Davis,  U.  S.  M.  C. 
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All  of  the  present  arrangements  for  the  defense  of  Advance 
Bases  contemplate  the  use  of  some  form  of  Naval  Artillery  as  a 
part  of  the  plan  of  defense. 

The  theory  is  excellent,  to  oppose  attacking  artillery  with  guns 
of  equal  or  nearly  equal  power. 

If,  however,  the  Advance  Base  is  to  be  at  all  mobile,  and  it  is 
conceded  such  bases  tnust  be  mobile,  then  some  other  form  of 
artillery  must  be  used.  At  least  it  must  supplement  the  semi- 
permanent mounts  and  guns  of  the  present  outfits. 

In  the  places  contemplated  in  the  different  schemes  of  defense 
gotten  up  by  various  boards  appointed  for  the  purpose,  no  at- 
tention has  been  paid  to  the  fact  that  such  places  are  to  be  defended 
by  anything  other  than  troops  and  the  naval  guns  which  these 
different  boards  have  recommended. 

These  gims  range  in  caliber  from  the  3-inch  semi-automatic  to 
the  6-inch  R.  F.  rifle.  Tlie  platforms  which  it  is  contemplated 
to  be  used  for  the  mounts  of  these  guns  are  to  be  put  in  selected 
places,  defending  points  at  which  it  is  thought  most  likely  the 
enemy  will  land  his  raiding  party.  There  they  are  stuck,  and,  of 
course,  in  the  present  day  their  location  will  not  be  a  matter  of 
secrecy  very  long,  and  in  any  case,  that  because  the  most  likely  spot 
for  a  landing  is  guarded,  is  the  best  reason  for  the  enemy  not 
coming  to  it.    One  cannot  make  plans  too  far  ahead  in  warfare. 

These  guns  are  permanently  located  or  they  are  semi-perma- 
nently  located,  in  cither  case  wc  lose  their  use  at  any  place  outside 
their  arcs  of  fire.  They  cannot  be  used  for  defense  o\\  the  land- 
ward side  of  the  work  they  occupy,  and  they  are  a  terrific  strain  on 
the  personnel  which  places  them  in  position  as  in  the  Naval  service 
the  personnel  of  the  defense  is  to  be  used  to  place  its  guns. 
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In  addition  to  this  strain  of  getting  guns,  weighing*  as  high  as 
six  tons,  from  a  ship  or  transport,  there  is  the  greater  strain  of 
handling  them  on  shore  by  man  power  assisted  by  such  blocks 
and  tackle  as  are  sent  along  or  at  hand. 

Even  the  most  rapid  and  untiring  work  on  the  part  of  the  xm 
engaged  will  not  compensate  for  the  time  lost  with   such  a  ty 
of  gun;  nor  will  its  power  be  so  much  in  excess  of  a  more  mobil 
type  as  to  make  the  trouble  of  placing  it  worth  while. 

It  seems  beyond  doubt  that  the  mobile  gun,  which  means  a  gun 
with  a  carriage  not  so  heavy  but  that  it  can  be  hauled  around 
man  power,  is  the  gim  we  ninst  have  for  our  advance  bases. 

What  should  this  gun  be?  It  took  from  ten  to  fourteen  vol 
of  oxen  to  haul  around  the  4.7-inch  gun  used  by  the  English  in 
the  South  African  war ;  and  yet  we  have  guns  heavier  in  vrvight 
and  no  more  powerful  which  we  are  to  use  in  our  landing- open- 
tions  and  our  advance  base  work,  and  which  we.  so  far  as  I  vb 
able  to  find  out,  are  to  haul  about  by  man  power. 

It  does  not  enter  into  our  scheme  of  advance  base  work  to 
transport  a  gun  for  any  such  distances  as  this  English  gun  travelled 
in  the  Boer  war,  but  it  is  possible  that  a  landing  operation  from  the  ^ 
fleet  may  take  a  gun,  from  necessity,  much  further  than  is  thought  B 
at  the  time  of  landing.  We  must  have,  therefore,  a  type  which  can 
be  handled  by  some  motive  power  which  is  easily  transported 
on  the  ship  or  the  transport  which  carries  the  gun  and  its  limber. 

The  fire  department  of  the  city  of  New  York  are  about  to  fit 
out  their  old  horse-drawn  engines  with  a  tractor  which  has  bcen^J 
perfected  by  an  automobile  expert  by  the  name  of  Qiristy.    Thisfl^ 
tractor  is  the  solution  of  the  rapid  transport  of  heav>'   vehicles 
which  are  not  outfitted  with  an  engine  as  an  integral  part  of  the  ^ 
vehicle.  H 

By  means  of  a  modification  of  the  fifth  wheel,  the  front  wheels 
of  the  engine  are  removed  and  the  tractor  placed.  The  space 
taken  up  adds  very  little  to  the  original  length  of  the  engine  and 
the  speed  and  power  are  greater  than  they  got  out  of  the  three 
horses  which  formerly  pulled  tlie  same  machine.  ^ 

One  of  these  tractors  fitted  to  the  front  wheels  of  the  present  | 
5-inch  gun  and  limber  will  haul  it  any  place  horses  can  haul  it, 
will  take  it  there  faster  and  will  not  be  placed  out  of  action  by  ^ 
having  its  horses  shot  down.  H 

Docs  it  not  seem  that  some  such  schetue  as  this  gives  a  very 
easy  and  logical  solution  of  the  otherwise  impossible  problem  of 
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providing-  an  ever-ready  method  of  transportation  other  than  that 
supplied  by  the  men? 

There  is  ample  room  to  store  this  or  a  similar  type  of  tractor 
on  board  ship ;  or  even  two  of  them.  They  occupy  only  half  of  the 
space  which  a  3-inch  field  gun  and  carriage  occupy. 

The  use  of  such  a  machine  means  also  that  stores  and  such 
things  as  are  needed  by  a  force  on  shore  can  be  hauled  from  the 
wharves  by  some  other  means  than  by  man  propelled  carts. 

Certainly  it  is  well  worth  the  trial.  Fitted  to  a  gun  as  heavy 
as  the  5-inch  field  gun  we  have  an  ideal  gun  for  advance  base 
work.  A  gun  which  can  very  easily  take  the  place  of  the  present 
3-inch  gun.  and  which  will  be  more  than  twice  as  useful  for  landing 
and  advance  base  work,  but  Siich  a  gun  must  have  power  to  move 
other  than  that  stipplied  by  the  men. 

There  is  a  case  in  the  author's  mind  where  guns  are  being  placed 
for  the  protection  of  a  harbor  which  may  some  day  be  used  as  an 
advance  base.  These  guns  are  set  on  platforms  of  18  x  14  x  i8 
timbers  and  the  whole  is  set  in  a  concrete  bed.  The  guns  were 
transported  six  miles  by  man  power  assisted  by  block  and  tackle. 
They  were  6-inch  guns  and  when  placed  offered  no  better  defense 
than  a  mobile  howitzer  would  have  given,  in  fact  not  as  good, 
because  they  tvere  placed,  and  could  only  shoot  towards  the  open 
sea. 

Supf)Ose  an  enemy  had  made  a  landing  on  the  opposite  side  of 
the  place  these  guns  were  in  position  ?  There  is  no  means  by  which 
they  could  be  used  in  their  own  defense,  whereas,  with  mobile 
gun.s,  they  could  he  concentrated  into  a  battery  which  would  play 
havoc  with  any  land  attack  approaching  them. 

Tn  addition  to  the  fact  that  a  mobile  gtm  could  be  rapidly  taken 
from  place  to  place  when  needed,  they  can  be  more  easily  concealed 
than  a  permanent  gun  mount,  and  they  can  be  concentrated  when 
needed,  a  feature  which  has  been  entirely  overlooked  in  the  case 
alx)ve  mentioned  where  four  guns  are  widely  scattered. 

It  does  not  rehire  a  very  profound  knowledge  of  tactics  to 
realize  that  a  such  a  wide  separation  is  fault>'  and  more  particu- 
larly when  the  widely  separated  guns  form  the  only  artillery  de- 
fense at  present  provided  or  contemplated. 

Rut  we  cannnt  confine  ourselves  to  one  case.  Tt  is  none  the 
less  true,  however,  that  the  same  principle  hofds  in  all  cases. 
Permanent  artillery  defense  must  hazfe  mobile  artillery  for 
defense  as  well  as  infantry.    The  minute  we  contcfnplate  the 
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of  guns  ivhich  are  not  mobile  for  adi'ance  base  u.*ork,  that  mmu] 
the  base  is  not  a  mobile  base,  and  tlurcforc  should  not  b(  i^^\ 
sidered  as  an  advance  base  so  far  as  naval  tuorfarf  is  co^tnn 

If  guns  of  this  type  are  to  be  used,  then  we  must  assurwIW  iM 
to  the  outfits  for  advance  bases  mobile  guns  and  tht  mciiiij 
make  them  mobile  in  fact  as  well  as  in*  nc$ne. 

Even  if  we  have  no  other  means  of  transporting  ihe^e  g»{ 
than  that  supplied  by  the  men  of  an  advance  base  forcc^  wc 
none  the  less  ha^ue  the  guns  and  hope  for  the  powers  thai  be  topi 
us  some  means  of  getting  them  about,  which  is  practical  Jcri 
naval  outfit.    Draught  animals  do  not  provide  such  a  mean^  fcf*j 
for  the  na\7,  and  so  we  come  to  the  question  already  mentioaif 
either  an  automobile  gun  or  a  tractor  to  be  used  with  thesfl 
we  need. 

The  naval  guns  at  present  used  in  the  advance  base  worir. 
not  placed  in  their  pcjsitions  for  use  against  the  artiller>'  of  al 
but  are  to  be  used  against  the  landing  parties  from  a  ship, 
work  can  be  done  in  much  better  style  by  a  mobile  gun  for  t»l 
reasons ;  first,  the  attacking  sliips  will  not  know  the  location  t^-\ 
approximately  of  such  gims,  and  secondly,  such  gains  can  do  tfae] 
work  and  get  away  after  exposing  their  position,  or  they  can 
indirect  fire  and  not  be  located  at  all  by  the  enemy. 

With  such  a  target  as  a  modem  gun  emplacement  makes, 
with  our  knowledge  of  the  quality  of  marksmanship  of  the  nai 
of  the  first  class,  a  g\m  or  two  of  the  type  now  used  could  not 
to  do  anything  against  a  ship.    The  ship,  on  the  other  hand, 
stand  out  of  range  and  make  things  very  warm  for  the  crew 
tlic  gim  mounted,  as  it  would  necessarily  be,  for  advance  huel 
work. 

Guns  in  permanent  or  semi-permanent  positions  could  not  kecy 
small  craft  from  coming  in  close  enough  to  cut  cnl)Ies  or  shoot  19 
store  houses,  etc.,  because  their  fire  could  Ik  kept  down  by 
heavier  guns  from  the  protecting  ships.  Mobile  guns  of  a 
ficiently  heavy  caliber  could  do  this  because  tlicy  could  ch 
their  jxisiiion  or,  as  stated  before,  could  use  indirect  fire,  and 
expose  themselves.  The  wonderful  work  done  in  the  present  da] 
with  this  indirect  fire  must  not  be  forgotten,  and  the  nhscrv< 
would  not  want  a  better  place  to  observe  the  fall  of  Uicir  sh< 
than  the  water  of  harbor  in  which  all  the  distances  are  accurate 
known. 
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At  the  battle  of  the  Yalu,  in  the  Russo-Japanese  war,  the  Jap- 

ese  concealed  in  one  night  seventy-two  field  guns  and  twenty 

owitzers  from   the  Russians,  and   the  Russian  batteries  which 

were  conspicuously  placed,  were  put  out  of  action  in  thirty  minutes. 

^    No  target  could  be  more  conspicuous  than  boats  loaded  with  men 

attempting  to  land,  and  nine  out  of  ten  guns  of  the  type  used  at 

present  for  advance  base  work  are  by  reason  of  their  mounts  very 

Konspicuous. 
Field  guns  or  howitzers  could  be  concealed  from  the  ships 
upporting  the  landing  and  would,  if  efficiently  served,  put  out 
f  action  any  landing  party,  while  the  chance  of  the  landing  being 
P  cflFectcd  is  much  more  probable  if  we  have  to  rely  solely  on  guns 
t     placed  in  permanent  positions,  guns  lacking  mobility. 

»It  is  not  the  purpose  of  this  article  to  decry  the  use  of  guns  of 
ft   type   requiring   a   senii-pcnnanent    mount,   nor   does    it   enter 
ttic  author's  thought  that  such  guns  are  not  needed,  but  to  make 
these  immobile  guns  efficient  ice  must  add  to  their  defense  gufis 
[      of  a  mobile  type. 

\  We  must  bear  in  mind  the  fact  that  an  advance  base  for  the 
use  of  the  navy  will  probably  be  seized  in  a  night  or  a  day.  We 
I  cannot  waste  the  time  in  getting  the  ponderous  naval  guns  off 
the  ships  making  the  seizure.  We  must  have  guns  designed 
for  the  purpose  and  they  must  be  fitted  so  that  when  the  work  of 
assembling  them  and  getting  them  ofif  the  ship  is  completed,  work 
which  would  be  assisted  by  all  the  mechanical  apparatus  on  a  war- 
ship, they  can  be  run  by  their  own  power  to  their  positions.  We 
must  not  call  on  men,  wlio  will  probably  be  needed  on  the  ships, 
to  go  off  on  such  an  expedition  as  dragging  a  dead  weight  of  five 
or  six  tons  various  distances  over  unknown  country. 

We  must  have  guns  which  can  be  rapidly  moved  from  one  place 
to  another,  guns  which  are  not  tied  down  when  in  place  and  use- 
less except  in  a  very  limited  arc  of  horizontal  train. 

The  design  of  the  naval  ship's  gim  is  against  it  for  this  work. 
The  extreme  elevation  for  which  they  arc  generally  designed  is 
fifteen  degrees,  and  it  is  quite  likely  that  we  will  want  to  use  a  still 
greater  elevation  to  accomi>lish  anything  with  indirect  fire. 

If  our  contemplated  naval  bases  in  the  Pacific  are  isolated  by 
having  the  cables  cut,  and  if  we  are  to  be  in  ignorance  of  their 
fate  in  the  event  of  war  until  some  news  can  be  gotten  by  our 
scout  cruisers  or  other  fast  ships,  wc  must  certainly  give  these 
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of  guns  7Mch  are  not  mobile  for  advatice  base  li^ork,  thai 
the  base  is  not  a  mobile  base,  and  tftcrefore  sfiould  noth<at 
sidered  as  an  advance  base  so  far  as  naval  uwrfarr  is  conanM 

If  guns  of  this  type  are  to  be  used,  then  we  must  assurcdljlil| 
to  the  outfits  for  advance  bases  mobile  guns  and  the  mcmfcl 
make  them  mobile  in  fact  as  well  as  in.  name. 

Even  if  we  have  no  other  means  of  transporting-  these 
than  that  supplied  by  the  men  of  an  advance  base  force,  wt 
none  the  less  Itave  the  f^upts  and  hope  for  the  powers  that  be  lo^  | 
us  some  means  of  getting  ihcm  about,  which  is  practical  ir 
naval  outfit.    Draught  animals  do  not  provide  such  a  means  tt»2j 
for  the  navy,  and  so  we  come  to  the  question  already  mcntiort 
either  an  automobile  gun  or  a  tractor  to  be  used  with  thcgv| 
we  need. 

The  naval  guns  at  present  used  in  the  advance  base  wot^ 
not  placed  in  their  positions  for  use  against  the  artillery  of 
but  are  to  be  used  against  the  landing  parties  from  a  ship. 
work  can  be  done  in  much  better  style  by  a  mobile  gun  for 
reasons;  first,  tlie  attacking  ships  will  not  know  the  location f^] 
approximately  of  such  gims,  and  secondly,  such  guns  can  dot^ 
work  and  get  away  after  exposing  their  position,  or  they  caD«| 
indirect  fire  and  not  be  located  at  all  by  the  enemy. 

With  such  a  target  as  a  modern  gun  emplacement  make*, 
with  our  knowledge  of  the  quality  of  marksmanship  of  the  nanej 
of  tlie  6rst  class,  a  gun  or  two  of  the  type  now  used  could  not  huft] 
lo  do  anything  against  a  ship.    The  ship,  on  the  other  hand, 
stand  out  of  range  and  make  things  very  warm  for  the  crew 
the  gun  mounted,  as  it  would  necessarily  be,  for  advance  ba*] 
work. 

Guns  in  permanent  or  semi-permanent  positions  could  not 
small  craft  from  coming  in  close  enough  to  cut  cables  or  shoot 
store  houses,  etc,  because  their  fire  could  Ik  kept  down  by 
heavier  gims  from  the  protecting  ships.  Mobile  guns  of  a  suf- 
ficiently heavy  caliber  could  do  this  because  they  could  chan^ 
their  position  or,  as  slated  before,  could  use  indirect  fire,  and  nor 
expose  themselves.  The  wonderful  work  done  in  the  present  day 
with  this  indirect  fire  must  not  be  forgotten,  and  the  obscrren 
would  not  want  a  better  place  to  observe  the  fall  of  their  sbdb. 
than  the  water  of  harbor  in  which  all  the  distances  are  accanUdy; 
known. 
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At  the  battle  of  the  Yalu,  in  the  Russo-Japanese  war,  the  Jap- 
lese  concealed  in  one  night  seventy-two  field  ^ins  and  twenty 
(witzers  from  the  Russians,  and  the  Russian  batteries  which 
rere  conspicuously  placed,  were  put  out  of  action  in  thirty  minutes, 
'o  target  could  be  more  conspicuous  than  boats  loaded  with  men 
ittenipting  to  land,  and  nine  out  of  ten  gims  of  the  type  used  at 
f*  present  for  advance  base  work  are  by  reason  of  their  mounts  very 
^   conspicuous. 

^  Field  guns  or  howitzers  could  l)e  concealed  from  the  ships 
B  supporting  the  landing  and  would,  if  efficiently  served,  put  out 
■  of  action  any  landing  party,  while  the  chance  of  the  landing  being 
B   effected  is  much  more  probable  if  we  have  to  rely  solely  on  guns 

K laced  in  permanent  positions,  guns  lacking  mobility. 
It  is  not  the  purpose  uf  this  article  to  decry  the  use  of  guns  of 
type   re^iuiring   a   semi -permanent    mount,   nor   does    it   enter 
*     the  author's  thought  that  such  guns  are  not  needed,  but  to  make 

k these  immobile  guns  efficient  tk'c  must  add  to  their  defense  guns 
of  a  mobile  type, 
i         We  must  bear  in  miml  the  fact  that  an  advance  base  for  the 
use  of  the  navy  will  probably  be  seized  in  a  night  or  a  day.    We 
cannot  waste  the  time  in  getting  the  ponderous  naval  guns  off 
the  ships  making  the  seizure.     We  must  have  guns  designed 
I      for  the  purpose  and  they  must  be  fitted  so  that  when  the  work  of 
;      assembling  them  and  getting  them  off  the  ship  is  completed,  work 
i      which  would  be  assisted  by  all  the  mechanical  apparatus  on  a  war- 
ship, they  can  be  nm  by  their  own  power  to  their  |M)sitions.    We 
must  not  call  on  men,  who  will  probably  be  needed  on  the  ships, 
to  go  ofT  on  such  an  expedition  as  dragging  a  dead  weight  of  five 
Wi  or  six  tons  various  distances  over  unknown  country. 
^^     Wc  must  have  guns  which  can  be  rapidly  moved  from  one  place 
to  another,  guns  which  are  not  tied  down  when  in  place  and  use- 
less except  in  a  very  limited  arc  of  horizontal  train. 

The  design  of  the  naval  ship  s  gun  is  against  it  for  this  work. 
The  extreme  elevation  for  which  they  are  generally  designed  is 
fifteen  degrees,  and  it  is  quite  likely  that  we  will  want  to  use  a  still 
greater  elevation  to  accomplish  anything  with  indirect  fire. 

If  our  contemplated  naval  bases  in  the  Pacific  are  isolated  by 
having  the  cables  cut,  and  if  we  are  to  be  in  ignorance  of  their 
fate  in  the  event  of  war  until  some  news  can  be  gotten  by  our 
scout  cruisers  or  other  fast  ships,  we  must  certainly  give  these 
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of  ,^uns  which  are  not  ttiobUe  for  adx^ance  base  •zt'orfc,  thai  m 
the  base  is  not  a  mobile  base,  and  therefore  sJiould  not  be 
sidercd  as  an  advance  base  so  far  a^  naval  warfare  is  coniena 

If  guns  of  this  type  are  to  be  used,  then  we  must  assurtdltii| 
to  the  outfits  for  advance  bases  mobile  guns  and  the  mottft 
make  them  mobile  in  fact  as  well  as  ub  fuj$ne. 

Even  if  we  have  no  other  means  of  transporting  thc*c  (a 
than  that  supplied  by  the  men  of  an  advance  base  force,  wt  ■§ 
none  the  les«  fuwe  the  gun^  and  hope  for  the  powers  that  be  topt 
us  some  means  of  getting  them  about,  which  is  practical  fa» 
naval  outiit.  Draught  animals  do  not  provide  such  a  means  £ivlt] 
for  the  navy,  and  so  we  come  to  the  question  already  mcnl 
either  an  automobile  gun  or  a  tractor  to  be  used  with  the^j 
we  need. 

The  naval  guns  at  present  used  in  the  advance  base  work 
not  placed  in  their  p<isitions  for  use  against  the  artillery-  of 
but  are  to  be  used  against  the  landing  parties  from  a  ship, 
work  can  be  done  in  much  better  style  by  a  mobile  g^un  fori 
reasons ;  first,  the  attacking  ships  will  not  know  the  location  «1 
approximately  of  such  gims,  and  secondly,  such  gims  can  dolli| 
work  and  get  away  after  exposing  their  position,  or  they  can' 
indirect  fire  and  not  be  located  at  all  by  the  enemy. 

With  such  a  target  as  a  modern  gun  emplacement  makes 
with  our  knowledge  of  the  quality  of  marksmanship  of  the  nai 
of  the  first  class,  a  gim  or  two  of  the  type  now  used  could  not 
to  do  anything  against  a  ship.    The  ship,  on  the  other  hand, 
stand  out  of  range  and  make  things  very  warm  for  the  crew 
the  gun  mounted,  as  it  would  necessarily  be,  for  advance 
work. 

Guns  in  permanent  or  semi-permanent  positions  could  oot 
small  craft  from  coming  in  close  enough  to  cut  cables  or  sliooC 
store  houses,  etc.,  because  their  fire  could  be  kept  dov^-n  by 
heavier  guns  from  the  protecting  ships.  Mobile  gnns  of  a  i 
ficicntly  heavy  caliber  could  do  this  because  tlicy  could  chanft 
their  position  or,  as  stated  before,  could  use  indirect  fire,  and  oat 
expose  themselves.  The  wonderful  work  done  in  the  present  da? 
with  this  indirect  fire  must  not  be  forgotten,  and  the  observer! 
would  not  want  a  better  place  to  observe  the  fall  of  their  *bcij 
tJian  the  water  of  harbor  in  whicli  all  the  distances  are  accurmici) 
known. 
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1471 


At  the  battle  of  the  Yalu,  in  tlie  Russo-Japaiiese  war,  the  Jap- 
lese  concealed  in  one  night  seventy-two  field  guns  and  twenty 
lowitzers  from   the  Russians,  and   the   Russian  batteries   which 
■were  conspicuously  placed,  were  put  out  of  action  in  thirty  minutes. 

*  No  target  could  be  more  conspicuous  than  boats  loaded  with  men 
attempting  to  land,  and  nine  out  of  ten  guns  of  the  type  used  at 
present  for  advance  base  work  are  by  reason  of  their  mounts  very 

~   conspicuous. 

Field  guns  or  howitzers  could  be  concealed  from  the  ships 

supporting  the  landing  and  would,  if  efficiently  served,  put  out 

1  of  action  any  landing  party,  while  the  chance  of  the  landing  being 

I  effected  is  much  more  probable  if  we  have  to  rely  solely  on  guns 

*  placed  in  permanent  positions,  guns  lacking  mobility. 

It  is  not  the  purpose  of  this  article  to  decry  the  use  of  guns  of 

*  a  type  requiring  a  semi-permanent  mount,  nor  does  it  enter 
the  author's  thought  that  such  guns  are  not  needed,  but  to  make 
these  immobile  guns  efficient  ice  must  add  to  their  defense  gufis 
of  a  fuobile  type. 

We  must  bear  in  mind  the  fact  that  an  advance  base  for  the 
use  of  the  navy  will  probably  be  seized  in  a  night  or  a  day.  We 
cannot  waste  the  time  in  getting  the  ponderous  naval  guns  off 
the  ships  making  the  seizure.  We  must  have  guns  designed 
for  the  purpose  and  they  must  \k  fitted  so  that  when  the  work  of 
assembling  them  and  getting  them  off  the  ship  is  completed,  work 
which  would  be  assisted  by  all  the  mechanical  apparatus  on  a  war- 
ship, they  can  he  run  by  their  own  pnwer  to  their  positions.  We 
must  not  call  on  men,  who  will  probably  be  needed  on  the  ships, 
to  go  off  on  such  an  expedition  as  dragging  a  dead  weight  of  five 
or  six  tons  various  distances  over  unknown  country. 

Wc  must  have  guns  which  can  be  rapidly  moved  from  one  place 
to  another,  guns  which  are  not  tied  down  when  in  place  and  use- 
less except  in  a  very  limited  arc  of  horizontal  train. 

The  design  of  the  naval  ship's  gun  is  against  it  for  this  work. 
The  extreme  elevation  for  which  they  arc  generally  designed  is 
fifteen  degrees,  and  it  is  quite  likely  that  we  will  want  to  use  a  still 
greater  elevation  to  accomplish  anything  with  indirect  fire. 

If  our  contemplated  naval  bases  in  the  Pacific  arc  isolated  by 
having  the  cables  cut,  and  if  wc  are  to  be  in  ignorance  of  their 
fate  in  the  event  of  war  until  some  news  can  be  gotten  by  our 
scout  cruisers  or  other  fast  ships,  wc  must  certainly  give  these 
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of  guns  ivhich  are  not  mobile  for  advance  base  zoork,  ihat  wmm 
the  base  is  not  a  mobile  base,  and  therefore  should  not  bt  m 
sidcred  as  an  advatue  base  so  far  as  nai'ol  UHirfare  is  con£€ntt 

If  guns  of  this  type  are  to  be  used,  then  we  must  assumljiAll 
to  the  outtits  for  advance  bases  mobile  guns  and  the  matt  1 1 
make  them  mobile  in  fa-ct  as  well  as  i'm.  ttamc. 

Even  if  we  have  no  other  means  of  transporting  tlicKfVi 
than  that  supplied  by  the  men  of  an  advance  base  force,  wt  wt 
none  the  less  have  the  f^uns  and  hope  for  the  powers  that  beti)^ 
us  some  means  of  getting  them  about,  which  is  practical  i»»j 
naval  outfit.  Draught  animals  do  not  provide  such  a  means  ifft] 
for  the  navy,  and  so  we  come  to  the  question  already 
either  an  automobile  gun  or  a  tractor  to  be  used  with  the 
we  need. 

The  naval  guns  at  present  used  in  the  advance  base  worV^ 
not  placed  in  their  positiuns  for  use  against  the  artillery  of 
but  arc  to  be  used  against  the  landing  parties  from  a  ship. 
work  can  be  done  in  much  better  style  by  a  mobile  gun  foci 
reasons;  first,  the  attacking  ships  will  not  know  the  locatioo 
approximately  of  sucli  gims,  and  secondly,  such  guns  can  do 
work  and  get  away  after  exposing  their  position,  or  they  can 
indirect  fire  and  not  be  located  at  all  by  the  enemy. 

With  such  a  target  as  a  modern  gun  emplacement  make«,  «*! 
with  our  knowledge  of  the  quality  of  marksmanship  of  the  iu«» 
of  the  first  class,  a  gun  or  two  of  the  type  now  used  could  not  ha^\ 
to  do  anything  against  a  ship.  The  ship,  on  the  other  hand. 
stand  out  of  range  and  make  things  very  warm  for  the  crew 
the  gun  mounted,  as  it  would  necessarily  be,  for  advance 
work. 

Guns  in  permanent  or  semi-permanent  positions  could  nol 
small  craft  from  coming  in  close  enough  to  cut  cables  or  shooc 
store  houses,  etc.,  becaust  their  fire  could  be  kept  down  bv 
heavier  guns  from  the  protecting  ships.  Mobile  guns  of  a  «a^ 
ficicntly  heavy  caliber  could  do  this  because  llicy  could  change 
their  position  or,  as  stated  before,  could  use  indirect  fire,  and  t>o: 
expose  themselves.  The  wonderful  work  done  in  llie  present  <t»* 
with  this  indirect  fire  must  not  be  forgotten,  and  the  (4»serven 
would  not  want  a  better  place  to  observe  the  fall  of  their  sbdk 
than  the  water  of  harbor  in  which  all  the  distances  arc  accurate^ 
known. 
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At  the  battle  of  the  Yalu,  in  the  Russo-Japanese  war,  the  Jap- 
nese  concealed  in  one  night  seventy-two  field  guns  and  twenty 
'  howitzers  from  the  Russians,  and  the  Russian  batteries  which 
■  were  conspicuously  placed,  were  put  out  of  action  in  thirty  minutes. 

*  No  target  could  be  more  conspicuous  than  boats  loaded  with  men 
attempting  to  land,  and  nine  out  of  ten  guns  of  the  type  used  at 
present  for  advance  base  work  arc  by  reason  of  their  mounts  very 

-   conspicuous. 

i^  Field  guns  or  howitzers  could  be  concealed  from  the  ships 
1  supporting  the  landing  and  would,  if  efficiently  served,  put  out 
»  of  action  any  landing  party,  while  the  chance  of  the  landing  being 
»  effected  is  much  more  probable  if  we  have  to  rely  solely  on  guns 

•  placed  in  permanent  positions,  guns  lacking  mobility. 

It  is  not  the  purpose  of  this  article  to  decry  the  use  of  guns  of 

»   a   type   requiring  a  semi-pcrmanenl    mount,   nor  does   it  enter 

the  author's  thought  that  such  guns  are  not  needed,  but  to  make 

these  immobile  guns  efficient  zee  must  add  to  their  defense  guns 

of  a  mobile  type. 

We  must  bear  in  mind  the  fact  that  an  advance  base  for  the 
use  of  the  navy  will  probably  be  seized  in  a  night  or  a  day.  We 
cannot  waste  the  time  in  getting  the  ponderous  naval  guns  off 
the  ships  making  the  seizure.  We  must  have  guns  designed 
for  the  purpose  and  they  must  be  fitted  so  that  when  the  work  of 
assembling  them  and  gelling  them  off  the  ship  is  completed,  work 
which  would  be  assisted  by  all  the  mechanical  apparatus  on  a  war- 
ship, tliey  can  be  nm  by  their  own  power  to  their  p4xsitions.  We 
must  not  call  on  men,  who  will  probably  be  needed  on  the  ships, 
to  go  off  on  such  an  expedition  as  dragging  a  dead  weight  of  five 
or  six  tons  various  distances  over  unknown  country. 

We  must  have  guns  which  can  he  rapidly  moved  from  one  place 
to  another,  gims  which  are  not  tied  down  when  in  place  and  use- 
less except  in  a  very  limited  arc  of  horizontal  train. 

The  design  of  the  naval  ship's  gun  is  against  it  for  this  work. 
The  extreme  elevation  for  which  they  are  generally  designed  is 
fifteen  degrees,  and  it  is  quite  likely  that  we  will  want  to  use  a  still 
greater  elevation  to  accomplish  anything  with  indirect  fire. 

If  our  contemplated  naval  bases  in  the  Pacific  arc  isolated  by 
having  the  cables  cut,  and  if  we  are  lo  be  in  ignorance  of  their 
fate  in  the  event  of  war  until  some  news  can  be  gotten  by  our 
scout  cruisers  or  other  fast  ships,  wc  must  certainly  give  these 
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of  guns  iMch  are  not  mobile  for  advance  base  xiL^tk,  thai  minuit 
the  base  is  not  a  mobile  base,  and  therefore  should  not  be  eon- 
sidered  as  an  advance  base  so  far  as  naval  warfare  is  conerme4 

If  guns  of  this  type  are  to  be  used»  then  we  must  assuredly  add 
to  the  outRts  for  advance  bases  mobile  guns  and  the  means  to 
make  them  mobile  in  fact  as  well  as  in  fiame. 

Even  if  we  have  no  other  means  of  transporting  these 
than  that  supplied  by  the  men  of  an  advance  base  force,  wc 
none  the  less  haz^c  the  guns  and  hope  for  the  powers  that  be  to  gnx 
us  some  means  of  getting^  them  about,  which  is  practical  for  a 
naval  outfit.  Draught  animals  do  not  provide  such  a  means  forik 
for  the  navy,  and  so  we  come  to  the  question  already  mentiooe^ 
either  an  automobile  gun  or  a  tractor  to  be  used  with  the  fm 
we  need. 

The  naval  guns  at  present  used  in  the  advance  base  wor>jr 
not  placed  in  their  positions  for  use  against  the  artillery  of  a^ 
but  arc  to  be  used  against  the  landing  parties  from  a  ship.    Tt    ' 
work  can  be  done  in  much  better  style  by  a  mobile  g"un  for  t* 
reasons;  first,  the  attacking  ships  will  not  know  the  location  evo 
approximately  uf  such  guns,  and  secondly,  such  guns  can  do  tho 
work  and  get  away  after  exposing  their  position,  or  they  can  « 
indirect  fire  and  not  be  located  at  all  by  the  enemy. 

With  such  a  target  as  a  modern  gun  emplacement  makes  ^ 
with  our  knowledge  of  the  quality  of  marksmanship  of  the  na«e 
of  the  first  class,  a  gun  or  two  of  the  type  now  used  could  not  hope 
to  do  anything  against  a  ship.  The  ship,  on  the  other  liand,  cooU 
stand  out  of  range  and  make  things  very  warm  for  the  crew  oi 
the  gun  mounted,  as  it  would  necessarily  be,  for  advance  bue' 
work. 

Guns  in  permanent  or  semi-permanent  positions  could  not  kec^ 
small  craft  from  coming  in  close  enough  to  cut  cables  or  shoot  tp 
store  houses,  etc.,  because  their  fire  could  be  kept  down  by  d» 
heavier  guns  from  the  protecting  ships.  Mobile  g^uns  of  a  suf- 
ficiently heavy  caliber  could  do  this  because  they  could  chasge 
tlwir  position  or,  as  stated  before,  could  use  indirect  fire,  and  wi 
cx]>ose  themselves.  The  wonderful  work  done  in  the  present  dav 
with  this  indirect  fire  must  not  be  forgotten,  and  tJic  obscnrtn 
would  not  want  a  l>etter  place  to  observe  the  fall  of  their  sbdb 
than  the  water  of  harbor  in  which  all  the  distances  are  accnntd; 
known. 
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At  the  battle  of  the  Yalu,  in  the  Russo-Japanese  war,  the  Jap- 
anese concealed  in  one  night  seventy-two  field  guns  and  twenty 
howitzers  from  the  Russians,  and  the  Russian  batteries  which 
were  conspicuously  placed,  were  put  out  of  action  in  thirty  minutes. 
No  target  could  be  more  conspicuous  than  boats  loaded  with  men 
attempting  to  land,  and  nine  out  of  ten  guns  of  the  type  used  at 
present  for  advance  base  work  are  by  reason  of  their  mounts  very 
conspicuous. 

Field  guns  or  howitzers  could  be  concealed  from  the  ships 
supporting  the  landing  and  would^  if  efficiently  served^  put  out 
of  action  any  landing  party,  while  the  chance  of  the  landing  being 
effected  is  much  more  probable  if  we  have  to  rely  solely  on  guns 
placed  in  permanent  positions,  guns  lacking  mobility. 

It  is  not  the  purpose  of  this  article  to  decry  the  use  of  gxins  of 
a  type  requiring  a  semi-pcnnanent  mount,  nor  does  it  enter 
the  author's  thought  that  such  g^ns  arc  not  needed,  but  to  make 
these  immobile  guns  efficient  ice  must  add  to  their  defense  guns 
of  a  mobile  type. 

'  We  must  bear  in  mind  the  fact  that  an  advance  base  for  the 
use  of  the  navy  will  probably  be  seized  in  a  night  or  a  day.  We 
cannot  waste  the  time  in  getting  the  ponderous  naval  guns  off 
the  ships  making  the  seizure.  We  must  have  guns  designed 
for  the  purpose  and  they  must  be  fitted  so  that  when  the  work  of 
asseinlihiig  them  and  getting  them  off  the  ship  is  completed,  work 
which  would  be  assisted  by  all  the  mechanical  apparatus  on  a  war- 
ship, they  can  he  nm  by  their  own  power  to  their  positions.  We 
must  not  call  on  men,  who  will  probably  be  needed  on  the  ships, 
to  go  oflf  on  such  an  expedition  as  dragging  a  dead  weight  of  five 
or  six  tons  various  distances  over  unknown  country. 
'  Wc  must  have  guns  which  can  be  rapidly  moved  from  one  place 
to  another,  guns  which  are  not  tied  down  when  in  place  and  use- 
less except  in  a  very  limited  arc  of  horizontal  train. 

The  design  of  the  naval  ship's  gun  is  against  it  for  this  work. 
The  extreme  elevation  for  which  they  arc  generally  designed  is 
fifteen  degrees,  and  it  is  quite  likely  that  we  will  want  to  use  a  still 
greater  elevation  to  accomplish  anything  with  indirect  fire. 

If  our  contemplated  naval  bases  in  the  Pacific  are  isolated  by 
having  the  cables  cut,  and  if  we  are  to  be  in  ignorance  of  their 
fate  in  the  event  of  war  until  some  news  can  be  gotten  by  our 
scout  cruisers  or  other  fast  ships,  we  must  certainly  give  these 
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of  gufis  xMch  are  not  mobile  for  advance  base  work,  thai  ttii 
the  base  is  not  a  mobile  base,  and  tfurrefore  slxould  not  be  co\ 
sidered  as  an  advance  base  so  far  as  naval  warfare  is  concemei 

If  guns  of  this  type  are  to  be  used,  then  we  must  assuredly  a< 
to  the  outfits  for  advance  bases  mobile  guns  and   the   means 
make  them  mobile  in  fact  as  well  as  in.  name. 

Even  if  we  have  no  other  means  of  transporting  Uiese  gin 
than  that  supplied  by  the  men  of  an  advance  base  force,  we  mo* 
none  the  less  haive  the  guns  and  hope  for  the  powers  that  be  to  girc 
us  some  means  of  getting  them  about,  which  is  practical   for  IM 
naval  outfit.    Draught  animals  do  not  provide  such  a  means  for  thtfl 
for  the  navy,  and  so  we  come  to  the  question  already  mentioned, 
either  an  automobile  gun  or  a  tractor  to  be  used  with  the  guns 
we  need. 

The  naval  guns  at  present  used  in  the  advance  base  wock  mr 
not  placed  in  their  positions  for  use  against  the  artillery  of  litep 
but  are  to  be  used  against  the  landing  parties  from  a  ship.  Tim 
work  can  be  done  in  much  better  style  by  a  mobile  gun  for  two 
reasons;  first,  the  attacking  ships  will  not  know  the  location  even 
approximately  of  such  guns,  and  secondly,  such  guns  can  do  their 
work  and  get  away  after  exposing  their  position,  or  they  can  tat 
indirect  fire  and  not  be  located  at  all  by  the  enemy. 

With  such  a  target  as  a  modern  gun  emplacement  makes,  aod 
with  our  knowledge  of  the  quality  of  marksmanship  of  the  navies 
of  the  first  class,  a  gun  or  two  of  the  type  now  used  could  not  hope 
to  do  anything  against  a  ship.  The  ship,  on  the  other  hand,  couU. 
stand  out  of  range  and  make  things  very  warm  for  the  crew 
the  gun  mounted,  as  it  would  necessarily  be,  for  advance  base 
work. 

Guns  in  permanent  or  semi-permanent  positions  could  not  keep  ■ 
small  craft  from  coming  in  close  enough  to  cut  cables  or  shoot  up 
store  houses,  etc.,  because  their  fire  could  be  kept  down  by  the 
heavier  guns  from  the  protecting  ships.     Mobile  guns  of  a  suf- 
ficiently heavy  caliber  could  do  this  because  they  could  change  S 
their  position  or,  as  slated  before,  could  use  indirect  fire,  and  not  fl 
expose  themselves.    The  wonderful  work  done  in  the  present  day 
with  this  indirect  fire  must  not  be  forgotten,  and  the  observers  ■ 
would  not  want  a  better  place  to  observe  the  fall  of  their  shells  " 
than  the  water  of  harbor  in  which  all  the  distances  are  accurately 
known. 
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At  the  battle  of  the  Yalu,  in  the  Russo-Japanese  war.  the  Jap- 
anese concealed  in  one  night  seventy-two  field  guns  and  twenty 
howitzers  from  the  Russians,  and  the  Russian  batteries  which 
were  conspicuously  placed,  were  put  out  of  action  in  thirty  minutes. 
No  target  could  be  more  conspicuous  than  boats  loaded  with  men 
attempting  to  laud,  and  nine  out  of  ten  gims  of  the  type  used  at 
present  for  advance  base  work  are  by  reason  of  their  mounts  very 
conspicuous. 

Field  guns  or  howitzers  could  be  concealed  from  the  ships 
supporting  the  landing  and  would,  if  efficiently  served,  put  out 
of  action  any  landing  party,  while  the  chance  of  the  landing  being- 
effected  is  much  more  probable  if  we  have  to  rely  solely  on  guns 
placed  in  permanent  positions,  guns  lacking  mobility. 

It  is  not  tlie  purpose  of  this  article  to  decry  the  use  of  guns  of 
a  type  requiring  a  semi-pcnnancnt  mount,  nor  does  it  enter 
the  author's  thought  that  such  g^ns  are  not  needed,  but  to  make 
these  immobile  guns  efficient  tcr  must  add  to  their  defense  guyis 
of  a  mobile  type. 

Wc  must  bear  in  mind  the  fact  that  an  advance  base  for  the 
use  of  the  navy  will  probably  be  seized  in  a  night  or  a  day.  We 
cannot  waste  the  time  in  getting  the  ponderous  naval  guns  off 
the  ships  making  the  seizure.  We  must  have  guns  designed 
for  tlic  purpose  and  they  must  be  fitted  so  that  when  the  work  of 
assemliling  them  and  getting  them  off  the  ship  is  completed,  work 
which  would  be  assisted  by  all  the  mechanical  apparatus  on  a  war- 
ship, they  can  be  run  by  their  own  power  to  their  positions.  We 
must  not  call  on  men,  who  will  probably  be  needed  on  the  ships, 
to  go  off  on  such  an  expedition  as  dragging  a  dead  weight  of  five 
or  six  tons  various  distances  over  unknown  country. 

Wc  must  have  guns  which  can  be  rapidly  moved  from  one  place 
to  another,  gvins  which  are  not  tied  down  when  in  place  and  use- 
less except  in  a  very  limited  arc  of  horizontal  train. 

The  design  of  the  naval  ship's  gun  is  against  it  for  this  work. 
The  extreme  elevation  for  which  they  arc  generally  designed  is 
fifteen  degrees,  and  it  is  quite  likely  that  we  will  want  to  use  a  still 
greater  elevation  to  accomplish  anything  with  indirect  fire. 

If  our  contemplated  naval  bases  in  the  Pacific  are  isolated  by 
having  the  cables  cut,  and  if  we  are  to  be  in  ignorance  of  their 
fate  in  the  event  of  war  until  some  news  can  be  gotten  by  our 
scout  cruisers  or  other  fast  ships,  we  must  certainly  give  these 
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bases  the  means  of  defending  themselves  against  anything  \ti^ 
than  an  army  of  invasion-  They  must  be  provisioned  and  equipped 
with  all  the  munitions  of  war  likely  to  be  needed  in  a  siege,  aadvt 
must  above  all  gitr  thefn  the  means  to  make  ez'en,  an  aii 
a  smaN  army,  a  thing  of  very  serious  aspect  to  the  ettemy. 
guns  or  many  guns  which  arc  put  dcnt*n  in  pcrmancfit  posibm 
nnll  not  accontpiish  this  end.  They  must  hazv  mobite  troofs^mi 
aboz'e  all,  mobile  artillery,  because  the  most  poxverfid  battfffk 
the  world  is  helpless  in  the  face  of  a  sticcessfiti  land  attack.  Tk 
rear  is  a  very  weak  place  in  their  armor. 

No   determined   commander   has   ever   been    prevented  ina 
entering  a  harlx>r  by  the  mere  presence  of  coast  defense  guns,  la^ 
no  commander  worthy  of  the  name  ever  will  be.    And  once  hi 
in  past  the  defending  forts  the  harbor  and  all  it  contains  is  his.  k" 
with  a  land  force  backing  up  the  coast  defenses,  the  commiir 
is  rash  indeed  who  will  undertake  to  ignore  its  presence  art^ 
past  the  guns.     Only  defeat  awaits  him,  unless  he  has  his  « 
army  to  occupy  the  army  of  the  defenders. 

It  is  not  presumed  that  any  naval  defense  of  an  advance  ta* 
will  go  into  the  larger  operations  of  war  where  armies  are  o» 
cerned.  Their  defense  must  be  a  part  of  the  traininj^  of  the  no- 
tary branch  of  the  navy,  the  Marine  Corps,  and  in  this  tniosc 
we  must  consider  that  the  service  in  lime  of  war  will  be  one  wke 
must  be  rendered  quickly,  efficiently,  and  we  almost  say  silecih 
To  do  this  we  must  have  the  most  powerful  means  at  our  dtspcs 
considering  the  peculiar  conditions  under  which  wc  will  have  fc* 
work,  and  one  of  the  things  which  will  add  greatly  to  the  cfftcicnc>| 
of  our  men  will  be  to  provide  them  with  an  efficient  moibilc  pu 
of  artillery  for  this  special  work. 

Krief  though  these  thoughts  are,  I  will  now  leave  the  subject,  bet 
I  feel  that  it  cannot  be  done  without  making  a  powerful  appeal 
to  the  powers  at  the  Department  to  design  and  put  into  scnrkc 
for  tliis  most  important  work  of  advance  base  defense,  ihe  9motSt 
gun  we  need.  It  may  have  been  done  but  it  is  not  within  the 
knowledge  of  the  writer. 


i 
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NOTES  ON  SIGNALS  FOR  USE  IN  HYDROGRAPHIC 

SURVEYING. 

By  Captain  A.  Rust,  LT.  S.  Navy. 


As  the  rapidity  with  which  a  hydrographic  survey  can  be 
conducted  depends  larg'ely  on  the  time  saved  in  building- the  signals 
for  extending  the  triang-ulatlon  and  controUing  the  liydrography. 
after  two  years  test  I  have  found  the  steel  towers  described  herein 
vastly  superior  to  the  wooden  signals  In  common  use  and  em- 
ployed at  first  b}'  me,  for  the  following  reasons : 

(a)  They  are  more  economical ;  for  not  only  is  the  first  cost 
less  than  that  of  wooden  signals  of  the  same  size,  hut  as  they  are 
made  of  galvanized  steel,  the  large  towers  having  composition 
bolts  and  nuts  ten  feet  above  the  bottom,  they  will  last  indefinitely 
with  proper  care,  and  may  be  readily  taken  down  and  set  up  at 
other  stations. 

(b)  There  is  a  great  saving  of  time  and  fewer  men  are  required. 
A  60  foot  steel  signal  tower  may  Idc  put  together,  erected  and  dec- 
orated in  one  day,  whereas  a  60  foot  wooden  tower  will  take  a 
week  under  the  conditions  usually  met  with,  including  the  time 
taken  to  cut  and  fit  the  timbers. 

Boatswain  Thomas  James,  U.  S.  Navy,  in  charge  of  a  party, 
erected,  guyed  and  decorated  a  60  foot  steel  signal  tower  on  a 
sand  shoal  and  the  party  was  on  its  way  back  to  the  ship  in  5)^ 
hours.  Tliis  is  the  best  time  ever  made,  I  believe,  though  the  work 
was  done  under  most  difficult  conditions,  the  shoal  being  awash  at 
the  time.  » 

(c)  The  steel  signals  arc  not  disturbed  by  fishermen  or  the 
natives  on  shore  as  tlie  wooden  ones  are  liable  to  be. 

(d)  The  small  steel  signals  30  or  40  feet  high  may  be  placed 
on  shoals  where  the  water  is  too  deep  to  erect  wooden  signals. 

(e)  The  steel  signals  may  be  made  sufficiently  rigid  to  support 
the  transit  directly  without  an   interior  instrument  stand  when 
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occupied,  though  wjicn  the  distances  are  very  great  a  small  tcm'cr 
may  be  erected  inside  the  large  one  for  an  instrument  stand. 

(f)  The  steel  signals  are  not  so  liable  to  be  blown  down,  as  the 
planks  and  canvas  put  on  for  making  them  visible  at  long  distances 
being  structurally  weak,  will  blow  away  first,  provided  the  signal 
be  properly  guyed,  but  in  case  these  steel  signals  arc  blown  down 
they  are  not  injured  to  any  great  extent,  unless  there  are  rocks 
stumps  for  them  to  strike  in  falling.  It  is  difficult  to  guy  up  tj 
signals  located  on  sand  bars  so  they  will  stand  a  heavy  wind  ai 
sea,  and  four  60  foot  signals  thus  placed  I  found  down  at  thf 
beginning  of  the  next  season  but  practically  uninjured.  Some 
of  the  angle  irons  were  bent  but  the  blacksmith  straightened  tbcD 
again  in  a  short  time. 

Four   sizes   of   signal    towers   are   used   by   the    Cape  t'^l^•^ 
Casilda  Survey  Expedition :    30  and  40  foot  tripods  and  6?  tod 
80  foot  4-post  towers.    The  60  foot  tower  is  shown  on  Drawing 
KD-58  furnished  by  the  Aermotor  Company,  12th  and  Rockvd 
Streets,  Chicago,   III.,   the   firm   which   furnishes   these   towerv 
(See   Fig.    i.)     The  30  and  40  foot  towers  have   2-inch  pipe* 
at   the   top  to  admit  a  galvanized  pipe   for  a   flag-pole.     Ex- 
perience shows  that  these  are  more  convenient  than   the  heat) 
wooden  poles.    The  upper  ends  of  these  2-inch  pipes  should  be 
threaded  in  order  that  a  brass  casting,  which  is  portable,  may  be 
screwed  to  this  pipe  to  which  a  wooden  platfomi  is  attached  to< 
support  the  theodolite.     I  have  been  informed  by  the  builders 
that  a  3-inch  pipe  is  the  smallest  that  can  be  used  with  the  60 
and  80  foot  towers,  therefore  to  the  3-inch  pipe  should  be  screwetl 
a  reducer  into  which  a  short  piece  of  pipe  the  same  size  as  that 
used  for  the  30  and  40  foot  towers  should  be  screwed  and  threaded 
on  its  upfwr  end  to  receive  the  portable  casting  supporting  the 
St  rumen  t. 

To  recapitulate : 

(a)  In  ordering  these  towers  specify  for  the  60  and  80  four 
towers  that  they  be  fitted  with  3-inch  pipes  at  the  top  with 
ducers.  and  a  short  piece  of  pipe  the  same  size  as  that  used  for 
30  and  40  foot  tripods,  and  be  threaded  at  both  ends  with  standard 
pipe  thread  and  screwed  into  the  reducer.  fl 

(b)  Specify  for  all  towers,  30,  40.  60  and  80  foot,  the  angle" 
irons  connecting  the  bottoms  of  the  anchor  posts  are  to  be  fur- 
nished as  shown  on  Drawing  KD-58. 


Fig.  i.^Or^^j 
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(c)  Require  that  all  parts  be  so  lettered  or  numbered  that  the 
towers  may  be  readily  assembled  by  the  drawings  furnished.     ^ 

(d)  The  required  distance  from  the  end  of  the  pipe  to  the  plalU 
form  which  is  most  convenient  for  the  obser\'er  with  the  transit 
should  be  given  and  the  makers  required  to  fit  the  platform  al  tl 
distance. 

(e)  Furnish  pipes  for  fla^-poles. 
To  assemble  the  60  and  80  foot  towers. 
These  are  furnished  in  sections  20  feet  long.    The  parts  of  each 

signal  should  be  kept  made  up  together  in  bundles,  each  secti* 
hy  itself,  check  out  all  bolts  and  lay  the  bundles  in  order. 
upper  section  with  the  head  is  first  assembled.    This  may  be  d( 
on  board  ship  and  then  landed  on  a  catamaran  made  of  two 
la.shed  to  spars.     Pick  out  a  level  place  far  enough  from  rodbc  or 
stumps  to  enable  the  tower  to  fall  clear  in  case  it  is  blown  down. 
Lay  the  upper  section  down  with  the  ladder  tip  and  complete  ifae 
tower  by  adding  to  the  bottom  of  the  upper  section  and  attach  tJnc 
staps  for  ladder.    Secure  the  platform  in  place.    For  asserobTm^ 
these   towers   about  a  dozen  double  open-ended    wrenches 
needed  to  take  J^  and  >i-inch  nuts.    Sometimes,  where  there  is 
room  cm  deck,  time  may  be  saved  by  assembling  two  sides  of 
tower  first  and  completing  it  on  shore.    This  is  the  method  r€C< 
mended  by  the  builders,  who  will  furnish  printed  instructions  b 
detail  for  assembling  and  erecting  these  towers  if  requested, 
a  rule  it  will  be  well  to  adopt  one  method  and  stick  to  it,  as  in 
way  the  men  S'X)n  acquire  the  knack  of  putting  the  lowers  togeth< 
ver>'  quickly. 

To  erect  a  60  or  80  foot  tower. 

In  order  to  give  the  tower  sufficient  rigidity  for  up  ending, 
secure  pieces  2  x  4-inches  with  wire  to  the  corner  posts  from  the 
bottom  of  the  lower  to  the  platform,  AB,  CD,  also  secure  two 
struts  2  X  4-inches  diagonally  on  each  side  from  top  to  bottom 
of  the  lower  section  as  shown  at  ED  in  Fig.  2.  J 

It  is  thought  that  with  the  new  towers  fitted  for  pipe  flag-staffv 
as  these  will  be  so  much  lighter  tlian  the  wooden  ones,  that  tlie 
2  X  4-inch.  AB,  CD,  will  not  be  needed,  but  only  the  struts  ED. 
Without  die  struts   ED  there  is  danger  of  buckling  the  towcTj 
when  hoisting  it  to  a  vertical  position. 

Gear  required  to  erect  a  60  or  80  foot  tower. 
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(a)  A  pendant  20  fathoms  long  made  of  wire  rope  2  inches  in 
circumference,  fitted  with  a  thimble  in  the  lower  end  and  stout 
sister  hooks  in  the  tipper  end. 

(b)  A  tackle  50  fathoms  long:  oi  2-inch  Manila  rope,  with  a 
steel  3-fold  upper  block,  steel  double  lower  block,  standing-  part 
made  fast  to  lower  block  and  hauling  part  through  a  steel  snatch 
block,  the  men  walking  away  from  the  signal  while  erecting  the 
same.  Chief  Boatswain  James  Glass,  U.  S.  N.,  found  after  some 
experiments  that  the  above  gear  was  the  best.  This  tackle  should 
be  unrove  when  not  in  use,  and  the  blocks  washed  with  fresh 
water,  dried  and  oiled. 


Fk:.  2. 
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(c)  Shears.  These  should  be  made  by  bolting  two  pieces  of 
4  X  4-inch  together  for  each  leg,  the  parts  overlapping  well,  spread 
the  heels  about  15  feet  apart  and  make  the  altitude  Lif  the  triangle 
ACD.AB— 35  feet.  Bore  a  hole  through  each  leg  and  put  a  stout 
bolt  at  A  leaving  a  good  crotch  FAE.  which  should  be  well 
rounded  out  at  the  bottom  and  be  well  slushed,  or  chocks  with 
rounded  scores  be  secured  to  the  legs.  Nail  temporary  braces  to 
the  shear  legs,  and  also  place  a  lashing  at  A  in  the  large  angles. 

(d)  Planks  and  stakes  at  the  foot  of  the  tower.  With  the 
steel  angle  irons  connecting  the  anchor  posts,  long  planks  should 
not  be  needed  at  the  base  of  the  tower,  but  to  prevent  the  tower 
from  skidding,  it  will  be  well  to  drive  old  boiler  tubes  or  stout 
stakes  near  the  lower  anchor  posts  as  the  tower  lies  on  its  side, 
and  to  take  loose  lashings  around  the  stakes  and  these  posts,  and  if 
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the  lumber  can  be  had  it  is  well  to  bolt  short  pieces  of  heavy 
plank,  3  x  l2-inches  to  the  foot  of  each  anchor  post  to  prevent  ihc 
legs  sinking  into  the  mud  or  sand  when  the  ground  is  soft. 
List  of  articles  required  to  erect  a  60  or  80  foot  steel  tower. 
( 1 )  2  heavy  mauls  or  sledges. 

Stakes  or  old  boiler  tubes.    A  supply  of  tubes  may  gencrall 
be  found  at  any  Navy  Yard  and  they  will  be   found  ve 
useful. 

Frame  work  of  the  signal  made  up  in  bundles,  each  scctioir^ 

to  itself,  and  carefully  checked  up  by  the  blue  print,  and 

tagged. 

Box  of  bolts. 

No.  7  telegraph  wire  for  guys. 

Platform  with  lumber  for  enlarging  same  if  necessary 
Shear  legs,  four  pieces  4  x  4-inches,  40  feet  long  orer  a// 
when  bolted  together. 

Long  3-fnld  purchase,  described  in  par.  5  (b)  and  leai&Dl 
block. 

Wire  pendant. 

Sufficient  2  .x  4-inch  lumber  for  strengthening   sigtial  for 
hoisting. 

Piping  for  flag-staff  of  the  proper  size  to  fit  the  pipe  at  the 
top. 

Horse  for  lifting  head  of  signal  tower  for  first  pull 
2  heaving  lines. 
4  machetes. 
2  axes. 

Hammers,  nails,  and  all  wrenches  available. 
Planks,  old  canvas,  paint  and  white-wash,  if  signal  is  to  bc 
decorated,  also  small  stuff  for  stops. 
Flag  and  halliards. 

N.  B.     Muster  all  tools  before  shoving  off,  and  have 
station  bill  for  the  party  and  hold  each  man  responsible 
for  providing  and  returning  certain  tools  an<i  gear. 
To  erect  the  60  or  80  foot  towers. 

Great  care  must  be  taken  to  have  everything  rigid  and  well 
braced  in  order  not  to  buckle  or  drop  the  tower  when  it  starts  from 
the  ground.  When  the  ground  is  soft  or  sandy  take  the  strap 
for  the  lower  block  of  the  tackle  aroimd  a  spar  in  front  of  which 
stakes  or  old  boiler  tubes  are  driven  at  an  angle,  drive  a  second 
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row  opposite,  and  lash  the  stakes  or  tubes  togefher  as  shown  at 
AB,  Fig.  7.  Sometimes  it  will  be  found  convenient  to  use  a 
steamer's  anchor  and  back  it  up  in  the  same  way.  Lift  the  head 
of  the  tower  from  the  ground  and  rest  it  on  a  wooden  horse.  Take 
the  end  of  the  pendant  around  the  tower  just  below  the  platform 
and  hook  tlie  sister  hooks  around  its  own  part  an<l  mouse  them 
well.  Hook  lower  block  of  tackle  to  a  strap  taken  around  several 
boiler  tubes  ur  stout  stakes  driven  well  down,  well  backed,  and 
placed  as  far  from  the  head  of  the  tow'er  as  the  length  of  the 
tackle  when  overhauled  will  allow.  Place  pendant  in  the  crotch 
and  upend  shears  and  place  the  feet  near  the  bottom  of  the  tower; 
but  far  enough  away  for  the  head  of  the  sliears  to  cant  a  little 
towards  the  head  of  the  tower.  Get  a  good  strain  on  the  tackle 
and  see  that  everything  is  well  secured.  Attach  two  guys  leading 
ofT  at  angles  of  about  45**  from  the  tower  to  stakes  in  the  rear. 
Drive  stakes  in  front  of  the  bottom  angle  iron*  to  prevent  skidding, 
and  bend  a  line  to  the  shear  legs  to  prevent  them  falling  when  the 
pendant  comes  out  of  the  crotch.  This  line  should  he  tended  as 
the  tower  goes  up,  and  the  shears  eased  down  by  it.  When  the  tower 
is  up  it  should  be  well  guyed  by  a  sufficient  number  of  guys  made  of 
No.  7  telegraph  wire  secured  to  old  boiler  tubes  or  stout  stakes 
and  set  up  with  Spanish  windlasses.  At  least  eight  guys  will  be 
required  for  these  towers.  The  telegraph  wire  is  better  than 
wire  rope  or  strand,  as  not  only  is  it  not  so  liable  to  be  disturbed 
by  the  ftshermen  and  natives  on  shore,  but  the  guys  made  of  several 
parts  may  be  more  easily  set  up  taut.  The  guys  should  be  secured 
near  the  top  of  the  signal,  just  below  the  platform  is  a  good  place, 
so  as  not  to  interfere  with  hoisting  the  planks  for  decorating  the 
signal  to  make  it  visible.  Anchor  stakes  should  be  driven  at 
each  corner  and  secured  to  the  anchor  posts  by  wire  lashings. 
To  make  the  tower  rigid  for  occupation,  wire  diagonals  should  be 
put  in  between  the  legs  and  set  up  with  Spanish  windlasses.  Pro- 
cure 24  planks  each  16  feet  long,  6  inches  wide  and  J-j  inch  thick. 
and  6  pieces  2  x  4-inches.  about  16  feet  long.  Nail  12  of  the  6-inch 
planks  at  right  angles  to  3  of  the  2  x  4-inch,  spacing  the  6-inch 
planks  about  2  or  3  inches  apart  (not  more  than  thrte  inches").  If 
tlic  signal  Is  to  show  against  the  sky,  paint  these  planks  black, 
if  against  the  land,  use  the  white  paint  or  while-wash.     Carry 


*  Lash  a  stout  spar  to  this  angle  iron  from  corner  post  to  comer  post, 
or  to  the  anchor  posts,  for  these  stakes  to  bear  a^inst. 
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a  tackle  to  the  tdp  of  the  signal,  bend  on  the  frame  work  so  thai 
the  6-:nch  pianks  will  be  vertical,  bend  on  tripping  line  and  hoiaifl 
away  and  secure  the  frame-work  close  up  under  the  guys  on  one 
face  of  the  lower,  and  the  other  at  right  angles  to  the  first  one. 
We  thus  have  an  area  16  feet  square  visible  10  miles  ^th  the 
naked  eye. 

Flags  in  a  region  of  variable  winds  are  very  unsatisfactory, 
but  it  is  necessary  to  use  these  until  the  occupation  of  the  signaJ 
has  been  completed,  when  beacon  heads  made  of  planks  6  x  Yj 
inch,  and  from  8  to  12  feet  long  placed  on  the  flag-stafiFs  were' 
found  very  good.    Another  very  good  decoration  for  the  top  of 
a  signal  in  place  of  a  flag,  and  one  that  can  easily  be  removed, 
if  necessary  to  occupy  the  signal,  was  a  canvas  rig-  wrhich  wa5 
made  like  an  old  fashioned  navy  target  with  three  wing^s  makii^ 
an  equilateral  triangle  of  21   feet  on  a  side  from  any   directkut 
These  wings  are  spread  out  by  riggers  nailed  to  the   pht^onn. 
A  large  supply  of  old  canvas  should  be  carried  which  shooMbc 
painted  or  white  washed  when  used  instead  of  lumber  for  decorat- 
ing signals. 

Lowering  and  transporting  60  and  80  foot  signals. 

Before  lowering  these  it  is  necessary  to  rig  the  wooden  frame 
work  and  diagonals  used  in  erecting  the  signal,  otherwise  the  leg* 
are  liable  to  buckle,  the  tower  dropped  and  more  or  less  injured. 
To  transport  the  60  and  80  foot  towers  it  is  necessary  to  take  them 
apart  except  the  top  section  which  need  never  be  disturbed,  but 
brought  off  on  a  catamaran  made  of  two  boats  and  be  triced  op 
along-side  or  hoisted  on  board  ship. 

Erecting  30  and  40  foot  signals. 

The  30  and  40  foot  steel  tripods  may  be  easily  put  together  in 
the  gangways  on  board  ship  and  be  triced  up  alongside,  three  or 
four  each  side.    These  need  never  be  taken  apart  when  once  on^ 
the  working  ground.     They  are  sent  ashore  on  two  boats  witbfl 
spars  lashed  between  and  may  be  erected  and  decorated  in  a  couple 
of  hours,  and  are  very  convenient  for  use  on  shoals  where  the 
water  is  smooth  and  from  6  to  8  feet  deep,  provided  the  bottomfl 
is  of  such  a  nature  that  long  stakes  may  be  driven  down  to  whicft 
the  guys  may  be  made  fast. 

By  using  the  steel  signals  in  place  of  wooden  ones  the  amonnt 
of  work  done  by  a  given  party  in  a  given  time  may  be  trebled. 

Floating  signals. 
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For  off  shore  soundings  where  tlie  water  is  shoal  enough  to  moor 
or  anchor  them  securely,  excellent  floating  signals  may  be  made 
as  follows: 


7H       Z 


i 


T7 


i 


IXJ  LU, 


^=r 


Procure  three  empty  barrels,  test  them  to  sec  that  they  arc 
perfectly  tight.  Make  two  equilateral  triangles  of  planks  2x6 
inch  X  12  feet  long,  place  the  three  barrels  between  these  at  the 
vertices  of  the  triangles,  and  secure  the  triangles  together  by  six 
bolts  made  of  J/S-lnch  iron  rod,  a,  b,  c,  d,  e,  f.  If  these  bolts  do  not 
seem  to  make  the  structure  sufficiently  rigid  for  rough  water,  use 
six  more  at  g,  h,  i,  k,  I,  m.     Filling  pieces,  n,  o,  p,  for  the  heads 
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of  the  barrels  should  be  fitted  to  prevent  the  barrels  working 
adrift.  If  the  barrels  are  placed  close  together  the  signal  will 
be  more  suitable  for  use  where  there  is  much  wind  or  sea,  and 
will  at  the  same  time  be  more  easily  handled,  but  it  will  be  more 
difficult  to  make  it  stand  upright  in  the  water  when  the  wind 
blows,  and  the  weight  at  the  lower  end  of  the  Bagstaff  must  be  in- 
creased. Two  stout  planks  should  be  bolted  across  the  frame, 
top  and  bottom,  to  support  the  mast,  which  should  extend  15  or 
20  feet  below  the  surface  of  the  water  and  have  about  150  or  200 
pounds  of  old  grate  bars  lashed  to  the  lower  end.     If  made  of 


-.1 

• 

1           1 

1 

/• 

■A 

•/ 

■A 

'^        no.  s. 

r 

p 


f; 


12  foot  planks  the  mast  may  extend  25  or  30  feet  above  the  water 
and  carry  a  beacon  head  made  of  12  or  16  planks  J/^  x  6-inch  x  6 
or  8  feet,  painted  black,  nailed  at  right  angles  to  each  other  6  or  8 
on  a  side,  with  the  space  between  filled  in  solid  with  black  cloth. 
This  increases  the  visibility  very  much.  Three  triangular  wings 
may  be  secured  below  this  like  an  old  fashioned  navy  tai^ct.  A 
strap  of  wire  rope  or  chain  should  be  secured  around  the  flag-pole 
above  the  uj^r  part  of  the  platform  to  which  the  anchor  chain 
is  secured  with  a  pelican  hook  moused  with  wire.  The  mast  should 
be  made  of  two  pieces  of  3  x  4-inch  or  4  x  4-inch  bolted  together. 
It  will  be  found  that  by  placing  the  barrels  tangent  to  each  other. 
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or  nearly  so,  that  the  float  may  be  more  easily  handlud,  but  then 
instead  of  a  beacon  head  it  will  be  found  necessary  to  modify  this 
by  pacing  all  the  planks  in  one  plane  only  and  nail  them  to  the 
flag-pole  as  siiown  in  Fig.  5.  otherwise  in  a  fresh  breeze  the  signal 
will  list  over  so  far  as  to  lose  much  of  the  height  of  the  mast. 
This  signal  will  stand  upright  and  show  up  well  except  when  the 
observer  is  directly  to  leeward  or  to  windward.  Weave  black 
cloth  in  between  horizontal  planks.  Nail  a  vertical  plank  3^  x  6- 
inches  to  the  horizontal  planks,  and  at  the  lower  end  of  this  plank 
secure  a  brace  to  the  flag  pole,  see  f  and  g.  To  render  this  signal 
visible  for  a  distance  when  directly  to  windward  or  to  leeward, 
a  few  pieces  of  plank  3/2  x  6-inches  x  8  feet  may  be  nailed  to  the 
bottom  of  the  mast  at  right  angles  to  upper  ones ;  these  should  be 
painted  white.  A  regular  system  of  triangulation  may  be  ex- 
tended off  shore  on  soundings  with  these  signals,  occupying  each 
in  turn  with  a  sextant,  and  cutting  in  as  many  as  possible  signals 
on  shore  or  those  on  the  shoals. 

Hydrographic  signals. 

As  it  is  not  necessary  to  locate  these  with  great  accuracy,  as 
the  case  with  the  principal  signals  used  in  triangulation,  much 
time  and  lumber  may  be  saved  by  building  them  as  follows: 

Signals  of  this  kind  are  recommended  on  shoals  in  water  from 
6  to  8  feet  deep  when  for  any  reason  it  is  not  convenient  to  erect 
a  steel  sigTial. 

Provide  a  stout  stake  about  6  inches  in  diameter  and  long 
enough  to  stick  about  6  feet  above  the  water,  bore  two  holes 
about  one  foot  apart  and  sharpen  the  lower  end  of  the  stake. 
If  there  is  too  much  water  to  handle  the  signal  without  a  boat, 
rig  a  catamaran  of  two  boats,  anchor  it,  and  from  this  drive 
the  stake  down  with  a  heavy  wooden  maul  until  the  top  is  about 
a  foot  from  the  water.  Take  a  piece  of  4  x  4-inchcs  about  15  or 
20  feet  long  for  a  derrick,  bore  two  holes  in  it  to  match  those  in 
the  stake  and  secure  a  tail  block  with  a  line  rove  through  it  to  the 
other  end,  or  better  still  put  a  sheave  in  the  upper  end  oi  this  spar. 

Provide  two  long  i^-inch  IkdUs  long  enough  to  go  through  the 
upriglit  for  the  signal  3  x  3-inches,  or  4  x  4-inches,  the  stake  and 
the  derrick  of  4  x  4-inches,  put  a  bolt  through  the  three  as  shown 
in  Fig.  6,  upend  the  derrick,  and  put  the  other  bolt  through  from 
the  opposite  side  of  the  stake.  Bend  the  line  to  the  mast  at  a  dis- 
tance from  the  first  bolt  to  the  center  of  the  sheave  in  tlie  derrick. 
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Nail  on  the  cross  planks  Yz  x  d-inches  x  8  feet  and  weave  the 
doth  in  to  fill  up  vacant  spaces  which  should  be  tacked  on  with 
plenty  of  battens  to  hold  it»  take  the  wire  around  for  the  guys, 
and  hoist  the  beacon  upright  and  after  securing  the  guys  unship 
the  derrick  and  secure  the  heel  of  the  mast  widi  the  second  bolt 


Fig.  6. 


The  black  beacon  head  made  solid  with  cloth  makes  a  fine 
signal  on  water,  and  shows  up  well  against  the  sky ;  when  a  single 
pole  signal  like  this  is  used  on  shore  with  trees  or  bushes  as  a 
background,  a  white  beacon  or  three  triangular  wings  hauled  out 
by  means  of  the  guys  makes  an  excellent  signal  and  one  that  may 
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be  quickly  built.  On  shore  a  hole  may  be  dtig  to  hold  the  lower 
end  of  the  mast  instead  of  the  stake.  These  signals  have  been 
described  to  the  smallest  details,  as  experience  shows  that  much 
time  may  be  lost  by  the  signal  building  parties  in  trying  unneces- 
sary experiments,  and  thus  greatly  retard  tlie  work. 

When  prominent  trees  or  hummocks  arc  used  for  signals  they 
should  be  marked  by  beacons  or  flags  to  distinguish  them  before 
they  are  cut  in.  A  piece  of  2  x  4-inches,  or  a  pole  cut  in  the 
woods  with  boards  nailed  across  at  right  angles  to  form  a  beacon 
with  a  flag  above  or  below  is  a  very  good  distinguishing  mark. 
Ernpt)'  flour  barrels  white  washed  or  painted  black  make  good 
marks.  As  each  hydrographic  signal  is  huilt  it  should  be  occupied 
with  a  sextant  even  though  a  transit  l>e  used  later,  and  all  signals 
in  sight  from  it  cut  in,  a  regular  angle  book  l^eing  always  carried 
for  recording  these  angles. 

In  erecting  signals  for  the  control  of  the  hydrography  it  is  well 
to  remember  that  it  is  better  to  have  too  many  signals  than  too 
few.  The  soundings  arc  delayed  very  much  when  the  steamers 
are  compelled  to  stop  work  to  build  signals. 

Marking  centers. 

The  center  of  a  tall  signal  cannot  he  accurately  located  with  a 
plumb  boh  if  there  is  any  breeze,  so  as  a  rule  it  is  better  to  use  a 
transit.  Set  up,  level,  and  bisect  the  flagstaff,  and  line  up  two 
pegs  so  that  the  center  is  between  them.  Shift  the  transit  so  that 
a  line  to  first  pegs  will  be  at  right  angles,  or  nearlv  so.  to  the  first 
line,  and  line  up  two  more  pegs  in  the  same  way,  and  with  cords 
connecting  the  two  pairs  of  pegs,  find  the  center  and  drive  an 
old  boiler  tube,  first  flattening  the  lower  end,  until  the  end  is 
nearly  flush  witli  the  ground  and  fit  a  plug  in  the  end  of  tube  and 
mark  the  center  with  a  tack.  Dig  a  hole  around  the  boiler  tube 
and  having  straightened  up  the  tube  so  that  the  hack  comes  at 
the  intersection  of  the  cords,  place  a  section  of  terra-cotta  pipe 
with  the  flange  down  as  far  below  the  surface  as  desired, 
then  fill  aroimd  the  tube  with  cement.  Drive  the  plug  down 
in  tube,  fill  end  with  cement  ^m\  place  a  copper  nail  in  center.  This 
forms  a  mark  that  no  one  can  remove  without  considerable  work. 
Suitable  reference  marks  should  be  established  also,  for  wliile  the 
iron  tube  will  last  for  many  years  it  will  in  time  go.  and  it  may  be 
necessary  to  dig  for  the  sub-surface  mark.  If  no  terra-cotta  pipe  be 
available,  place  a  box  6  inches  square  and  two  feet  long  around  the 
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lube  and  fill  in  with  cement.  If  the  top  of  the  tcrra-cotta  ^^ 
left  above  the  ground  the  earth  should  be  heaped  over  it  and  ipJt 
of  stones  placed  over  the  mound  if  they  arc  found  to  be  near. 

Sub-surface  marks,  unless  they  have  pipes  driven  close  in  ihe-^ 
are  hard  to  find  unless  the  reference  marks  are  piles  oi  suxc. 
as  stakes  rot  in  a  few  years.  When  no  pipes  are  available  to  ox 
with  the  cement  mark,  it  should  be  made  so  long  and  hcav>'  thili 
cannot  be  readily  disturbed.  While  the  cement  is  soft,  pUt  i 
copper  nail  in  it  to  mark  the  center. 

A  signal  record  book  should  be  kept  in  which  the  c4ficcr-> 
surveyor  in  charge  of  the  triangiilation  should  be  required  % 
make  an  entry  over  his  signature  describing  all  center  and  fete 
cnce  marks  for  each  signal  built,  with  sketches  showing  4r 
locations  and  giving  angles  and  true  bearing's  to  pnioctf 
objects. 

Buoy  for  floating  signals. 

In  Fig.  8,  al  .\  and  B  are  shown  views  of  a  buo%-  for  tk* 
signals  which  will  be  found  more  convenient  to  handle  than 
raft  shown  in  Fig,  4.  If  made  of  the  dimensions  given  in  Vx 
3  feet  in  diameter  and  2  feet  high,  it  will  support  about  6ao  pc^| 
dead  weight.  A  similar  buoy  3  feet  in  diameter,  25^  fcetH?' 
will  support  about  800  pounds  dead  weight.  These  buoys  sbos* 
be  made  of  galvanized  iron  or  steel  about  3/16-inch  rhick  or  7n 
pound  plate. 

a,b,c,  Pad-eyes  to  which  slings  for  handling  buoy  arc  made  b^ 
d,  Pad-eye  for  mooring  chain  or  pendant. 
r.  Ring  for  slings. 

f.  Pipe  at  least  4  inches  in  diameter  for  mast.     Tins  rrJ>' 
should  be  in  two  sections,  the  upper  section  with  tic 
beacon  head  is  bolted  to  the  lower  which  passes  thi 
f,  and  has  about  200  pounds  or  more  of  l^allast  un  rti] 
lower  end  and  extends  15  or  20  feet  l»elow  the  waterl 
M,  Man-hole. 

The  mast  for  this  buoy  had  best  l>e  made  of  two  sections  of  gal- 
vanized iron  pipe,  the  lower  section  of  the  proper  sire  to  pas* 
through  f,  with  a  collar  or  flange  around  its  upper  end  to  present 
its  slipping  througli  f.  The  upper  section  slides  into  the  lourr 
when  tlie  buoy  is  not  in  use.  When  the  buoy  is  in  use  the  uppn 
section  is  kept  in  position  by  a  through  bolt  above  the  flange.  A 
cast  iron  ballast  ball  weighing  aI>out  200  pounds,  with  a  short 
section  of  4-inch  pipe  cast  into  it  should  be  attached  to  the  lower 
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end  cf  the  lower  section  by  a  through  bolt.  The  ballast  balU  will 
be  found  much  more  convenient  than  the  improvised  ballast  made 
of  old  grate  bars.  The  diameter  of  cast  iron  sphere  weighing 
200  pounds  is  about  11.3  inches. 


A  sketch  of  a  ballast  ball  is  sliown  in  Fig,  10.  While  the 
lower  section  of  the  mast  should  always  be  made  of  a  pipe,  the 
upper  section  may  often  Ije  convenieiUly  made  of  wood. 

Boat  chain  made  of  iron  ^-inch  in  diameter  should  be 
heavy  enough  for  any  of  the  signals  described  herein,  an<l  the 
chains  should  be  galvanized.    When  the  water  is  deep,  wire  rope, 


14«S.S 


Signals  kor  Hydrogramiic  Surveying. 


'•u  account  of  being  lighter,  should  be  used.    Before  havingf 
rafts  or  buoys  made,  figure  out  from  the  approximate  drpth 
water  the  weight  of  chain  or  wire  pendant  that  will  be  need* 
and  increase  the  size  of  the  buoys  if  necessary. 

Sinkers  for  floating  signals. 

At  C  and  D,  Fig.  9,  are  shcwvn  two  views  of  cast  iron 
ispherical  sinkers  similar  to  those  used  for  moorings  in  the  U. 
Lighthouse  Service. 

DIMENSIONS. 


Type. 

R«dtui  of  Sphere.           Ditlance  Co. 

DuUnc«  pq. 

Wright. 

A 

B 
C 

■If  inches, 
f  j|  inches. 
i$i  iDchcs. 

3  inches. 

i   inches. 
3I  inches. 

aoiiachet. 
»3h  iOchei. 
j641ockcs. 

iSsptli^ 

A 

supply  of  these 

should  be  can 

-ied  for  moorin 

gr  the  Hcf^ 

signals,  type  A  for  the  buoy  shown  in  Fig.  8,  and  also  for  theMt 
shown  in  Fig.  4,  when  in  smooth  water.  In  an  exposed  place 
type  B  should  be  used  with  the  float  in  Fig.  4,  though  mxKh  »Ttt 
depend  upon  the  character  of  the  bottom. 

Puminng  down  foundations  for  signals. 

When  the  bottom  is  sand  or  soft  mud,  the  foundations  for  sig- 
nals may  be  planted  by  means  of  a  pump  in  the  same  way  that  con- 
crete piles  are  sunk.  If  the  foundation  is  of  pipe,  attach  a  hose 
from  a  steam  pump  to  the  upper  end.  When  the  pump  is  started 
the  pipe  will  sink  into  the  bottom  rapidly. 

In  the  same  way,  by  attaching  a  pipe  to  a  pile  or  stake  by  means 
of  wire  spikes  driven  alongside  it  and  bent  over,  to  hold  llie  pipe 
securely  but  loosely,  the  pile  may  be  sunk  six  or  eight  feet  into 
the  bottom  with  ease.  Withdraw  the  pipe  before  stopping  the 
pump,  otherwise  if  working  in  sand,  it  cannot  be  done  on  acconnt 
of  the  sand  settling  around  and  filling  up  the  pipe.  (Sec  Fig.  11). 
Keep  the  ship  or  tender  in  position  by  kcdges  off  either  quarter 
if  necessary.  I  am  informed  by  Commander  J.  H.  Hetherington. 
U.  S.  Navy,  that  he  has  planted  piles  12  inches  in  diameter  iw 
this  way. 

General  remarks  on  the  proper  outfit  for  an  efficient  surveying 
expedition. 

In  the  past,  as  a  rule,  surveying  ships  have  been  loo  small  to  be 
economical  and  efficient.    A  ship  for  this  service  should  be  large 
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enough  to  carry  an  ample  supply  of  coal  and  provisions,  lumber, 
old  canvas,  old  piping  and  boiler  tubes,  and  other  material  which 
may  be  picked  up  at  a  navy  yard  without  cost,  and  which  would 
be  expensive  to  obtain  on  the  working  ground,  either  in  money 
or  at  an  expenditure  of  time  and  labor,  as  well  as  enough  regular 
stores  to  make  the  ship  self-sustaining,  and  thus  enable  her  to 
remain  steadily  on  the  working  ground.  She  should  be  large 
enough  to  carry  at  least  four  40-foot  steamers  on  deck,  or  on 
the  rail,  with  suitable  means  for  lowering  and  hoisting  them 
quickly. 

The  ship  should  have  large  and  efficient  evaporators,  tanks 
for  a  reserve  supply  of  fresh  water,  electric  lights,  ice  machine, 
cold  storage  plant  and  a  good  drafting  room.  In  addition  to 
this  large  ship  there  should  be  a  smaller  vessel  to  act  as  a  tender 
to  be  used  for  building  signals,  planting  buoys,  carrying  the  tri- 
angulation  party  back  and  forth,  and  at  times  go  to  neighboring 
ports  for  fresh  provisions  or  other  supplies  if  necessary,  and  also 
do  the  ofT-shore  soundings.  The  movements  of  the  larger  ship 
will  be  restricted,  due  to  the  necessity  of  her  remaining  in  the 
vicinity  of  the  sounding  boats  in  order  to  be  accessible  in  case  of 
bad  weather  coming  on.  Besides  this,  and  the  danger  to  the  larger 
vessel  due  to  cruising  about  in  unknown  waters,  she  cannot  ordi- 
narily approach  sufficiently  near  the  shore  or  to  shoals  to  be  used 
efficiently  for  signal  building. 

While  working  around  shoals  in  unsurveyed  waters  the  tender 
nmst  at  times  gel  aground,  therefore,  in  case  she  does  not  happen 
to  have  two  Scotch  boilers,  she  should  be  fitted  with  water  tanks 
forward  and  aft  whose  capacity  is  at  least  4  per  cent  of  the 
vessel's  displacement.  These  should  be  kept  full  when  on  the  work- 
ing ground,  and  so  connected  to  the  pumps  that  they  may  be 
quickly  pumped  out  in  case  of  grounding.  Cloud  shadows  on  the 
water  often  present  the  appearance  of  shoals,  and  are  so  deceptive 
that  they  will  worry  one  considerably  at  first,  and  when  the  sun 
is  ahead  or  right  overhead,  it  is  almost  impossible  to  distinguish 
a  shoal  by  eye  ;  the  lead  is  the  only  thing  to  depend  upon,  but  with 
the  greatest  care,  when  working  among  reefs,  or  when  the  water 
shoals  suddenly,  the  tender  is  at  times  liable  to  get  aground,  hence 
the  great  utility  of  the  water  ballast.  If  in  a  territory'  where  you 
suspect  rocks  keep  a  boat  ahead  of  the  tender  unless  working  in  a 
protected  place. 
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U.  S.  NAVAL  INSTITUTE,  ANNAPOLIS.  MD. 


AVIATION  TO-DAY  *  AND  THE  NECESSITY  FOR  A 
NATIONAL  AERODYNAMIC  LABORATORY. 

By  Captain  W.  Irving  Chambers,  U.  S.  Navy. 


The  status  of  aviation  in  the  world  to-day  may  be  summarize* 
as  follows: 

The  work  of  established  aerodynamic  laboratories  lias  trans- 
ported aeronautics  gfenerally  into  the  domain  of  engineering,  in 
consequence  of  which  aviation  has  reached  a  stage  of  development 
wherein  the  methods  of  scientific  engineers  have  replaced  the  crude 
efforts  of  the  pioneer  inventors. 

The  development  of  aviation  for  marine  or  naval  purposes  has 
naturally  been  somewhat  delayed,  but,  inspired  by  the  early  demon- 
strations of  our  navy,  the  naval  powers  of  the  world  arc  now 
devoting  large  sums  of  money  to  this  phase  of  development.  It 
may  be  asserted  that  althougii  the  aeroplane  has  not  yet  arrived 
at  the  state  of  perfection  required  by  all  the  work  contemplated 
for  it  in  naval  warfare,  yet  it  is  sufficiently  advanced  to  be  of  great 
service  in  many  ways,  should  it  he  required  for  use  in  emer- 
gency, and  its  satisfactory  development  for  extensive  use  is  fairly 
in  sight 

Those  who  are  engaged  in  the  development  of  aviation  for  war 
purposes  do  not  pretend  that  it  is  going  to  revolutionize  warefare, 
but  it  has  been  fully  demonstrated  that  of  two  opposing  forces, 
the  one  which  possesses  superiority  in  aerial  equipment  and  skill 
will  surely  hold  a  very  great  advantage. 

Contemplated  Uses  of  Aeropl^vnes  in  Naval  Warfare. 

A.  They  can  be  carried,  stowed,  and  used  by  all  large  ships. 

(i)  To  reconnoiter  an  enemy's  port,  or  to  search  out  his  ad- 
vanccfl  bases  and  to  assist  in  the  operations  of  a  blockaded  or  a 
blockading  force. 
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(2)  To  locate  and  destroy  submarine  mines,  submarines  an^ 
dirigibles,  and  to  assist  in  the  operations  of  submarines  and  toi 
pedo  boats. 

(3)  To  damage  an  enemy's  docks,  magazines,  ships  in  repair 
under  construction,  dirigible  sheds  and  other  resources. 

(4)  To   provide   means   of   rapid   confidential   cominunicati< 
I>etween  a  fleet  commander  and  the  commanding  officer  of  a 
operating  force  on  shore,  or  of  the  commander  of  another  fleet 
division. 

B.  They  can  be  carried  by  all  scouts  and  large  cruisers. 

(5)  To  extend  the  **  eyes  of  the  fleet  *'  in  naval  scouting. 

C.  They  can  be  carried,  with  ample  supplies  and  camp  outfit 
on  board  any  naval  supply  auxiliary, 

(6)  For  scouting  at  advanced  bases  and  for  extensive  use  wif/i 
expeditionary  forces. 


What  is  Being  Done  Elsewhere. 

France  leads  the  world  in  aviation  and  all  that  she  does  ts 
worth  noting.  A  short  time  ago,  in  response  to  an  inquiry  by  the 
Minister  of  War,  over  3000  oflficers  signified  their  desire  to  Icam 
aerial  navigation.  Germany  leads  in  aerostation,  but  is  making 
great  progress  in  aviation  also.  France  has  eight  dirigibles,  Ger- 
many thirty.  The  number  of  aeroplanes  actually  possessed  by 
each  is  a  rapidly  increasing  quantity,  but  France  will  probably 
possess  about  350  before  the  end  of  the  year,  the  ultimate  aira 
being  to  possess  1000  as  soon  as  the  requisite  number  of  pilots 
can  be  taught  to  use  them. 

The  following  statement,  while  it  docs  not  include  all  large 
sums  that  are  being  spent,  will  suflRce  to  compare  our  own  activity 
with  tliat  of  some  of  the  principal  powers: 


I 


1 


Frvicc 

Germany ^^^ 

Russia 

Great  Britain 

haly 

Japan 

United  States 


GoveiRmem 

^iproprifttion 


$6,400,000 
1,500.000 
5,000.000 
2.100,000 
2.000.000 
600,000 
140.000 


Popular  »ub- 
ftcripttoo 


$1,000,000 
750.000 
l?l 
I?) 

100.000 
(-1 


Total 


$7,400,000 
3,250,000 
5.000,000 
2,100.000 
2.100,000 
600.000 
140.000 
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As  Italy  is  the  first  to  have  hat!  extensive  experience  with  air- 
craft in  actual  war  so  far,  some  observations  on  her  establishment 
and  her  experience  will  he  of  special  interest. 

In  iQii  there  were  no  public  or  private  aeroplane  factories  of 
any  importance  in  Italy,  but  this  year  the  Aeronautic  League  has 
been  formed,  privately,  to  present  to  the  government  as  many 
aeroplanes  as  possible.  Funds  have  thus  been  raised  to  donate  lOo 
aeroplanes,  and  now  there  are  about  10  factories  expecting  to 
profit  by  this  popular  interest  in  tlie  military  use  of  aeroplanes. 

There  are  now  four  squads  of  aviators  sen-ing  in  Tripoli  and 
Cyrenaica,  with  40  aeroplanes,  mostly  of  French  make,  and  there 
are  30  more  in  Italy. 

These  aeroplanes  have  been  effectively  used  in  scouting  and  they 
were  the  first  to  practice  bomb  throwing.  Bomb  throwing  from 
Italian  aeroplanes  has  been  abandoned  in  Tripoli,  however,  because 
of  its  inaccuracy,  and  the  ina)>ilily  to  carry  a  sufficient  number  of 
the  size  required,  and  the  attendant  risk  to  the  aviator.  The 
Italian  aviators  prefer  to  fly  without  passengers.  It  is  probable 
that  the  Italian  machines,  being  hastily  purchased,  were  not  weight 
carriers,  and  did  not  have  much  range  between  high  and  low 
speeds, 

For  bomb  dropping  the  dirigibles  have  proved  greatly  superior. 

The  captains  of  all  dirigibles  are  naval  officers,  and  the  semi- 
rigid t>-]>e  is  now  preferred. 

Under  the  existing  conditions  in  Tripoli,  and  with  no  enemy  in 
the  air,  and  hangars  avadable  on  shore,  the  net  results  have  been 
all  in  favor  of  dirigibles  for  observation  purposes,  for  taking  photo- 
graphs and  for  dropping  bombs. 

Bombs  have  dropped  with  good  effect  oyer  Turkish  camps,  and 
good  bombs  have  been  supplied  which  can  be  timed  to  burst  in  air, 
as  well  as  others  which  are  incendiary.  An  apparatus  has  been 
devised  by  which  bombs  can  be  thrown  horizontally  as  well  as  with 
a  certain  angle  of  inclination. 

Weather  condhious  being  equal,  the  Italian  dirigibles,  which, 
owing  to  their  reversible  propellers,  are  able  to  remain  stationary 
itt  air,  can  furnish  more  reliable  reports  than  aeroplanes. 

The  aeroplane  as  tised  at  Tripoli  cannot  fly  at  night  when 
the  best  weather  Cijuditions  obtain;  the  dirigible  prefers  to  do  so, 
as  it  then  loses  no  gas. 

Aeroplanes  are  found  to  be  quite  safe  from  musketry  fire  at 
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3000  feet  lieight.    They  liave  been  hit  on  several  occasions  at 
altitudes,  biil  without  serious  damage  resulting. 

The  best  aeroplane  fligiits  have  been  from  Tripoli  to  Gharis 
and  back,  about  90  miles  each  way,  and  to  Homs  and  back, 
miles  each  way.     The  aeroplanes  used  can  easily  reconnoiler 
100  km.  (6234  miles)  per  honr. 

The  best  dirigible  flight  was  from  Tripoli  to  Sidi  Si<li  and  liaci 
a  distance  of  about  125  km.  (776  miles),  during;  which  two  of  1I 
small  type  left  Tripoli  in  the  early  morning  and  explored  all  the 
coast,  includinc;;  the  Turko-Arab  positions  at  Zuara,  where  th< 
dropped    bombs    effectively,    the    whole   time   being    9    hours 
minutes.     Off  Zuara  they  replenished  their  fuel  tanks  frmn  tl 
boats  of  the  fleet  at  sea. 

Late  Note, — The  latest  German  dirigible  recently  made  a  nifftit  offj^*' 
mites,  but  it  is  much  larger  than  those  used  by  the  Italians. 

On  one  occasion  one  of  the  dirigibles  was  struck  a  nuinUa  f'l 
times  in  the  after  part  by  rifle  bullets  (volley  fire),  and  r**tii"if4^ 
to  the  hang-ar  down  by  the  stern. 

Messages  have  been  dropped  from  dirigibles  in  small  saml  l)ag»-j 
with  parachutes  to  which  colored  pennants  were  attached,  and 
munication  by  flag  or  semaphore  has  been  used,  but  wireless  ha 
not  been  used  on  account  of  the  danger  and  incomplete  dcvcl 
ment. 

The  Italian  doctors  claim  that  aeroplane  pilots,  of  the  machined 
used  in  Tripoli,  will  last  effectually  but  six  months,  after  whit 
they  require  two  years  of  rest,  but  that  the  dirigible  pilots  I: 
indefinitely. 

This  result  will  he  modified  by  the  introduction  of  automati 
control,  mentioned  later. 


Foreign  Naval  Aviation. 

Itaiy. — Last  year  15  naval  officers  were  detailed  for  aeronautical 
service,  at  which  time  six  Farman,  three  Bleriot,  one  Kieupoi 
and  one  Etrich  machine  were  available. 

Two  hydroaeroplanes,  original  designs  by  Italian  naval  oflfieers, 
hare  been  building  for  some  time  at  the  naval  dock  yard,  Spezxia. 
and  at  Eracciano,  the  chief  aeronautic  station. 

France. — In  February  of  this  year,  a  foreign  periodical,  refer- 
ring to  the  purchase  of  a  Cuniss  hydroaeroplane  by  Paulhan,  the 
French  aviator,  made  the  following  statement : 
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It  is  probable  tliat  the  American  Curttsa  hydroaeroplane  will  soon  find 
its  way  in  large  quantities  intt>  the  IVencli  Navy,  which  at  present  owns 
officially  one  aeroplane  only,  an  old  pattern  Maurice  Farman. 

I  am  not  stire  that  this  was  authentic,  but  [  have  noted  in  the 
French  press  frequent  expression  of  regret  that  they  had  allowed 
the  Americans  to  precede  thetn  in  the  naya!  development  of  avi- 
ation However,  since  then  they  have  made  up  for  lost  time  by  pro- 
viding a  systematic  organization,  and  the  appropriation  of  ample 
funds  for  naval  aviation.  Their  establishment  includes  a  naval 
avi;ition  center  on  the  coast  of  Frejus,  about  half  way  between 
Toulon  nd  Nice. 

The  cruiser  Foudre,  formerly  used  as  a  mine  ship,  has  been 
fitted  out  as  an  aviation  ship,  located  at  Frejus.  The  first  hydro- 
aeroplane accepted,  a  Voisin,  has  been  hoisted  in  and  out  in  three 
minutes.  The  Foudre  does  not  permit  of  housing  machines  in 
sufficient  nrmil^crs,  and  h^npfars  are  erected  on  shore  to  accomo- 
date other  machines  that  have  been  acquired. 

During  the  recent  maneuvers  of  tlie  French  fleet  in  the  Gulf 
of  Juan,  near  Frejus,  where  one  squadron  was  blockaded  by 
another,  the  commanding  ofliicer  of  the  Foudre  visited  the  flagship 
of  the  blockaded  forces  in  a  torpedo  destroyer,  and  informed  the 
admiral  that  one  of  his  aeroplanes,  during  a  reconnaisance  of  the 
Gulf,  had  obtained  exact  information  concerning  the  disposition 
and  movements  of  the  blockading  squadruns.  Submarines  had 
been  observed  navigating  on  the  surface  with  evident  intention 
of  attacking  the  blockading  force.  At  no  time  hatl  the  bl(»ckading 
squadron,  located  15  miles  off  shore,  perceived  or  heard  the  aero- 
planes. One  Nieuport  (100  h.  p.),  three  place,  monoplane,  one 
Farman  and  one  Voisin  biplane  were  used. 

Engiand. — Last  year  public  indignation  was  aroused  in  England 
because  a  few  naval  officers  had  been  obliged  to  learn  the  art  of 
flying  entirely  on  their  own  responsibility,  and  at  their  own 
expense,  and  because  the  first  naval  aeroplanes,  two  Valkyrie 
machines  have  been  privately  donated  by  a  public  spirited  citizen. 

On  January  ii,  1912,  Acting  Commander  C.  R.  Samson,  R.  N., 
made  the  first  flight  from  an  English  battleship  over  a  rail  plat- 
form erected  over  the  bows  of  H.  B.  M.  S.  Africa,  in  much  the 
same  manner  as  Eugene  Ely  flew  from  the  U.  S.  S.  Birmingham, 
and  the  U.  S.  S.  Pennsylvania  in  1910. 
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An  official  reply  to  a  query  in  Parliament,  noted  March  6,  191; 
concerning  England's  preparedness  in  naval  aviation,  follows: 

One  hydroaeroplane  is  now  under  construction  at  Easicfaurch  aad 
others  are  on  order.    Experiments  witli  this  type  are  being  continurd 
Shccmcss,  I^c  Wintlcmcrc  and   Barrow, 

The  Royal  Flying  Corps  has  been  established,  and  the  nai 
wing  of  this  corps  has  its  headquarters  at  the  Naval  Flying 
at  Eastchurch.    The  memorandum  to  Parliament  states; 

It  is  impossible  to  forecast  what  its  ultimate  organization  will  be,  j 
depends  to  a  great  extent  upon  the  results  of  experiments  which  are 
to  be  commenced  with  hydroaeroplanes.  The  present  organixaltoa 
therefore,  be  regarded  as  provisional. 

Germany, — It  is  significant  of  ( ierman  foresight  that  one  ot 
first  steps  undertaken,  when  it  was  decided  to  construct  n  b 
aeroplane  fleet,  was  to  found  an  aerodynamic  laborator 
is  at  Gottingen,  where  the  best  known  course  of  instrucliLc^ 
aeronautics  is  ably  conducted  by  Professor  Prandtl. 

The  Berlin  Aero  Elxposition  of  this  year  showed  a  s-. 
development  in  domestic  aeroplane  progress.  There  were  17O 
hibitors.  Twenty-two  aeroplane  firms  were  represented  by  40 
planes  of  which  not  more  than  three  were  freaks,  and  three  show 
defective  construction.  There  were  18  motor  firms  represent 
by  41  different  types  of  motors,  41  firms  for  accessories, 
firms  and  6  steel  firms. 

Several  German  naval  officers  have  perfected  themselves 
aviation,  and  several  types  of  machines  have  been  used  for  na 
work,  of  both  foreign  and  domestic  make.  Our  Curliss  hyd 
aen^plane  has  l)een  procured. 

A  competitive  test  for  hydroaeroplanes,  arranged  jointly  by 
German  Flying  League,  and  the  Imperial  Navy  Office,  took  place 
at  Hciligendamm,  from  August  29  to  September  5.    Competit 
were    required   to   be   German   subjects,   and   every   part    of   1 
machines  competing,  except  the  motor,  was  made  in  Germa 
Competitors  were  required,  after  ascent  from  a  given  spot  on  Ian 
to  remain  in  the  air  for  one  hour,  to  alight  on  the  water  within  a 
square  of  150  meter  sides,  marked  by  buoys,  to  stop  the  motor  an 
after  resting  on  the  water  for  not  more  than  20  minutes,  reascen 
to  a  height  of  500  meters  and  return  to  the  starting  place  cntircl 
unassisted. 
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Aviation  To-dav,  and  the  Necessity  for 


It  is  astonishing  ti*  learn  liow  nearly  the  characteristics  n 
of  the  machines  in  this  competition  correspond  to  our  own  "re- 
quirements/' independently  conceived. 

These  machiiiL-ii  must  have  siiHicicnt  inherent  stability  to  rcaiBi  Mrite 
squalls  and  must  he  so  readily  guirk-d  that  the  pilot  will  not  be  exNlwMIt 
the  longest  ilight. 

When  the  motor  stops  in  air  ihu  machine  must  commence  to  ^»de  a—* 
matically. 

The  gas  throttle  and  all  levers  for  rcgiilation  of  motor  must  be 
substantial  and  situated  on  the  right  of  the  [>ilot's  scat,  alMuit  30 
advance  of  the  back  of  the  scat. 

Seats  arranged   for  two  persons  must  be  arratigcd  so    thai   clcai 
forward,  each  side  and  downward  is  provided  for  I>oth  iHTciipants  aalA 
latter  must  W  protected  from  the  draft  of  air.    Elastic  leather  belt^  i  fs-: 
wide  must  l>e  attached  to  each  seat  and  arranged  to  be  case  adr 
by  either  the  right  or  the  left  hand. 

It  must  be  possible  tu  control  from  both  seats  and  the  pilot  must  |li# 
to  cut  off  the  control  from  the  passenger  scat. 

The  motor  and  tlie  pilot  seats  must  he  protected  against  the  ftplasUl^ 
water. 

The  propeller  must  be  protected  against  coming  in  contact  with  irsto* 
a  special  arrangement.  Preventative  measure.^  against  short  circuit,  turn 
sequence  of  the  moisture,  must  be  provided  and  the  machine  must  IttRi, 
speed  of  at  least  So  km.  (49.7  miles)  per  hour, 

L.\TE  Note. — There  were  seven  entries  in  this  contest.  onl>   one  of 
succeeded  entirely. 

Other  Countries, — Exact  details  arc  lacking  of  the  prc^rcfti 
many  otlier  countries,  but  all  pro.ijressivc  power*;  are  hcni  tm 
ing  abrea^it  of  the  times,  especially  the  Uritish  Colonics,  Ri 
Japan  and  Austria.  The  latter  country  has  produced  one  of  the 
best  aeroplanes  in  existence,  the  Etrich.  and  is  also  developingi 
hydroaeroplane. 


Dkvelopment  in  the  United  States  Na\  v. 

When  Congress  appropriated  $25,000  for  the  development 
naval  aviation  last  year,  three  officers  had  been  ordere<l  to 
plane  factories  for  instruction,  in  anticipation  of  three  inachlntf 
which  were  finally  purcliased,  two  Curtiss  and  one  Wright. 

At  that  time  a  land  aerodrome  was  necessary  for  practice,  anj 
a  hangfar  was  accordingly  built  on  Greenbury  Point,  Anmpalil^ 
Md.,  where  a  sufficient  area  of  tlat  land  was  prefxired  for 
aerodrome  by  the  leveling  of  some  trees  and  the  partial  filling 
a  swamp.    This  served  its  purpose  until  the  navy  machines  had 


aerodrome  is  now  held  in  reserve  for  the  hni:sing  of  spare 
machines,  for  the  exercise  of  the  land  attachment  of  the  hydro- 
aeroplanes and  for  any  other  emergency  use. 


where  ex]K:rinicnts  could  l)C  cx|>e(1itc(l,  but  it  soon  became 
parent  that  the  desired  number  of  oBicers  and  men  could  not  ^ 
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spared  away  from  their  regular  duties  for  a  sufficient  period,  and 
that  the  profrress  of  instniction  would  be  seriotisly  delayed  until 
the  machines  liad  been  suitably  developed  and  e<iuip]ied  ftir  issuing 
to  ships  of  the  fleet,  where  practical  instruction  could  proceed, 
with  ample  resources,  in  a  systematic  routine  way.  Incidentally, 
it  was  recognized  that  to  get  good  service  from  these  machines  in 
the  fleet,  constant  practice  would  be  required,  and  the  personnel 
ho  made  as  familiar  with  them  as  with  other  articles  of  equipment. 

This  was  the  first  object  in  favoring  the  hydroaeroplane  attach- 
ment. 

To-day  it  is  recognized  the  world  over  that  liydroaviation  offers 
one  of  the  most  promising  fields  of  development,  for  the  reason 
that  a  water  aerodrome  is  nearly  always  available,  is  safer  in 
landing,  is  less  obstructed,  and  the  aerial  currents  over  water  are 
less  treacherous  than  over  land.  A  ship  provided  with  aeroplanes 
will  thus  l>ecome  the  hangar  and  will  be  surrotmded  usually  by  an 
ideal  aerodrome,  1.  c,  by  water  sufficiently  smooth  for  practice. 

Last  December  the  three  machines,  with  their  aviators,  were 
transferred  to  San  Diego,  Cal..  where  a  camp  was  formed  with 
small  tents  from  the  U.  S.  S.  Jris,  and  hangar  tents,  of  the  army 
pattern,  which  had  been  prepared  at  the  Mare  Island  Navy  Yard 

Experience  with  these  tents  demonstrated  certain  defects,  and 
that  they  were  not  conducive  to  efficient  progress  with  a  small  force 
of  men.  lietter  tents,  designed  by  the  Bureau  of  Construction  and 
Repair,  have  been  made  to  replace  them. 

After  a  season  of  winter  work  at  San  Diego,  the  camp  was 
transferred  again  to  Annapolis,  and  located  nearer  the  Engineering 
Experiment  Station,  on  the  north  shore  of  the  Severn  River. 
This  experience  with  tents  has  demonstrated  that  Ihey  not  only 
facilitate  the  renrnval  of  a  camp  from  tme  place  to  amUhcr,  but  that 
it  is  cheaper  to  use  them  than  to  provide  permanent  sheds  of 
more  durable  material  at  all  places  where  a  camp  may  be  estab- 
lished. The  use  of  tents  also  enables  us  to  be  pre[*ared,  with  the 
advantage  of  experience,  to  transport,  at  short  notice,  all  the 
material  that  may  be  re(|uiTed  at  an  advanced  base. 


Instructions  and  Tests. 

Many  officers,  interested  in  this  work,  have  applied  for  in- 
struction, but,  as  before  mentioned,  it  has  not  l>een  possible  to 
detach  from  their  regidar  duties,  even  temporarily,  all  who  desire 
the  experience.     Eight  officers  have  qualified. 
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Aviation  Tu-dav,  and  the  Necessity  for 


At  the  end  of  August,  iyi2,  a  total  of  593  flights  harl  \tctn  nadr 
by  the  four  instruction  aviators  in  the  three  machines.     The  naxi 

stands  as  follows; 

IN    CUKTISS    MACHINES. 

Fli|j[htii      Tutsi  lime       I>i«imJDc« 


Lieutenant  Ellyson 
Lieutenant  Towers 


200 

202 


firs.  Min. 

37      -2 


ao35     I      w 


IN  TBK  WUGBT  UACBINE. 


Lieutenant  Rodgers 
Ensign  Herbstcr..  .. 


Total. 


132      I    33    54 

W  U    54 


6jO 


593 


126    .20 


6422 


I 

r 


Durinj^  flights  over  water  the  aviator  can  usually   coiiiu  • 

safe  place  to  land.    For  this  reason  most  of  our  hydro-H>ix» 
lieen  done  at  an  altitude  of  about  500  feet.     lUit,  as  scoutinf* 
rcconnaisance  work   will   re<|uirc  flying  at  an  altitude   of  «^ 
3(KX)  feet,  lieutenant  Kllystm  has  demonstrated  that  there  vrfi^' 
no  difficulty  in  flyinp:  the  hydroaeroplane  at  3000  feet  or  over.  *> 
one  occasion  he  ascended   to  2*^50  feet  in  23   minutes  aiul  h. 
seconds.    On  another  occasion,  in  testing  a  lower  gfradc  of 
line,  he  ascended  3200  feet,  hut  it  required  44  minutes  to 
the  first  2500  feet.     Investigation  of  the  different  j^rade*;  of 
line  shows  that  the  difference  in  efficiency  is  considerable. 

The  longest  flight  yet  made  with  passenger  anywhere,  in  lit 
hydroaeroplane,  is  that  made  by  Lieutenants  Kllyson  and  Toncr^ 
jointly,  from  AnnaiMjlis,  Md..  to  Hampton  K(^<ls,  Va.,  and  retiini 
and  this  flight  amply  demonstrated  three  things:  (  1  >  ihc  suti^ 
bility  of  the  "  hydro  "  as  a  ly|>e  for  lung  flights ;  ( 2)  the  practJca 
bility  and  utility  of  the  dual  system  of  control,  and  ( 3)  the  m\< 
sily  for  greater  improvement  in  motors.  The  return  fl^hi 
enlivened,  in  very  c*>ld  weather,  by  a  series  of  minor  mi«lia(>> 
the  motor.  In  making  such  flights  it  is  still  advisahic  ti>  foil 
a  sJiore  line  convenient  for  landing  in  case  of  motor  trouble. 

Lieutenant  J.  II.  Towers.  U.  S.  Navy,  has  recently  made  a  K\^ 
of  6  hours,  10  minutes  an<l  Jo  secotjds,  with  the  standard  nas 
Cwriiss  hydroaeroplane.    This  was  made  in  iluc  course  of  a  rtgu- 
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Aviation  To-day,  and  the  Necessity  for 


It  15  astonishing^  to  learn  how  nearly  the  characteristics  rcquir 
of  the  machine?  in  this  competition  correspond  to  our  own  "  r 
qnirements,"  indepenilently  conceived. 

These  machines  must  have  suflicicnt  inherent  stability  to  resist   isuildm 
squalls  aiul  must  be  so  readily  guided  that  the  pilot  will  not  be  exhau&int  b 
the  longest  llight. 

When  the  mottir  stops  in  air  the  machine  must  commence  to  gtidv 
matically. 

The  ]?as  throttle  and  all  levers  for  regulation  of  motor  must  be  large 
substantial  and  situated  on  the  right  of  the  pilot^s  seal,  about  20  incbes 
advance  of  the  l>ack  of  the  scat. 

Scats  arranged   for  two  persons  must  be  arranged  so   thai    clear  v 
forward,  each  side  and  downward  is  provided  for  both  occupants  and 
latter  must  be  protected  from  the  draft  of  air.    Elastic  leather  belts  3 
wide  must  be  attached  to  each  scat  and  arranged  to  be  cast  adrift  qm 
by  either  the  right  or  the  left  hand. 

It  must  he  iiossibic  to  control  from  both  scats  and  the  pilot  must  If  «l 
to  cut  off  the  control  from  the  passenger  seat. 

The  motor  and  the  pilot  seals  must  he  protected  against  the  splasbait 
water. 

The  proi>e!kT  must  hi-  protected  against  coming  in  contact  with  wratcr 
a  special  arrangement.    Preventative  measures  against  short  circuit,  tn 
sequence  of  the  moisture,  must  be  provided  and  the  machine  must  baTC 
speed  of  at  least  80  Wm.  (49.7  miles)  per  hour. 

Late  Note. — There  were  seven  entries  in  this  contest,  only  one  of  W; 
succeeded  entirely. 

Other  Countries. — Exact  details  are  lacking  of  the  progress 

many  other  countries,  but  all  projjressive  powers  are  bent  on  k 
ing  abreast  of  the  times,  especially  the   British  Colonies,   Rit^S) 
Japan  and  Austria.  The  latter  country  has  produced  one  of  the  v 
best  aeroplanes  in  existence,  the  Ktrich,  and  is  also  developing  1 
hydroaeroplane. 


Development  in  the  rNiTEo  States  Navy. 

When  Congress  appropriated  $25,000  for  the  development 
naval  aviation  last  year,  three  officers  had  been  ordered  to 
plane  factories  for  instruction,  in  anticipation  of  three  machii 
which  were  finally  purchased,  two  Curtiss  and  one  Wright. 

At  that  time  a  land  aerodrome  was  necessary  for  practice, 
a  hangar  was  accordingly  built  on  Greenbury  Point,  Annapoli 
Md.,  where  a  sufficient  area  of  flat  land  was  prepare<l  for  anj 
aerodrome  by  the  leveling  of  some  trees  and  the  partial  filling  of] 
a  swamp.    This  ser\'ed  its  purpose  until  the  navy  machines  had  all 
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been  prnviderl  with  hvclri^planes.  .luci   we  Iiad  denionstrateil  the 
practicability  of  carrying  on  nistniclion  entirely  over  water.    Tlie 


\ 


The  Hangars  at  Greenbubv  Point,  Annapolis. 


The  Navv  WRltitrr  Machinf.  a:  Ann m-i 'I  is. 

aerodrome  is  now  held  in  reserve  for  the  housing  of  spare 
machines,  for  the  exercise  of  the  land  attaclimcnt  of  the  hydro- 
aeroplanes and  for  any  other  emergency  use. 


f 
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AviATiox  To-day,  and  the  Necessity  for 


At  the  CTi(]  of  Aiignst,  1912,  a  total  of  5^3  flights  had  bcenoal 
by  the  fuur  instruction  aviators  in  the  three  machines,    llKroo^l 
stands  as  follows : 


IN   CL'STISS    MACHINES. 


T-ltRhu     Total  time 


Uicutcnant  Rllyson 
Lieutenant  Towers 


\lfra,  Mim. 
200  40    30 

202  37      -z 


r>tsi«»cv 


2227 
2035 


111 


IN 

TRB 

WUCBT  MACHINE. 

1530 
6jo 

Lieutenant  Rodgers 

132 

59 

33 

54 

54 

i 

Knsifj^n  Herb^tt•^ 

I          Total 

593 

126 

20     1 

6422 

^ 

During  flights  over  water  the  aviator  can  usually  coui 
safe  place  to  land.    For  this  reason  most  of  our  hydro-fl>-il 
heen  done  at  an  altitude  of  about  500  feet.     Hut,  as  scouting 
reconnaisance  work   will   re<]uirf  llyiriR  at  an   ahitude   of  iir« 
30(X)  feet.  Lieutenant  Kllyson  has  ilenionstrated  that  there  v3V' 
no  difficulty  in  flying  the  hyilroaeroplanc  at  3000  feet  or  over  <*] 
one  occasion  he  ascended   to  .2850  feet   in   23    niinutes  and 
seconds.    On  another  occasion,  in  testing  a  lower  jp-ade  of 
line,  he  ascended  32*x>  feet,  hut  it  rc(|uired  44  minutes  to 
the  first  23(X»  feet,     hivestiiijation  of  the  different  g^rades  of 
line  shows  that  the  difference  in  efficiency  is  considerable. 

The  longest  flijjht  yet  made  with  passenger  anywhere, 
hydroaeroplane,  is  that  made  by  Lieutenants  Ivllyson  and  T« 
jointly,  from  Annapolis,  Md.,  to  Hampton  Roads,  Va.,  and  rtttira 
ami  this  flight  amply  demonstrated  three  things:  <  i)  |hc  $a£i 
bility  of  the  "  hydro  "  as  a  tyi>e  for  long  flig'hts  ;  {2)  the  practi- 
bility  and  utility  of  the  dual  system  «)f  control,  and  (3  )  the  m. 
sity  for  greater  improvement  in  motors.  The  return  flight 
enlivened,  in  very  cold  weather,  by  a  series  of  minor  mishaps 
the  motor,  hi  making  such  flights  it  is  still  advisal)le  to  M\ 
a  shore  line  convenient  for  landing  in  case  of  motor  trouble. 

Lieutenant  J.  H.  Towers,  V.  S.  Navy,  has  recently  made  a  fli 
of  6  hours.  10  mituites  and  20  seconds,  with    the  ^tandanl 
Curtiss  hydroaeroplane.    This  was  made  in  due  course  of  a  ftpi- 
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spared  away  from  their  regular  duties  for  a  sufficient  perio<l,  ami 
lliat  the  proj:jress  of  instruction  woiilrl  he  seriously  delayed  until 
the  machines  had  heen  suitably  deveioiK-d  and  t(|injj])t'd  f«ir  issuing 
to  ships  of  the  fleet,  where  practical  instruction  could  proceed, 
with  ample  resources,  in  a  systematic  routine  way.  Incidentally, 
it  was  recognized  that  to  get  good  service  from  these  machines  in 
the  fleet,  constant  practice  would  be  required,  and  the  personnel 
be  made  as  familiar  with  thcin  as  with  other  articles  of  equipment. 

This  was  the  first  object  in  favoring  the  hydroaeroplane  attach- 
ment. 

To-day  it  is  recognized  the  world  over  that  hydroaviation  offers 
one  of  the  most  promising  fields  of  development,  for  the  reason 
that  a  water  aerodrome  is  nearly  always  available,  is  safer  in 
landing,  is  less  obstructed,  and  the  aerial  currents  over  water  are 
less  treacherous  than  over  land.  A  ship  provided  with  aeroplanes 
will  thus  become  the  hangar  and  will  be  surrounded  usually  by  an 
ideal  aerodrome,  i.  c.,  by  water  sufficiently  smooth  fur  practice. 

Last  December  the  three  machines,  with  their  aviators,  were 
transferred  to  San  Diego,  Cal.,  where  a  camp  was  formed  with 
small  tents  from  the  U.  S,  S.  Iris,  and  hangar  tents,  of  the  army 
pattern,  which  had  been  prej»ared  at  the  Mare  Island  Navy  Yard 

Experience  with  these  tents  demonstrated  certain  defects,  and 
that  they  were  not  conducive  to  efficient  progress  with  a  small  force 
of  men.  Better  tents,  designed  by  the  Bureau  of  Construction  and 
Repair,  have  been  made  to  replace  them. 

After  a  season  of  winter  work  at  San  Diego,  the  camp  was 
transferred  again  to  Annapolis,  and  located  nearer  the  Engineering 
Experiment  Station,  on  the  north  shore  of  the  Severn  River. 
This  experience  with  tents  lias  demonstrated  that  they  not  oidy 
facilitate  the  rcm«»val  of  a  camp  from  one  place  to  amither,  liut  that 
it  is  cheaper  to  use  them  than  to  provide  permanent  sheds  of 
more  durable  material  at  all  places  where  a  camp  may  be  estab- 
lished- The  use  of  tents  also  enables  us  to  l>e  prepared,  with  the 
advantage  of  experience,  to  transport,  at  short  notice,  all  the 
material  that  may  he  re([uired  at  an  advancetl  base. 

Instructioks  and  Tests. 

Many  officers,  interested  in  this  work,  have  applied  for  in- 
struction, but,  as  before  mentioned,  it  has  not  been  possible  to 
detach  from  their  regtilar  duties,  even  temporarily,  all  who  desire 
the  experience.    Eight  officers  have  qualified. 
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Aviation  To-oay.  and  the  Necessity  for 


At  the  eiid  of  August,  1912,  a  total  of  593  flights  had  lictnta 
by  the  four  instruction  aviators  in  the  tliree  machines.     Thr  nari\ 

stands  as  follows: 


IN    CUKTIS5   MACHINES. 


r 

I'liglits      Total  time 

I>is»uK# 

Lieutenant  Rllyson 

Lieutenant  Towers 

Hrj.  Mim, 

200            40    30 

2227 
2035 

«jnw 


IN 

THR 

WRIGHT  MACBINE. 

1530 
630 

Lieutenant  Rf>dgers 

13a 
59 

33   54 

14    54 

Knsign  Hcrbsicr. - 

Total- 

593 

126    20 

1 

6422 

During  flights  over  water  the  a\Hator  can  usuallv    r- 
safe  place  to  lantl.     For  this  reason  most  of  our  hvdro-i 
lieen  done  at  an  altitude  of  ahout  500  feet.    But,  as  scouting' 
reconnaisance  work  will   retiuire  tlyinp  at  an   altitude   of  al«*i 
3000  feet,  Lieutenant  Ellysun  has  demonstrated  that  there  wiC^l 
no  difticulty  in  flying  ihe  hyilroaeroplane  at  yooo  feet  or  over.  Cij 
one  occasion   he  ascendc<l    to   J850   feet   in   23    minutes   and  ^1 
seconds.    On  another  occasion,  in  tcstinj^  a  lower  ^acle  of  0^\ 
line,  he  ascended  3200  feet,  hut  it  recjuired  44  minutes  to 
the  first  J500  feet.     Investtijation  (tf  the  dilTerent  grades  of 
line  shows  that  the  diflfercnce  in  efficiency  is  considerable. 

The  longest  flight  yet  made  with  i>assenger  anywhere,  io  tl 
hydroaeroplane,  is  that  made  hy  Lieutenants  Ellyson  and  T'v«*« 
jointly,  frrun  Aima|>olis,  Md.,  to  Hampton  Roads,  V'a.,  and  reluru 
and  this  flight  amply  demonstrated  three  things :  {  \  \  the  siritJ- 
hility  of  the  '*  hydro  "  as  a  ty|>e  for  long  flights  ;  (  2)  the  practia- 
bility  and  utility  of  the  dual  systen»  uf  control,  and  (3)  the  necr*- 
sity  for  greater  impr<jvcment  in  motors.  The  return  flight  wa» 
enHvened.  in  very  cold  weather,  by  a  series  of  minor  mishaps 
the  m<it<»r.  In  making  such  flights  it  is  still  advisable  t<»  folk* 
a  shore  line  convenient  for  landing  in  case  of  motor  trouble. 

Lieutenant  J.  IL  Towers,  I*.  S.  Navy,  has  recently  ina<1e  a  fligl 
of  6  hours,  10  minutes  and  20  seconds,  with  the  standard  nn 
Cufliss  hydroaeroplane.    This  was  made  in  due  course  of  a  rcgu- 
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lar  work,  but  it  stands  as  a  world's  record  for  flight  in  a  hydro- 
aeroplane. A  performance  of  five  hours  only  w^ndd  have  been 
satisfactory. 

As  a  part  of  the  insiructiun  and  a  fruitful  means  of  informinja^ 
us  concerning  necessary  miprovcments,  many  repairs  have  been 
made  by  the  aviators  Ihemselves,  and  the  enlisted  mechanics 
detailed  for  the  purpose  have  received  instruction  in  this  way. 
A  new  Wright  machine  has  also  been  imilt  in  this  way  from  spare 
parts  pnrcliased  from  the  company. 

It  has  nut  been  [Hjssible,  under  the  circumstances  of  a  meagre 
ai)propriation  and  few  officers,  combining  instruction  with  experi- 
mental work,  to  establish  a  thnroughly  satisfactory  system  of 
instruction  as  yet.  The  ideal  would  require  each  aviator  student 
to  obtain  a  course  of  study  in  aerodynamics  and  meteorology  up 
to  date,  of  about  four  months,  such  as  that  recently  established 
at  the  Massachusetts  Institute  of  Technology,  the  theory  preceding 
the  practical  work,  if  possible.  Such  a  course  would  be  best  at- 
taiiicd  by  the  establishment  of  a  school  for  aviators  in  connection 
witii  the  lectures  at  a  national  aerodynamic  laboratorj-. 

Experimental  icark. — The  work  of  instruction  has  been  handi- 
capped by  a  practically  continuous  series  of  experiments,  with  the 
result  that  long  delays  in  repairing  have  remlcred  work  in  both 
particulars  slower  than  was  anticipated.  On  the  whole,  this 
method  nf  exi>erimentation  for  the  sohition  of  ]iroblems  other  than 
the  improvement  of  minor  structural  details  and  the  test  of  navi- 
gating instnmients  is  verv  unsatisfactory.  Important  experiments 
involving  physical  research  should  be  relegated  to  an  aerodynamic 
laboratory  and  its  aerodrome  annex.  Other  important  experi- 
ments, such  as  the  development  of  wireless,  requiring  frequent 
dianges,  should  he  made  at  an  aircraft  factory  where  extensive 
repairs  and  reconstruction  are  facilitated.  Special  facilities 
already  exist  for  doing  such  work  at  the  Washington  navy  yard. 

Some  ex(>erimental  work  has  been  done  on  dilTcrcnl  methods 
of  installing  the  wireless  plant,  but  intermittently,  owing  to  the 
enforced  absence  of  the  expert  officer  whose  suggestions  were 
being  followed.  Altfiough  the  work  is  unfinished,  it  has  given 
promise  of  realizing  a  range  of  50  miles  at  a  sacrifice  of  50  pounds 
only  in  weight. 

Most  of  the  experiments  have  been  devoted  to  improving  me- 
chanical details  of  the  motors  an<l  lu  trying  different  models  of 
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hydroplanes,  the  result  of  laboratory  investigation   at  the 

Ba'iin. 


One  CuBTiss  Flying  Boat  Just  Lk 

Descindinc.    The  Hydroaekoilane  Foixowing 


Much  useful  information  has  been  gained  thus  about  hy 
planes,  and  many  uncertain  but  alluring  ideas  have  been  diminal 
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There  are  seven  <lilTerent  types  of  hydroaeroplanes  now  in 
France,  but  our  eflforts  have  been  confined  cliiefly  to  two  distinct 
American  types,  the  single  lx>at  with  balancing  pontoons,  and  the 
catamaran  type  with  two  pontoons.  Both  types  have  given  great 
satisfaction,  but  the  single  hoat,  which  has  been  used  on  both  the 
Wright  and  the  Curtiss  machines,  seems  best  for  our  purposes. 
It  is  superior  in  roii^h  water,  and  it  is  the  father  of  the  Hying  boat, 
towards  wliich  our  ideas  liave  alwa^■s  been  inclined. 


The  Ci'BTJss  Flving  Uu.vt. 


Tlie  fiyiu^  Boat  was  discussed  in  the  early  days,  about  1905, 
between  Mr.  Glenn  H.  Curtiss,  and  representatives  of  the  Bureau 
of  Equipment.  The  first  real  flyinp  boat  was  made  and  tested  at 
Hammondsport.  N.  Y.,  a  year  ago  last  summer,  and  flown  last 
winter  at  San  Diego,  Cal.  After  several  alterations  in  the  location 
of  the  motive  power,  the  Curtiss  flying  boat  tested  this  summer, 
with  great  satisfaction,  by  Lieutenants  Ellyson  and  Towers,  is 
regarded  as  a  decided  advance  in  hydroaeroplane  design,  and  gives 
promise  of  extended  usefulness  in  rough  water. 

The  practicability  of  sending  aeroplanes  in  flight  from  a  suit- 
able platform  on  board  ship  was  early  demonstrated  by  Eugene 
Ely  in  flights  from  the  U.  S.  S.  Birmingham  and  the  U.  S.  S. 
PennsyhHsnia.     We  have  frequently  demonstrated  the  practica- 
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bifity  of  senrlingf  ihcni  in  flight  from  water  along-side  of  a  shi 
atid  both  Mr.  Glenn  H.  Curtiss  and  Lieutenant  John  Rodgers  hav 
flown  along-side  of  a  ship,  have  been  hoisted  on  board  and  hoist 
out  a^aiii  in  a  h\<ln«aenjplane.     Lieutenant  Ellyson  has  succesi 
fully  performed  the  daring  experiment  of  showing  the  possibili 
and  facility  with  which  a  hydroaeroplane  can  be  sent  in  flight  fr 
a  ship  in  smooth  water  over  an  improvised  single  wire  cable,  but 
1   would  not  recommend  the  use  of  this  device   on  a   ship   witli 
rolling  motion.    Lieutenant  Ellyson  eagerly  subjected  himself  in 
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i.iKi  ihNANi  F.^,LV^"^  Kk.\vi.n'_.  a  \Vii;k  i    mit,  in  Fi  li.ni 

hydroaeroplane  to  the  extreme  sliock  of  the  first  catapult  device 
in  *>rder  test  the  eiTecl  of  such  a  slvxk,  not  only  on  the  aviator  but 
un  the  motor  attachments  and  other  fittings.  This  crucial  test  w 
entirely  satisfactory  in  its  revelations,  although  the  aviator  and  the 
machine  got  a  ducking,  and  it  will  probably  never  be  required 
again. 

There  is  no  risk  that  these  zealous  aviators  will  not  cheerfully 
un<lertake  in  the  interest  of  adapting  the  art  of  aviation  to  naval 
purposes,  and  it  is  worthy  of  note  that  the  work  has  progressed] 
thus  far  without  serious  accident,  although  it  has  been  ardous, 
dangerous  and  replete  with  temptations  for  the  aviators  to  rivali 
many  of  tlie  sensational  performances  that  have  resulted  di&as-j 
trously  to  contemporary  pioneers  in  civil  aviation. 
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A  simple  and  convenient  self-starter  is  a  practical  necessity  to 
the  hy<ln">aeroplane  before  issuing  it  for  ship  use.  Several 
mechanical  devices  have  been  tried  with  varyinj^  success,  but 
other  more  promising  devices  are  alwnit  to  be  tried,  and  there  is 
reason  to  l)elieve  that  ihe  very  he>t  will  .snuti  he  in  use  uu  all  uf  our 
machines. 

The  nary  aerophmc  ctthi{*nU  is  a  simple  device  for  getting  aern- 
plnnes  away  from  a  ship  in  the  quickest  manner,  and  over  the 
shortest  track,  the  object  being  to  avoid  carrying  on  l>oard  ship 
any  more  paraphernalia  than  necessary  to  accomplish  the  4»hject. 

Jt  has  l"K»en  demonsl rated  several  times  that  an  aero[)lant'  can 
leave  a  ship  by  its  own  power  over  a  suitable  platform  that  is 
long  ennngh.  and  can  even  alight  on  such  a  pUitfitrm,  under  favor- 
able circumstances,  but  it  is  desired  to  avoir!  the  encumbrance  of 
a  platform. 

The  catapidt  is  so  small  that  it  occui)ies  little  space,  it  can  even 
be  UTnunted  for  use  on  top  of  a  turret,  it  can  be  transported  to 
any  location  on  the  ship,  and  it  can  be  readily  tlismounted  and 
stowed  away  clear  of  the  guns. 

Compressed  air  is  used  for  the  power,  a.s  all  ships  carrying 
torpcdi>cs  are  supplied  with  air  compressors.  When  preparing  the 
apparatus  for  use  the  air  is  pumpetl.  to  a  stiitable  ]>ressure.  into 
a  receiver  which  is  connected  with  a  small  cylinder  conveniently 
located  on  (K-ck.  The  piston  of  the  cylinder  has  a  stroke  of  about 
40  inches,  and  the  piston  rod  is  connected  with  a  small  wooden 
car  by  means  of  a  wire  rope  purchase  which  nudtiplies  the  travel 
of  the  piston  to  any  desired  extent,  or  to  any  limit  fixed  by  the 
travel  of  the  car  on  its  tracks. 

The  aeroplane,  of  course,  rests  upon  the  car  and,  when  a  Hight 
takes  place,  both  are  projected  from  the  tracks  together  in  about 
1^2  seconds,  the  pressure  Ix'ing  autumatically  and  gradually  ac- 
celerated throughout  the  stroke.  The  car  drops  into  tlie  water 
when  free  from  the  tracks,  and  is  hauled  on  boara  by  a  rope  at- 
tached to  it. 

Hie  flevice,  as  used  at  the  Washington  navy  yard,  November 
12.  1912,  was  mounted  on  a  float  (see  Fig.  i),  so  tliat  the  bottom 
of  the  hydroplane  was  not  more  than  two  feet  above  the  water. 
W'hcn  discharged,  the  hydroaeroplane  gradually  arose  in  a  steady, 
beautiful  flight,  as  soon  as  it  left  the  tracks,  without  any  tendency 
to  seek  the  water,  (See  Fig,  2,  in  which  the  car  is  seen  just  drop- 
ping clear  of  the  hydroplane.) 
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Ehiring  a  pre%'ious  trial,  at  Annapolis,  the  device  was  mounted 
rif^idly  on  a  wharf.  The  car  anU  machine  were  both  free  to  lift 
from  the  tracks  during^  any  part  of  the  stroke,  and  after  the  ai 
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plane  motor  had  been  started  full  speed,  the  full  pressure  of  J90 
pounds  was  turned  on  at  once.  On  this  occasion  the  madiofc 
reared  at  about  midstroke  and.  as  a  cross  wind  was  blowlfigr.  ^ 
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Fig    2. 


right  wing  was  thrown  up.  and  a  corkscrew  dive  into  llic  wat 
resulted.      Lieutenant   Ellyson,   the  aviator   who   managed    ihc 
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macliine  nn  both  occasions,  anij  whose  iron  nerves  were  relied  on 
to  stand  the  shock,  was  fully  satisfied,  by  this  extreme  lest,  that 
the  shock  ought  not  to  deter  any  good  aviator.  It  was  also  grati- 
fying to  note  tliat  no  part  of  the  machinery  or  fittings  was  rup- 
tured or  showed  any  signs  of  weakness. 

When  tried  at  the  Washington  navy  yard,  November  12,  ihe 
lloat  enabled  the  apparatns  to  be  pointed  towards  the  wind,  which, 
however,  was  nearly  calm  at  the  lime.  The  car  was  held  down  to 
the  tracks  by  reverse  flanges  and  extra  wheels,  and  the  balanced 
valve  of  the  cylinder  was  arrari^^ed  to  be  j^ratliially  opened  to  full 
power  by  a  simple  wedge  shaped  cam  attached  to  the  travelling 
block  on  the  piston  head.  The  aeroplane  was  also  held  down  to  the 
car  by  an  iron  strap,  the  ends  of  which  were  tripped  automatically 
at  the  end  of  the  stroke  by  studs  uii  the  tracks/ 

*  Mr.  Glenn  H.  Curtiss,  who  witnessed  the  test,  remarked  iliat  "  this  device 
is  the  most  important  achievement  since  wheels  were  put  on  land  machines. 
It  is  now  possible  and  practicable  to  have  the  larg^c  ships  of  the  Navy 
equipped  with  aeroplanes.  The  catapult  can  be  readily  set  np  on  lop  of  a 
turret  on  hoard  a  battleship  and  will  not  be  in  the  way.  It  can  be  turned  in 
any  direction,  so  that  the  aeroplane  can  he  shot  into  the  teeth  of  the  wind. 

"  I  have  never  seen  anything  prettier  in  my  life  than  the  getting  away  of 
Lieutenant  Ellyson  this  afternoon.  It  was  perfect  and  really  undertaken 
under  adverse  conditions,  for  there  was  not  a  pufiT  of  air  to  assist  the 
machine  in  risitiK. 

"  The  -simplicity  of  the  catapult  makes  it  valuable.  Tt  can  l>e  taken  down 
and  packed  in  a  box  eight  feet  square.  On  shipboard  it  would  be  very  easy 
to  furnibh  cf^>mpressed  air,  and,  although  yesterday  a  small  car  was  U:sed, 
thornnglily  greased  rails  would  do  just  as  well. 

"  I  cnme  here  at  the  request  of  Captain  Chambers  to  help,  if  pos.>ihlc.  Cap- 
tain Chambers  has  given  the  world  something  that  will  be  eagerly  taken  up 
by  every  navy.  Foreign  navies  will  grab  this  idea,  and  probably  the  ships 
of  Germany  and  Great  Britain  now  building  will  have  an  aeroplane 
auxiliary. 

"The  hydroaeroplane  is  giving  way  ti>  the  aerol»at,  or  flying  hnat  Thi' 
Navy  has  purchased  one  of  this  type,  whicli  will  be  delivered  in  Washington 
probably  next  week.  It  will  be  launched  from  the  cat^ipiilt.  If  this  tinal 
test  is  successful  there  is  no  reason  why  the  new  Pennsyivama  cannot  be 
equipped  with  an  aeroplane.  The  solution  of  safely  launching  an  aeroplane 
from  a  battleship  has  been  solved,  so  why  not? 

"  I  expect  to  see  aeroplanes  installed  on  battleships  very  soon  now." 
Captain  Chambers  believes  that  the  success  of  the  catapult  opens  great 
possibilities  for  the  hydroaeroplane  or  the  aeroboat,  in  the  Navy.    The  cata- 
pult is  light  and  can  be  taken  down  and  stored  in  comparatively  small  space. 
Almost  two  years  ago,  in  Hampton  Roads,  Eugene  B.  Ely.  since  killed  in 
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Several  preliminary  tests  of  the  device,  willi  sand  bags  to  repre- 
sent the  weight  of  the  aeroplane,  were  made  before  ihc  final  test 
of  November  12,  and  curves  of  speed  and  pressure  were  obtairted 
in  each  case.     These  curves  arc  reassuring  and  demonstrate  ihej 
possibility  of  getting,  hy  this  method,  the  curve  of   vck>citv   U 
follow  any  trajectory  desirable  within  practicable  limits. 

I'igure  3  represents  the  car  weighted  with  sandbags  for  a  lestj 
at  the  Navy  Yard,  and  Figure  4  shows  the  car  with  its  sandbagl 
bvirden  just  leaving  the  tracks.     It  is  interesting  to  note  in  this. 


Frc.  A- 

picture  some  of  the  heavy  sand  bags  and  the  block  to  which  the 
holding  down  strap  was  attached  suspended  in  mid  air.  while  the 
comparatively  light  car  is  dropping  away  from  them. 

This  pictAirc  (Fig.  4),  also  shows  the  airflask,  the  cylinder,  the 
piston  rod  and  the  cam. 


a  machine,  made  the  first  flight  from  the  deck  of  a  vessel,  rising  m  a 
biplane  from  the  flirmiiigftowi.  Compared  with  to-day's  lest,  the  method 
of  two  years  ago  was  crude,  a  platform  being  used  that  occupied  most  of  the 
deck  space  forward. 
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Instruments. — Aviators  and  manufacturers  have  been  slow  in 
making  use  of  inslntmcnts  which  n<>t  only  make  flying;  safer,  but 
which  may  be  luacle  to  rcheve  the  aviator  of  nnicli  nf  the  nervous 
tension  and  strain  of  !on^  flights  and  flying  in  uncertain  weather. 
A  constant  increase  in  the  numiDcr  of  disasters  has  disturbed  the 
people  of  France  for  some  time,  with  the  result  that  special  at- 
tention has  !>een  piven  lo  the  prn!)lem  of  safety  :  si>ecial  efforts  have 
been  made  not  only  to  improve  inherent  stability  and  structural 
strength,  but  to  provide  means  for  controlliujij  the  tipiililtriuni 
automatically. 

One  cannot  l»Ianic  those  who  are  already  skilled  in  Hying;  for 
being  consen-ative  in  this  matter,  in  view  of  the  many  defective 
devices  that  have  been  exploited  to  eflfect  the  object.  There  is 
a  good  reason  for  going  slowly  and  carefully  in  the  test  of  any- 
thing that  presumes  to  take  the  place  of  the  aviator*s  skil!.  but 
manufacturers  and  aviators  are  beginning  to  realize  that  progress 
in  aviation  is  R;reaily  dependent  upon  the  perfection  of  instruments 
for  safe  guidance  and  automatic  control,  that  there  is  something 
more  than  acrobatic  skill  required  to  place  aviation  on  a  practical 
footing  in  the  navy,  that  the  elimination  of  man  as  a  factor  of  chief 
importance  by  the  supply  of  mechanism  which  will  perform  the 
things  that  he  is  prone  to  do  indifferently,  especially  under  the 
strain  of  fatigue,  is  a  practical  necessity  to  his  success  as  a  real 
aerial  navigator. 

Simple  and  reliable  automatic  control  devices  which  may  be 
added  without  sacrifice  of  too  much  weight  are  now  being:  eagerly 
sought,  and  some  that  may  be  rigged  to  work  automatically,  semi- 
automatically.  or  not  at  all,  at  tlie  will  of  the  aviator,  are  being 
made. 

The  Air  Compass. — Much  important  work  for  which  the  aero- 
plane will  he  useful  in  the  navy  will  not  necessarilv  require  the 
air  pilut  tu  navigate  in  a  fog,  or  at  night,  or  out  of  sight  of  his 
base,  but  in  sea  scouting,  which  I  think  is  destined  to  be  one  of 
his  principal  spheres  of  usefulness,  the  pilot  may  be  caught  in  a 
fog,  he  may  be  obliged  to  navigate  at  night  and  will  have  to  lose 
sight  of  his  base  frequently.  It  must  be  possible,  therefore,  to 
navigate  as  accurately  in  air  as  it  is  to  navigate  a  ship  by  dead 
reckoning  at  sea. 

Motors. — Improvements  have  been  confined  principally  to  the 
correction  of  small  defects,  which  have  been  made  as  soon  as  dis- 
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covered.     Much  more  could  be  said  about  what   is  still  m 
When  anything  goes  wrong,  or  when  trouble  begins   in  a  flight 
that  promises  well,  sonic  trifling  detail  of  the   motor   is  usualK 
at  fault,  a  stnall  pin  here,  a  pump  connection  there,   but  ncarK 
always  something  new  and  unexpected.     It  was  so  witli  the  early 
motors  of  automobiles,  and  this  thought  inspires  confidence  in  the 
perfection  of  aviation  motors,  although  the  <leniand  is  still  grcal< 
for  increased  power  or  speed   rather  than   reliability   and   dui 
bility. 

Rtvig'^  of  Speed. — A  weight  carrying  aeroplane  ^iich  as  a  hydi 
aeroplane  necessarily  needs  a  motor  with  considerable  range 
speed,  anrl  the  same  kind  of  motor  is  needed  to  reduce  the  danger 
of  alighting.     This  is  not  the  kind  of  motor  and   combination  o/, 
motor  and  surfaces  that  now  wins  the  speed  contests  such  a5  \hzt 
fnr  the  Gordon  Rennett  Cup.    I  think  aviation  would  be  iayrorfif 
if  the  terms  of  future  speed  contests  were  arranged  so  as  to  Ttxfpst 
each  contestant  to  go  ovct  the  course  twice,  the  second  time  aim 
average  speed  20  per  cent  lower  than  his  highest  averag^e. 

Requirements. — A  year  ago  our  manufacturers  requested  spc-l 
cilk  information  as  to  the  con<litions  ti:  lie  satislied  in  adapting  the] 
aeroplane  for  naval  use.  The  answers  at  that  time  were  iieccssarilyj 
indefinite,  but  with  the  benefit  of  a  year's  experience  we  have 
able  to  issue  a  set  of  "  general  requirements,"  suflfictently  bri:»ad  iill 
scopCj  to  permit  a  wide  latitude  for  ingenuity  and  improveincnLJ 

These  requirements  cover  not  not  only  the  j^eculiar  conditio 
to  be  satisfied  in  naval  aviation,  hut,  for  the  first  lime,  require  our 
builders  to  show  that  their  machines  are  designed  in  accordance^ 
with  up-to-date  practice.  Builders  arc  required  to  prove  technical^fl 
data,  which  will  eliminate  from  comjjetition  all  who  (lei>cn<.i  on 
haphazard  methods.  Complete  stress  diagrams  under  diflercnt 
conditions  of  load  and  all  fundamental  characteristics,  a  knowledge 
of  which  is  indispensable  to  an  intelligent  comparison  of  designs.' 
are  demanded.  The  stamp  of  approval  is  given  lo  the  intrcxJiictioit' 
of  improved  methods  for  the  automatic  control  of  equilibrium^ 
and  our  builders  arc  encouraged  to  attain  a  high  degree  of 
efficiency,  to  improve  the  factors  which  govern  safety,  and  nothing 
is  demanded  that  may  not  be  readily  accomplished  under  the  limi- 
tations of  the  art  as  it  is  generally  understood  at  present. 
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Unsatisfactory  Limits  in  Appropriations. 

In  accordance  with  the  policy  of  the  Department,  as  mentioned 
in  the  last  annual  rcjKtrt  of  the  Secretary  of  the  Navy,  aeroplanes 
are  now  placed  in  the  same  category  as  other  articles  of  a  ship's 
equipment,  and  are  appropriated  for  according*ly,  the  general 
architecture  and  constructional  features  being  provided  by  the 
Bureau  of  Construction  and  Repair  under  its  general  appropria- 
tion "  construction  and  repair  of  vessels/*  and  the  motive  power, 
including  radio  apparatus,  bein^  provided  by  the  Bureau  of  Steam 
Engineering  under  the  appropriation  for  "  steam  machinery,"  it 
being  intended  that  all  Bureaus  will  do  their  share  in  providing 
the  specific  parts  which  naturally  come  under  their  cognizance  in 
the  Department  organization. 

It  seems  unnecessary  to  place  a  limit  on  aeroplanes  under  these 
appropriations  when  expenditure  on  boats,  steam  steerers,  wind- 
lasses, boilers  and  "  all  other  auxiliaries  "  costing  much  more,  is 
unlimited.  No  economy  is  effected  by  placing  a  limit  on  any  one 
of  the  numerous  items  under  these  appropriations,  and  no  extrava- 
gance can  occur  by  removing  the  limits  on  aeroplanes  because, 
regardless  of  limits,  tlie  amount  of  each  appropriation  remains 
tlie  same,  and  expenditures  on  each  item  will  be  jealously  guarded, 
by  the  Bureau  concerned,  to  carry  on  current  work  as  necessities 
arise. 

It  is  particularly  unfortunate  that  the  small  limit  of  $20,000  is 
placed  on  aeroplane  machinery'  under  the  Ilureau  of  Steam 
Engineering,  because  our  experience  shows  that  each  aeroplane 
used  for  instruction  requires  two  motors  to  carry  on  the  work 
effectively.  This,  of  course,  will  be  impossible  under  the  present 
limit,  as  the  expense  of  repairs  is  also  comparatively  great.  The 
limit  of  $35,000  under  Construction  and  Repair  is  unsatisfactory 
also. 

Influence  of  Foreign  Laboratories. 

Little  more  than  a  year  ago  our  knowledge  of  the  effect  of  air 
currents  upon  aeroplane  surfaces  was  almost  entirely  a  matter  of 
theory.  The  exact  information  available  was  so  meager  that 
aeroplanes  were  built  either  as  copies,  slightly  modified,  of  other 
machines,  or  else  by  way  of  haphazard  experiment.  This  stale 
of  affairs  obtains  to  some  extent  in   the   United   States  to-day. 
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altlioii^Ii  ill  Europe  aeroplane  constructuui  is  now  largely  ba< 
on  scientiJu"  data  obtained  at  notable  aerod\"namic  laix>raiorie5. 

The  intiiilive.  hasty  and  crude  methods  of  the  pioneer 
sticcccd  in  coni]jctition  with  the  acctirate  and  systematic  nicth< 
of  the  scientific  engineer,  and  it  is  heKinniiig  to  dawn   ufjon  o 
perceplions  that,  through  lack  of  preparation  for  the  work  of 
scientific  en^^neer,  i.  i\,  throntjh  delay  in  cstahlishini^  an  acrodjj 
namic  laboratory,  a  waste  of  time  ami  money,  a  decline  of  presti 
and  an  unnecessary-  sacrifice  of  hnman  life  has  already  resulted. 

Stndents  of  aviation  do  no!  need  to  he  informed  of  the  practi* 
necessity    of   aerodynamic    laboratories.      They    have     re|>calc'il 
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pointed  out.  m  aeronautical  iniblications,  the  immense  comniercii 
advantages  to  be  anticipated   from  the  establishment  of  at  h 
one  in  this  country,  and  they  have  naturally  expected  that 
philanthropic  patriot,  of  wealth  and  scieiUitic  interest,  wniild 
to  the  rescue  with  a  suitable  endowment  fund  that  would  enal 
such  work  to  be  started  in  short  order  without  government  ai< 
The  fact  that  no  patriot  has  responded  is  tlisappointing,  in  view  o| 
the  large  private  donations  that  have  done  so  much  for  aviation 
FrancCf  but  in  my  opinion,  it  simply  indicates  st:tmething  lackii 
in  the  manner  of  disseminating  information  concerning  the   im-^ 
porlance  of  the  subject.     I  am  not  willing  to  believe  that   our 
people  will  refuse  to  establish  one  when  they  are  fully 
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witii  tlie  advantage's  to  humanity,  anc]  to  sane  industrial  prnt^res?;, 
and  when  a  reasonable  omcrete  [)ropusition  is  advanced  for  llicir 
consideration.  1  have  submitted  such  a  proposition  which  follows, 
in  j:;encral  imtliiie.  the  ideas  advanced  in  an  adilress  (o  the  Fifth 
fnternalional  Aeronautic  Congress  by  one  of  the  greatest  authori- 
ties in  the  world,  the  Commandant  Paul  Renard.  President  of  the 
International  Aeronautic  Commission. 

A  National  Akkohynamu-  Lauokai'ouv. 

Before  considering  the  character  of  the  work  to  be  done,  and 
some  details  of  the  needed  plant,  it  will  facilitate  matters  to  show 
what  shoidd  nut  be  dtmc  at  such  a  labtiratory. 

There  are  those  who  dream  of  supplying  the  laboratory  with  all 
the  instruuKuts  known  to  mechanics,  to  physics,  and  even  to 
chemistry,  in  order  U>  have  a  creilitable  and  complete  national 
institution.  They  would  cnncentrate  in  one  locality  all  the  scien- 
tific instruments  and  acumen  available  with  the  false  idea  that 
economy  would  result.    This  wouUl  he  a  grave  ern^r. 

Tfic  financial  resources,  liowever  great,  are  sure  U>  he  Hiuiled. 
and  a  too  ambitious  or  a  superfluous  installatinn  wculd  s<:|uander 
the  sources  ftf  power  and  indirectly  menace  the  initiative  of  other 
industries.  The  character  of  the  new  work  to  be  done  demands 
that  everything  should  be  rejected  that  can  be  dispensed  with 
readily,  in  nrder  that  a[)|>liances  specially  needed  in  the  new  work 
may  be  provided,  and  lUat  these  appliances  be  n(  the  latest  and 
most  efficient  types. 

For  the  sake  of  economy,  not  <5nly  of  money  hut  (»f  time  and 
intellectual  energy,  tests  and  experiments  that  can  he  executed 
as  well  or  better  elsewhere  by  existing  establishment-;,  should  be 
avoided.  For  example,  it  is  unnecessary  to  install  a  cf>mplete  set 
of  instruments  and  imi>lements  fur  testing  the  tensile  strength  of 
materials  or  their  bending  and  crushing  strength.  Many  other 
establishments  permit  id  such  work.  If  the  lahnralory  be  located 
in  Washington,  where  certain  advantages  exist,  such  work  could 
be  readily  done  at  the  navy  yard,  where  other  facilities  exist,  such^ 
for  instance,  as  the  testing  of  models  for  hydroaeroplanes,  and 
flying  beats.  The  Hureau  of  Standards  and  Measures,  and  other 
government  branches  in  Washingttjn.  also  offer  facilities  which  it 
would  not  he  wise  to  duplicate  in  such  a  laboratory. 
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I  do  not  think  tliat  ^iich  an  institution  should  be  burdened  wit! 
measuring:  the  power  of  iiiotv^rs,  or  preoccupied  with  the  details  oC| 
their  performances.    This  may  be  done  at  various  other  govern- 
ment establishments,  and   it  ts  imderstood   tlut   the    Aulomobilc 
Club  of  Aniurica  is  also  equipped  for  this  work. 

Nor  is  it  necessary  to  have  a  complete  chemical  laboratory  um 
the  pretext  of  studying  questions  relating  to  the  chemistry  of  fuel 
or  the  permeability  of  balloon  envelopes. 

I  do  not  wish  to  convey  the  idea  that  an  aerodynamic  laboi 
lory  sliouM  be  deprived  entirely  of  such  facilities*  and  that 
should  be  obliged  to  seek  minor  information  from  other  establi« 
ments  when  that  itiformation  rnay  l)e  more  economically  obtain* 
by  a  dn])licate  plant  on  a  small  scale.  Such  duplicate  aw- 
veniences,  however,  should  be  regarded  as  strictly  accessory,  bai 
it  should  be  well  understood  that,  whenever  important  rejfiWiAcs 
can  he  prosecuted  as  well  or  better  elsewhere,  dependence  sbottU 
be  placed  on  those  other  establishments  where  such  work  u  »| 
specialty. 

Two  Distinct  Classes  of  Work. 

An  aerodynamic  laboratory  should  be  devoted  to    (i)   expert" 
mental  verification;  (2)  experimcnlal  research.     The  first  is  aw- 
cerned  with  testing  the  qualities  of  existing  appliances,  [}ro[>eIl4 
sustaining  surfaces,  control  mechanism,  etc.    Usually  these  tcsli 
arc  ma<le  at  the  retptest  of  interested  parties  (as  is  now  the  ca* 
with  the  water  motPels  at  the  navy  yard  m<xlel  basin).      A  coD' 
structor  or  designer  will  bring,  for  example,  a  propjcller,  and 
wish  to  know  its  power  or  thrust  at  a  given  speed  on  the  block, 
or  on  a  moving  ap[)hance  under  the  conditions  of  flight,  or  he  n 
bring  several  propellers  to  compare  their  j>erformances   and 
ascertain  what  jwjwer  they  absorb  at  tlifTerent  speeds. 

One  of  the  very  successful  appliances  devotetl  to  this  work  ai 
St.  Cyr  is  a  movable  car  in  which  an  aeroplane  may  be  mounted; 
and  tested  at  speeds,  in  perfect  safely,  as  to  its  strength,  its 
efficiency,  and  the  suitability  of  its  control  mechanism.  This 
device  is  specially  adapted  to  make  actual  service  tests  of  sustain- 
ing surface? — in  other  words,  to  try  out,  in  perfect  safetj*.  the 
relative  efficiencies  of  tinished  aeroplanes.  It  is  a  most  important 
adjunct,  as  it  supplements  and  rounds  out  the  important  research 
work  on  models  in  the  closed  laboratory. 
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Tests  of  this  character,  i.  c,  verification  tests,  constitute,  s 
speak,  stanilaril  work.  They  are  perfomied  at  the  rcciiie? 
manufacturers,  cluhs.  independent  investigators,  and  other  inter- 
ested parties  on  condition  of  payment  for  the  actual  cost  of  the 
work.  They,  thcrelnre.  crintrihute  to  the  support  of  the  cstahliMi- 
ment. 

The  tests  of  verification,  huwevcr,  notwithstandirifj^  their  great 
utility,  do  not  ctin.stitute  either  the  niDst  important  nr  the  most' 
interesting  work  uf  tlie  laboratory.  The  research  work,  which 
prosecutes  continimiisly   and   jwiticutly  systematic,   thorough  ami 


precise  investigation  of  new  ideas,  or  of  old  ideas  with  new  appli- 
cations, willi  the  specific  intention  of  discovering  laws  aiul  formu- 
lae for  advancing  progress  of  aerial  navigation,  is  of  greater 
importance,  because  it  is  the  short  cut  to  substantial  efficiency, 
economy,  improvement  and  prestige. 

This  work  is  concerned  with  developing  adequate  methcnis  of 
research  in  all  branches  of  aerial  navigation,  and  in  furnishing 
reliable  infunnation  to  all  students,  engineers,  inventors,  manu- 
facturers, pilots,  navigators,  strategists  and  statesmen.  The 
knowledge  tluis  gained  should  be  disseminated  regularly  through 
publications,  lectures,  open-air  demonstrations,  and  by  exhibitions 
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of  apparatus,  instruments,  materials  and  models — in  fact.  b_v  all 
the  facilities  of  tlie  aerotlroiiie,  the  shovvrunm,  the  library  and  ihc 
lecture  room. 

An  exact  knowlcd^je  of  acroflynamics  can  be  best  acquired  in 
such  a  laboratory  by  experimentation  willi  standard  scale  models 
in  air  tunnels,  such  as  those  used  by  M.  Eiffel,  and  others.  In 
this  way  reliable  data  \h  obtained  of  the  air  resistance  to  be  en- 
cnutitered.  and  the  efficiency  at  various  verities,  the  amount  of 
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lilt,  the  effect  of  varyin]^  impact  at  different  angles  of  attack  on 
the  stability,  in  fact  all  the  exact  data  which,  rcchiced  to  curves 
and  diagrams,  enables  the  en^Hneer  to  design  a  machine  in  a 
scientific  manner.  From  such  data  the  performance  of  a  new 
machine  can  be  closely  predicated.  The  performance  of  the  fin- 
ished prndnct  can  be  verified,  later,  as  before  described. 

Much  of  the  research  work  will  be  prosecuted  at  the  request  of 
technical  men  outside  of  the  institution  to  whom  the  lalx^ratory 
should  offer,  f^ratuitously  as  far  as  possible,  its  material  and 
personal  resources. 
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The  Council  and  Organization. 

To  obtain  benefit  from  these  researches  it  >*'iU  be  neccssa 
know  that  they  are  worth  the  time  and  expense,  and  a  body  of  men 
— a  council  or  a  board  of  goin-rnors — sliouki  l>e  authorized  to 
accept  or  reject  requests  for  this  work.  This  will  be  a  delicate 
task,  but  the  principal  duty  of  the  council  should  be  to  establish 
and  to  correct,  from  time  to  time,  a  program  of  the  research  work 
to  be  executed  by  the  director  ami  his  staff,  and  to  co-ordinate 
llic  work  to  the  best  advantages  within  the  limits  of  the  money 
available.  The  disbursement  of  the  government  funds,  however, 
and  the  rcsixmsibility  therefor  should  be  entirely  under  the 
director. 

With  the  actual  j?tate  of  aerial  navigation  and  its  deficiencies  a* 
a  guide,  it  will  be  the  policy  of  the  cuuncil  to  concentrate  tSon 
upon  such  points  as  seem  most  important,  promising-  and  tntertst- 
ing  for  the  time  l)eing. 

1  do  not  think  there  would  be  any  doubt,  if  we  had  the  labi>ra- 
tory  in  working  order  now,  but  that  all  questions  relating  to  im- 
provement in  stability,  automatic  control,  and  safety  in  general 
Wftuld  have  the  right  of  way. 

The  council  or  board,  which  in  England  is  called  the  '*  advisory 
committee,"  sh(Mild  lie  representative  of  other  government  depart- 
ments than  that  employ inj^^  the  ilirector.  and  shuuld  be  independent 
of  the  director  and  his  adminislralive  staff.  It  might  be  possible 
for  the  director  to  act  as  a  member  of  the  council,  and  if  so,  it 
vvi3uld  cniuhice  to  harmony  and  expedition. 

The  council  should  not  be  a  large  body,  but  should  be  composed 
mostly  of  specialists  of  unquestioned  ability,  men  interested  in  the 
sane  development  of  aerial  navigation  in  various  branches  of  the 
government,  and  in  its  useful  and  safe  adaptation  to  commerce 
and  sport. 

Whatever  the  ability  of  this  council,  it  shoidd  not  l>e  allowed  to 
pretend  tliat  it  has  a  monopoly  of  aeronautic  acumen.  Many 
brilliant  and  worthy  ideas  may  originate  outside  of  the  establish- 
ment which  it  will  be  wise  to  investigate.  And  to  avoid  any  possi- 
bility of  the  council  being  charged  with  narrow  prejudice,  it  is 
tndi^pensible  that  it  be  not  composed  entirely  of  specialists-  In 
a  few  words,  it  should  comprise  representative  men,  who  are  also 
learned  and  technical  men.  with  broad  vision  and  reputation,  whose 
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presence  will  i^narantee  to  industrial  investigators  that  tlieir  ideas 
will  be  treated  in  an  unpartisan  or  unbiased  spirit.  I  will  not 
attempt  to  suggest  the  composition  of  this  council  or  boards  but  it 
is  evident  that  tlie  army  and  the  navy  should  each  be  adequately 
represented  on  it. 

Endowments,  Prizes,  and  Rewards. 

If  the  laboratory  should  obtain,  in  addition  to  the  funds  required 
for  prosecuting  researches  by  its  stafT,  any  endowments  of  Hnrincial 
aid  in  excess  of  immediate  needs  (and  I  am  confident  it  will 
eventually),  it  would  accomplish  useful  work  by  offeritip  prizes 
and  granting  rewards  for  important  results  achieved  outside  of 
the  institution.  The  division  of  rewards  would  be  one  of  the 
functions  of  the  council,  and  it  is  possible  that  this  would  be  one 
of  the  best  uses  of  such  resources,  after  tlie  success  of  the  labora- 
tory is  assured. 

The  compfetc  role  of  an  ideal  aerodynamic  laboratory  can  be 
summed  up  now  in  a  few  words  in  the  natural  order  of  establish- 
ment: (i)  Execution  of  verification  tests  by  means  of  nominal 
fees;  (2)  Facilities  to  technical  men  for  prosecuting  original 
researches;  (3)  Execution  of  researches  in  accordance  with  a  pro- 
gram arranged  by  the  council;  and  (4)  Reward  of  commendable 
results  accomplished  outside  of  the  laboratory. 

Nature  of  the  Plant, 

Researches  and  tests  can  be  made  on  either  a  large  or  a  small 
scale,  preferably  on  both. 

The  use  of  small  models  can  be  made  prolific  in  results  because 
of  the  comparatively  small  cost,  provided  we  understand  the  laws 
governing  transformation  into  the  ful!  sized  products.  For  model 
work  a  large  plant  is  unnecessary.  M.  Eiffel  has  done  very  valu- 
able work  in  a  very  small  establishment. 

Certain  classes  of  tests  with  large  models,  such  for  example  as 
the  block  test  of  propellers,  do  not  require  much  space.  But  the 
conditions  are  altered  when  such  tests  arc  made  on  a  machine  in 
motion.  These  more  difficult  tests  are  absolutely  indispensable, 
and  very  important  to  the  usefulness  of  an  official  laboratory. 

Experiments  and  tests  with  small  models  being  comparatively 
inexpensive,  private  establishments  often  undertake  their  execu- 
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tion,  but  when  wc  attempt  to  draw  conclusions  frotn  llicir  rcsiill 
>vc  arc  obliged  to  admit  that  the  laws  of  connwrison  with  fuU-su< 
machines  are  debatable  the  world  over.    Comparisons  arc  scnsti 
true  between  small  surfaces  and  larger  surfaces  that  have 
extended  proportionately  to  the  square  of  the  linear  dimcnj 
even  to  surfaces  five  or  ten  times  larger,  but  when  we  pass  to 
larger  surfaces,  as  we  are  obliged  to,  we  are  forced  to  adopt  foi 
lae    with   empirical   coefficients   alKiut   whicli    there    is    imleftnil 
dispute. 


A  MuDEL  NiEUPOttT  MoNOI'LAXt. 

The  difticuhy  can  l^e  overcome  only  by  precise  experiments 
large   surfaces,  and  such  expe^iment^,  whatever  the  manner 
which  they  are  performed,  will  be  costly.    If  privately  execute 
the  financial  returns  would  not  cover  the  cost. 

Tile  laboratory  should  comprise,  therefore.  Iwn  distinct  |ai 
one  dev(Hed  to  experiments  on  small  scale  motlels.  anil  the  olh< 
to  cxperimenis  on  surfaces  of  large  dimensions.    But  in  both  j>ai 
precise  and  thorough  work  is  neccssar>'. 

When  wc  have  studied  separately  each  clement,  of  an  acroplani 
for  exam]>k\  it  will  l>e  necessary  to  test  the  complete  apparaiui 
An  aerodrome  annex  is,  therefore,  necessary,  or,  at  least,   tl 
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lalx>ratory  should  be  located  in  proximity  to  an  aemdmine  of 
which  it  can  make  use.  In  order  that  the  observations  may  not 
only  be  ijualitative  but  quantitative,  it  will  he  necessary  to  follow 
all  the  movements  of  tlie  complete  machine,  to  know  at  each  instant 
the  speed,  the  inclination,  the  thrust  of  the  propellers,  the  etTective 
hdrseiKjucr.  antl  .  in  fact,  to  conduct  a  true  open  air  laboratory  for 
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aircraft,  after  the  manner  of  certain  tests  that  have  been  prolific 
of  results  in  France. 

The  English  have  established  close  relations  between  the  Royal 
Aircraft  Factory  and  their  lal>oratory,  the  function  of  the  former 
being  that  of  the  reconstruction  and  repair  of  aeroplanes,  the  test 
of  motors,  antl  the  instruction  of  nieclianics. 
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Location  of  the  Laboratory. 

The  location  of  the  mndcl  testing:  plant,  the  headquarters  of 
administration    staff,    requires    ci^nparatively    (^inall    space,    ai 
there  is  no  reason  why  it  should  be  remote  £rom  a  city,  or  (u 
intellectual  and  material  resources.     It  is  advantageous  to  hai 
it  easy  of  access  to  many  interested  people  who  are  not  attached 
to  it. 

The  location  of  the  open-air  laboratory  should  obviously  be 
an  acro<lromc,  as  near  as  may  be  convenient  to  the  model  testii 
plant  or  headquarters.    Close  proximity  of  llie  two  parts  is  desi 
able  but  not  necessary.    The  hip;^h  price  of  land  near  a  large 
obliges  the  aerodrome  annex  of  foreign  plants  to  be  located  Jt 
distance,  but  \vc  are  fortunate  in  having  here,  at  Washington,  u 
conditions  for  the  location  of  both  barts.     The  model   \abontc. 
should  obviously  be  located  on  the  site  of  Langley's  notaUc  «^rlc 
at  the  Smithsonian  Institution  where  the  nucleus,   an  cxttoswtj 
library  of  records,  and  certain  collection  of  instruments  are 
available.    The  National  Museum  is  also  an  ideal  location  f<jr 
historical  collection  of  models  that  will  result. 

No  more  ideal  location  for  the  annex,  the  open-air  laboraion' 
aerodrome,  exists  in  all  the  world  than  that  atTorded  by  the, 
yet  undeveloped,  extension  of  Potomac  Park.    This  is  governmci 
property,  which  is  of  doubtful  utility  as  a  park  only,  but  whid 
would  be  of  immense  utility  and  interest  as  a  park  combine<l  wil 
a  scientific  plant  of  the  character  under  consideration. 

There  is  no  reason  why  the  public  should  be  excluded  fi 
Ruch  a  practice  field,  but  there  is  much  to  recommend  that  it 
open  to  the  public  under  proijer  regulations  as  to  the  traffic, 
especially  on  occasion  of  certain  tests  or  flights  of  an  educationalj 
value.  It  is  of  sufficient  area,  about  one  square  mile.  It  is  aboi 
two  miles  long,  is  almost  entirely  surrounded  by  broad  expanses 
water,  and  while  convenient  of  access,  is  so  situated  that  the  public 
may  be  readily  excluded  when  tests  of  a  dangerous  character 
are  in  process  of  execution.  The  fmc  driveways  that  will  be 
required  as  a  park  will  offer  excellent  facilities  for  the  practice 
work  of  the  aerodrome  and  for  the  moving  test  cars  that  should 
be  supplied.  H 

One  of  the  most  attractive  features  of  this  location  is  the  ad- 
vantage it  offers  as  an  ideal  aerodrome  for  both  the  army  and  the 
navy,  for  both  land  and  water  flying,  and  the  opportunity  it  affords^ 
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for  co-opcratinn  in  all  branches  of  tlic  work  of  instruction  and 
experinieiUation.  Furtlierniore,  it  is  near  to  the  shop  facilities 
of  the  navy  yard,  the  accommodatinns  of  the  Washington  Bar- 
racks, the  conveniences  of  the  various  s^overnnient  hospitals,  and 
it  would  doubtless  add  to  the  information  and  interest  of  the  nearby 
War  ColleB:c  Staff  and  the  General  Board  of  the  Navy.  Its  loca- 
tion wunld  enable  onr  statesmen  in  Congress,  and  a  great  nunil>er 
of  the  (tfticials  in  all  departments  to  keep  in  touch  at  first  hand 
with  the  progress  of  aeronautics,  with  the  quality  of  the  work 
done,  and  with  the  manner  in  which  the  niuuey  ap]>ropriated  was 
liein^  expended.  The  e<lucational  facilities  offered  by  the  w^rk 
and  by  the  lectures  would  he  invaluable  lo  the  course  of  instruction 
for  arm),  navy  and  civil  students  of  aemnautics. 

As  Washinglon  is  a  niecca  for  business  people  of  all  parts  of  the 
country,  a  laboratory  located  here  would  be  convenient  in  a  com- 
mercial sense,  especially  in  view  oi  its  snutherly  Itjcation,  which 
renders  the  open  aerodrome  available  for  use  throughout  the 
greater  part  of  the  year.  The  only  objection  that  I  can  see  to  the 
Potomac  Park  extension  is  that  the  gr<Hind  will  require  a  consider- 
able clearing,  but  the  trees  on  the  harlx^r  site  of  the  locati(>n  would 
not  necessarily  require  removal. 

Thf.  Apparatus  Ni-:eded. 

It  is  useless  to  discuss  here  the  various  instruments  and  methods 
which  have  been  subjects  of  some  flispute  abroad.  All  have  some 
good  feature,  but  time  has  shown  where  some  of  the  cumbcrsotue 
and  vinnecessary  installations  may  be  eliminated  to  advantage  and 
where  others  n)ay  be  improved.  The  new  plant  of  M.  Eiffel,  al 
Anteuil,  may  Iw  regarded  as  a  model  fur  the  wind  tunnel  and  the 
aerotlynaniic  balance.  A  duplicate  of  that  plant  alone  would  be 
of  inestimable  value.  The  last  volume  published  bv  M.  Kiffcl  is 
a  forcible  example  of  the  value  of  his  discoveries,  by  this  method, 
with  respect  to  the  angle  of  incidence  and  the  displacements  of  the 
center  of  pressure.  It  seems  to  merit  the  utmost  confidence, 
although  the  details  of  hi>  installation  differ  from  those  at  Chalais, 
at  Koutchino.  at  the  Italian  laboratory,  and  others.  This  method 
permits  of  testing  the  rcsi^lance  of  body  structures,  the  sustaining 
power  of  surfaces,  the  tractive  power  of  propellers,  and  the  in- 
lluence  of  transverse  or  oblique  currents.  If  a  "  free  drop  " 
apparatus  at  uniform  speed  be  regarded  as  indispensable  to  obtain- 
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inj,'  tfic  cucfticictUs  of  air  rcsi^lance  to  solid  Ixxlies  of  ililYercnl 
shapes,  it  is  possible  tliat  the  interior  of  the  Washingtnn  Monument 
could  be  used  to  advantage,  as  was  the  Miffcl  lower,  without  dis- 
turbance of  the  nuiin  function  of  that  nnljle  structure.  This  ^^ould 
l>e  an  excellent  [ilace  from  which  to  observe  the  stability  or  actiaa 
of  falling  models  cast  adrift  at  an  altitude  of  500  feet,  under 
varying  atmospheric  conditions.  The  free  drojj  of  full-sized  model* 
would,  of  course,  require  the  use  of  kites  ur  captive  balloons.. 


IUkSllHoN    UUiWLK    Ai    1  HE  ESI"  ilF  THE  W'iSU  TlSNfci_ 

(In  the  new  laboratory  of  M.  FiflFcl  at  Anteuil.> 

The  (noving  car.  previously  referred  to  for  tests  uf  verification, 
would  be  the  most  useful  open-air  plant  and  would  soon  rej>ay  tlw 
outlay  required  by  the  value  of  the  infnrmation  obtained  from  its 
use.  A  miniature  du|)licale  of  this  method  for  preliminary  tests 
on  models  with  a  wire  trnlley  would  be  of  value  in  a  hall  of  larpc 
dimensions.    It  would  be  useful  in  wiiucr  work,  but  not  invaluable. 

The  track  of  ihe  open-air  vehicle  at  St.  Cyr  is  too  restricted  to 
give  the  best  results.  The  car  cannot  circulate  continuously  at  high 
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sf»ced  anil  maintain  tlie  speed  fur  a  sufficient  length  n(  time.  An 
ideal  endless  track  may  readily  he  arranfjretl  at  the  Potomac  Park 
extension,  preferably  of  rectangular  fonn  with  rounded  corners. 
A  railway  track  would  be  preferable,  but  excelleni  results  could  he 
obtained  from  autotrucks  run  on  niacatlamized  road-bed>.  Good 
rcstdis  cauld  be  obtained  by  the  use  of  suitable  hydroaeroplanes 
i.ir  ilying  Ijfiats  suitably  c<|uippcd  with  instruments. 

At  the  aermlnnue  annex  ample  facilities  stiould  be  provided  for 
measuring  the  wind  velocity  at  various  heights  and  at  different 
[»'>inl>.  The  convenient  installation  of  recording  anemumeters  and 
the  enip]o\ment  of  kites  or  cai>livc  ball<-M)ns  shoidd  lie  cunsidcred. 

A  brand)  of  the  U.  S.  Weather  Bureau  could  readily  he  estab- 
lished at  the  aerodrome  here  in  cutmection  with  the  investigation 
of  meteorological  jjlicnomena  affecting  the  movements  of  aero- 
planes in  fligJit,  and  as  an  adjunct  to  the  national  laboratory. 

Exactly  measured  bases  and  posts  of  observation  arc  alsii 
required,  as  well  as  instruments  of  vision  or  pluHographic  ap- 
])aratus,  to  permit  of  following  machines  in  their  t^ights  and  of 
preserving  the  records  for  study. 

One  of  the  most  useful  installations  for  recnrding  advanced 
information  is  an  actual  aeroplane  itself  equipped  with  instruments 
adapted  to  record,  while  in  flight,  much  of  the  information  that  is 
desired.  Such  a  machine  is  already  in  use  in  France  aufl  in  Kng- 
land. 

It  will  be  in  |)erfect  harmony  antl  convenient  to  the  laboratory 
to  obtain  all  the  services  of  an  aircraft  factory  for  the  Washington 
navy  yard,  where  facilities  already  exist  for  the  reconstruction  and 
repair  of  aeroplanes,  the  test  of  motors,  and  the  instruction  of 
mechanics.  But  this  should  not  be  allowed  to  interfere  with  our 
policy  of  relying  upon  private  industry  for  the  purchase  of  new 
machines  for  the  sake  of  encouraging  the  art  among  private 
builders. 

It  will  suffice  to  merely  mention  the  hangers  or  sheds  required, 
or  the  local  accessories,  such  as  drafting  rooms,  offices,  and  minor 
repair  shops.  The  character  and  location  of  these  present  no  fliffi- 
culties,  but  they  should  not  be  made  the  principal  part  of  the 
institution  as  they  are  in  several  elaborately  equipped  foreign 
labriratoric^.  The  power  plant,  however,  is  a  subject  for  careful 
consideration,  and  the  economy  effected  by  M.  Eiffel  in  his  new 
installation  at  Anteuil  is  worthy  of  study. 
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Cost. 

I  have  seen  cstiinates  varying  from  $250,000  to  $500,000  for 
such  a  plant,  but  inasmuch  as  $100,000.  with  an  annuity  of  $ 
donated  by  M.  Henry  IX-utsch  dc  b  Meurthe,  to  the  Universi 
of  Paris,  for  the  establishinent  of  the  aeronautical  laborator>' 
St.  Cyr,  seems  to  have  been  sufficient  for  a  very  creditable  though 
somewhat  deficient  plant,  I  will  venture  an  opinion  that  $.200 
would  be  sufticient  in  our  case.     Although  the  same  plant  vvoul 
cost  more  in  this  country,  I  assume  that  some  of  the  buildin 
required  are  already  available  at  ihe  Smithsonian  Institution.    If 
located  elsewhere,  the  cost  would  be  considerably  more  than  the 
sum  namc<l. 


A  Commission  Recommended. 

Inasmuch  as  more  definite  information   regarding-   the  actnal 
cost  uf  a  dignitit'd  and  cretlitabk*,  bnl  mudfst  and  sufficient  inSlalb- 
tion  should  be  obtained,  and  as  the  details  of  the  plan^  the  KOpe, 
the  organization  and  the  location  of  such  an  iini>ortant  undertak- 
ing should  not  be  left  to  the  recommendations  of  one  man,  a  com 
mission  or  board  should  be  ajjpuintcd  to  consider  and   report  10 
the  President,  for  recommendation  to  Congress,  on  the  neccssil) 
or  desirability   for  the  estalilishmeiU  t»f  a  national    aerod\namic 
laboratory  and  on   its  scope,  its  organization,  the  most    suitable 
location  for  it,  and  the  cost  of  its  installation. 
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STAR  IDENTIFICATION* 
By  Captain  Harry  S.  Knapp,  U.  S.  Navy. 


Hydrographic  Office  publication  No.  1560.  listed  in  Portfolio 
No.  I  of  every  station  chart  catalogue  unrler  the  title  Diagram 
for  the  Graphica]  Solution  of  Triangles,  though  its  real  title  is 
Graphical  Method*  for  Navigators,  by  Commander  (now  Rear- 
Admira],  retired)  C.  D.  Sigsbee^  LL  S.  Navy,  has  proved  so  useful 
to  me  for  one  particular  purpose  that  T  venture  to  invite  the  atten- 
tion of  the  service  to  it.  If  any  excuse  is  needed,  it  may  be  found  in 
the  fact  that  I  have  not  yet  nm  across  anybody  in  the  ser\'ice  who 
had  used  the  diagram  for  the  particular  end  in  view  until  after  I 
had  spoken  of  it. 

Every  navigator  who  employs  twilight  sights  appreciates  any 
method  by  which  a  star  or  planet  can  be  unhesitatingly  identiiied» 
whatever  the  conditions  of  cloudiness  or  light.  This  is  particu- 
larly the  case  at  evening  twilight,  when  the  brightest  stars  may 
often  be  detected  in  broad  daylight  while  the  horizon  is  excellent, 
though  the  lesser  stars  of  the  constellations  are  stiU  invisible.  The 
identification  can  be  made  by  waiting,  if  cloudiness  does  not 
intervene;  or,  with  a  loss  of  time,  by  other  known  methods,  if  the 
azimuth  is  made  a  part  of  the  observation.  A  few  minutes*  work 
beforehand  with  the  Sigsbee  Diagram  will  enable  the  navigator 
to  identify  his  star  at  once  on  sight  ■  more  than  that,  it  will  enable 
him  to  look  for  his  star  early  in  exactly  the  right  place.  I  have 
myself  frequently  set  my  sextant  and  found  a  star  by  sweeping 

*  Navigators  interested  in  graphical  methods  arc  also  referred  to  an 
article  in  the  Proce£&in<;s  of  Dec,  1908,  No.  128,  entitled  "The  Azimuth 
Diagram  and  Its  Availability  for  the  Solution  of  Various  Problems  ia 
Navigation."  and  to  the  use  of  "  The  Azimuth  Diagrams,"  of  Captain 
Weir,  which  diagrams  are  found  in  all  chart  outfits. 
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the  star  was  invisible  in  the  sky,  and  I  h^ve  seen  others  do 
me  thing. 

Sigsbee  Diagram  is  a  stereographic  proj^ion,  on  the  plane 
meridian,  of  (a)  the  great  circles  traced  by  planes  all  pass- 
rough  a  common  axis,  which  is  also  one  axis  of  the  meridian, 
f  (b)  the  one  great  circle  and  (c)  the  small  circles  traced 
nes  at  right  angles  to  this  common  axis.    In  Fig.  i,  which 

incomplete  diagram,  the  primitive,  or  bounding  circle, 
^"A  is  the  celestial  meridian,  M'XM"  is  oae  of  (a)  the 


:ircles  passing  through  the  common  axis  M'M",  ACB  is  (b) 
e  great  circle,  and  aXb  is  one  of  (c)  the  small  circles  traced 
nes  at  right  angles  to  the  common  axis  M'M".  In  the  com- 
diagram,  the  great  circles  through  the  axis  and  the  small 
at  right  angles  to  it  are  all  drawn  at  intervals  of  one  degree 
the  diagram  permits  it  without  undue  crowding  of  lines. 
I  the  common  axis  passes  through  the  poles,  the  first  (a) 
mr  circles  (meridians),  the  second  (b)  is  the  equator,  and 
ird  (c)  are  declination  or  latitude  circles.  Thus  in  Fig.  2, 
ch  the  full  lines  are  exactly  the  same  as  in  Fig.  i,  but  with 
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different  lettering.  P  is  the  elevated  pole,  S  the  depressed 
PXS  is  an  hour  drcle,  EQ  is  the  equator,  and  aXb  is  a 
decliiiation.  If  (2)  the  common  axis  passes  throu^  the 
and  nadir,  the  first  (a)  are  azimuth  circles,  the  second  (h|  i«^ 
horizon,  and  the  third  (c)  are  altitude  circles.  Tlitis  in  Fif  ^ 
Z  is  the  zenith.  N  the  nadir,  and  of  the  dotted  lines  HR  n  Ae 
horizon,  ZX'N  is  an  azimuth  circle,  and  cX'd  is  an  altitude  dtdt 
To  use  the  diagram,  there  are  only  needed  a  sheet  of  tradngp^v 
and  a  pencil ;  the  rest  of  the  work  is  arithn>etical,  or  a  m^Ood 
manipulation. 

I  f  the  declination  and  hour  angle  of  a  heavenly  body  are  kiMt 
its  projection  can  be  plotted  on  the  diagram  considered  as  na^v 
assumption  (i)  above;  if  the  altitude  and  azimuth  of  the  is 
heavenly  body  are  kno\\TT  its  projection  can  equally  be  ploBi^v 
the  diagram  considered  as  made  on  assumption    (2)   aboi  1 
either  set  of  co-ordinates  is  known,  and  the  latitude  as  wd"^ 
other  set  of  co-ordinates  may  be  found  corresponding"  to  tbe  iv 
instant.    The  application  of  this  general  principle  will  be  na&s 
the  solution  of  the  particular  problem  in  mJnd»  and  incidoafr 
the  method  of  using  the  diagram  will  be  apparent. 

The  problem  may  be  stated  thus :  At  moming^  or  eveniitf  f^ 
lights,  what  navigational  stars  or  planets  will  be  visible,  if  cks 
and  what  will  be  the  approximate  altitude  and  azimuth  pi  caci' 
The  known  data  are :  the  latitude,  the  hour  angle,  and  the  tite- 
lated  declinations  of  the  stars  and  planets. 

The  hour  angle  is  found  by  applying  the  right  ascension  01  'Jr 
mean  sun  to  the  mean  time  of  twilight,  morning  or  evening  (af 
20  minutes  after  sunset  and  20  minutes  before  sunrise),  lliBi 
getting  the  sidereal  lime  of  the  hour  when  observations  can  «d- 
ably  be  taken.  It  is  not  necessary  to  work  closely  for  the  parpoM 
in  view,  and  seconds  of  time  may  be  ignored.  Applving  to  tk 
sidereal  time  of  twilight  the  right  ascension  of  any  hcavcrij 
body  gives  its  hour  angle  at  twilight.  With  the  sidereal  time  of 
twilight  as  a  constant,  the  hour  angles  of  all  the  navigatiocoi 
stars  can  be  computed  mentally  by  running  down  the  tabic  o( 
mean  places. 

The  solution  of  the  problem  is  as  follows:  Put  the  tracing 
over  tlie  diagram,  temporarily  secured.     Now  considering  Ae 
diagram  as  the  projection  in  which  the  common  axis  of  intcrwcf- 
ing  great  circles  (meridians)  passes  through  the  poles  and  ibe 
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STAR  IDENTIFICATION  * 
By  Captain  Harry  S.  Knapp,  U.  S.  Navy, 


Hydrographic  Office  publication  No.  1560,  listed  in  Portfolio 
No.  I  of  every  station  chart  catalogue  under  the  title  Diagram 
for  the  Graphical  Solution  of  Triangles,  though  its  real  title  is 
Graphical  Method*  for  Navigators,  by  Commander  (now  Rear- 
Admiral,  retired)  C.  D.  Sigsbee,  U.  S.  Navy,  has  proved  so  useful 
to  me  for  one  particular  purpose  that  I  venture  to  invite  the  atten- 
tion of  the  service  to  it.  If  any  excuse  is  needed,  it  may  be  found  in 
the  fact  that  I  have  not  yet  run  across  anybody  in  the  service  who 
had  used  the  diagram  for  the  particular  end  in  view  until  after  I 
had  spoken  of  it. 

Every  navigator  who  employs  twilight  sights  appreciates  any 
method  by  which  a  star  or  planet  can  be  unhesitatingly  identified, 
whatever  the  conditions  of  cloudiness  or  light.  This  is  particu- 
larly the  case  at  evening  twilight,  when  the  brightest  stars  may 
often  be  detected  in  broad  daylight  while  the  horizon  is  excellent, 
though  the  lesser  stars  of  the  constellations  are  still  invisible.  The 
identification  can  be  made  by  waiting,  if  cloudiness  does  not 
intervene;  or,  with  a  loss  of  time,  by  other  known  methods,  if  the 
azimuth  is  made  a  part  of  the  observation.  A  few  minutes'  work 
beforehand  with  the  Sigsbee  Diagram  will  enable  the  navigator 
to  identify  his  star  at  once  on  sight ;  more  than  that,  it  will  enable 
him  to  look  for  his  star  early  in  exactly  the  right  place.  I  have 
myself  frequently  set  my  sextant  and  found  a  star  by  sweeping 

*  Navigators  interested  in  graphical  methods  are  also  referred  to  an 
article  in  the  Proceedings  of  Dec.  1908,  No.  128,  entitled  "The  Azimuth 
Diagram  and  Its  Availability  for  the  Solution  of  Various  Problems  in 
Navigation."  and  to  the  use  of  "The  Azimuth  Diagrams,"  of  Captain 
Weir,  which  diagrams  are  found  in  all  chart  outfits. 
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when  the  star  was  invisible  in  the  sky,  and  I  have  seen  others  do 
the  same  thing. 

The  Sigsbce  Diagram  is  a  siereographic  projection,  on  the  plane 
of  the  meridian,  of  (a)  the  great  circles  traced  by  planes  all  pass- 
ing through  a  common  axis,  which  is  also  one  axis  of  the  meridian, 
and  nf  (b)  the  one  great  circle  and  (c)  the  small  circles  traced 
by  planes  at  right  angles  to  this  common  axis.  In  I'ig.  i,  which 
is  an  incomplete  diagram,  the  primitive,  or  bounding  circle, 
M'BM"A   is  the  celestial  meridian,  M'XM"  is  one  of   (a)  the 


great  circles  passing  through  the  common  axis  M'M",  ACB  is  (b> 
the  one  great  circle,  and  aXh  is  one  of  (c)  the  small  circles  traced 
by  planes  at  right  angles  to  the  common  axis  M'M".  In  the  com- 
plete diagram,  the  great  circles  through  the  axis  and  the  small 
circles  at  right  angles  to  it  are  all  drawn  at  intervals  of  one  degree 
where  the  diagram  permits  it  without  undue  crowding  of  lines. 
If  (i)  the  common  axis  passes  through  the  poles,  the  first  (a) 
are  hour  circles  (meridians),  the  second  (b)  is  the  equator,  and 
the  third  (c)  are  declination  or  latitude  circles.  Thus  in  Fig.  2, 
in  which  the  full  lines  arc  exactly  the  same  as  in  Fig.  i,  but  with 
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A  GRAPHIC  METHOD  FOR   DETERMINING  THE 
ALTITUDE  OF  AEROPLANES. 

By  Prof.  Giuseppe  Pesci,  of  the  Roya!   Naval  Academy  at 

Leghorn. 

Translated  from   Rivista  Tecnica  di  AeronauHca,  N.  3,  May-June,  1911, 
By  F,  W.  Morrison  and  C  W.  Frederick. 


I.  The  altitude  of  an  aeroplane  may  be  determined  in  the  fol- 
lowing manner  :* 

Establish  a  horizontal  base  AB  (Fig.  i),  and  let  P  be  the 
aeroplane,  and  H  its  projection  on  the  horizontal  plane  passing 
through  AB.  With  two  theodolites  measure  the  angles  of  eleva- 
tion 

HAP=a\        HBP^p', 

and  the  angles  in  azimuth 

HAB=a,        HBA^p. 

A 


/ 


..rkl^l 


Fig.  I. 


Then,  assuming  AB  as  the  unit  of  length,  let 


HP 
AB 


=  K 


AH 
AB 


=m, 


BH 


=:n. 


♦  Henri  Petit :  Comment  on  mesure  f attitude  atteinle  par  les  airoplanes. 
"La  Nature,"  19  Novembrc,  1910. 
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By  trigonometry  we  have  at  once 

sin  (a+^) 

«  sin  o  ,  ^ . 

sin  (a+p) 

h=  m  tan  o',  (3) 

/»=n  t^n  P',  (4) 

whence 

I      sin  ff  tan  a'  . 

"=(sma+/3)  *^' 

or 

.      sin  g  tan  j3' 

'^^  sin  (a+^)  •  ^' 

We  propose  to  cQnstnict  a  nomogram  which  will  do  away  yni 
the  numerical  computation  of  the  above  formulae.  Among  tie 
different  types  that  might  serve  for  such  a  purpose,  we  hdaat 
the  most  suitable  is  that  obtained  by  superposing  two  noxnograuti 
with  circular  scales.*  The  principle  of  their  construction  is  so 
simple  that  it  can  be  understood  even  by  those  who  are  unac- 
quainted with  the  elements  of  nomography.  Thus  we  hope  to 
increase  to  some*  extent  the  interest  in  this  new  and  fertile 
science. 

Note. — It  would  evidently  be  sufficient  to  know  only  one  of 
the  two  angles  a  or  p',  but  it  is  well  to  know  them  both,  either 
to  serve  as  a  check  upon  the  two  values  of  h  which  can  be  ob- 
tained in  this  way.  or  for  cases  where  the  sine  of  one  of  the  two 
angles  a  or  p*  may  be  indeterminate. 

2.     In  the  equation 

/.A+/,=o  (7) 

let  /j  represent  any  function  of  a  single  independent  variable  c, , 
and  similarly  let  /,  be  any  function  of  r,,  and  /,  of  c^.  The 
equation  can  be  written  in  the  form  of  a  determinate  as  follows : 

I  f,  •+/.' 

I      O       I  +/, 


=0.  (7') 


♦  Nomograms  of  superposed  conical  scales  were  brought  to  notice  by 
Clark,  Professor  at  the  Politccnico  di  Cairo.  See  Theorir  generaU  dcs 
abi^qu€S  d'alignement  "  Revue  de  Mccanique,"  1907.  Also,  see  D*Ocagne, 
Calcule  graphique  et  Somographif,    "  Encyclopedie  scientifique",  Doin. 
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as  may  be  easily  verified.     Then  referring  to  a  system  of  reel 
angular  axes.*  the  three  points 


--  4/. 

■^■  =  t|>7- 

(8) 

-  4f. 

(9) 

V,  =  o 

(10) 

are  seen  to  be  in  a  straight  line.  From  (8)  it  is  clear  that  upon 
varying  r^  the  locus  of  the  points  (.v,  ,y,)  is  a  circle,  for  by 
eh'minating  /^  we  obtain    . 

.r'+y'— Jr=o. 

From  (i^).  upon  varying  s^,  the  locus  of  the  points  (x,.  y^)  is 
the  same  circle.  And  from  (lo),  varying  -c,,  the  locus  of  the 
points  {x^,  y,)  is  the  axi.s  of  abscissas. 

Having  shown  this,  let  us  give  to  5,  a  series  of  values  (in 
arithmetical  progression,  for  example),  and  by  means  of  equa- 
tions (8)  compute  the  coordinates  (^'|.y,)  corresponding  to  each 
value  of  r^.  When  we  plot  these  points  tJiey  will  fall  on  the 
circle  mentioned  above,  and  we  may  assign  to  each  the  corre- 
sponding value  of  Tj,  which  will  then  be  its  scale  value  Thus 
we  obtain  scale  (Sy).  Similarly  if  we  vary  ::,,  we  shall  obtain 
scale  (TjI,  upon  the  same  circle.  And  by  varying  r^,  we  shall 
obtain  scale  (s^),  upon  the  axis  of  abscissas.  These  three  scales, 
when  plotted,  constitute  a  nomogram. 

It  is  now  evident  that,  given  two  of  the  three  quantities 
S|,  r,,  Sj,  which  satisfy  equation  (7),  as  a^  and  ^,,  in  order  to 
obtain  the  third,  we  determine  the  point  of  scale  (jj)  which  repre- 
sents the  scale  reading  ^r,.  and  the  point  of  scale  (5,)  which 
represents  the  reading  .Cj.  The  straigin  line  joining  these  two 
points  will  intersect  the  scale  (.?,)  at  a  point  the  scale  reading  of 
which  will  be  the  required  value  of  r,. 

The  reading  of  the  scales  will  generally  require  an  interpola- 
tion by  eye. 

Note  I. — The  accuracy  attained  will  always  depend  njjon  the 
dimensions  of  the  figure. 

Note  II.— To  construct  the  scales  (s)  we  could  aKo  proceed 
graphically, t  but  for  the  sake  of  accuracy,  and  the  checking  of 

♦  D'Ocagnc,  sec  p.  289. 
tD'Ocagne,  sec  pp.  171  and  sgo. 
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the  figure,  it  is  best  to  compute  ail  three  of  the  scales  numerically 
from  the  equations  (8),  (9),  and  (10). 

Note  III. — Instead  of  tracing  the  connecting  line  upon  the 
design,  it  is  better  to  use  a  fine  thread. 

3.  With  the  above  as  a  basis,  we  see  that  by  introducing  two 
arbitrary  constants  jfej  and  it,  we  may  write  equation  (i)  in  the 
form 

k 
k^m  -A-  sin  {a-^p)—k^  sm  ^=0, 

which  is  similar  to  equation  (7),  if  we  make 

S,  =  a-\-p  /,=  -    *»-sin  (a+j3). 

With  these  [or  similar  equations  from  (2)]  we  can  constroct 
a  nomogram  as  explained  in  the  previous  paragraph. 

Introducing  another  arbitrary  constant  /,  the  scales  of  this 
nomogram  may  be  computed  by  writing  equations  (8),  (9)  and 
( 10)  in  the  following  form : 

•*'>-  +  i_|.(it,m)»  ^*'~"*"i4.(Jt,m)»*  ^  ^ 

^  /*?sin(a+i?) 

I+(gsin»(a+^)  I+(|s)sin>(a+yff) 

The  common  basis  of  the  two  scales  (m)  and  (a.-^-p)  will  be  a 
circle  with  center  at  f  — .  o  1 ,  and  radius  —  . 


{H- 


Thus  we  obtain  Fig.  2,  in  which  we  have  taken  /=4  cm.  and 
k^ssk^^  I.  From  this  nomogram,  if  we  put  a=  130**,  and  /S  =  30°, 
we  find  w=i.4. 

Note  I. — The  values  of  y^  and  y,  can  be  obtained  from  those 
of  Xi  and  x^  by  noting  that 

y,==[k^m]x,,  y,=  _  [-|l.  sin  (o+)3)Jx„ 
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and  the  computation  of  jr,  can  be  simplified  through  the  well- 
known  relation 

sin*  (o+^)=^[l— C0S2  (a-fyS)]. 

Note  II. — Having  computed  scale  (p),  the  scale  (a-|-^)  may 
be  obtained  from  it,  for  when  m=i  we  have  from  equation  (i) 
sin  )S  =  s'in  (a-\-p),  whence  reducing  (o-f  ^)  to  the  first  quadrant 
(if  necessary),  the  points  of  the  two  scales  having  the  same 
value  must  fall  on  a  straight  line  with  the  point  tn  =  i.  For  the 
sake  of  accuracy,  however,  it  is  advisable  to  make  use  of  this 
property  only  as  a  check  upon  the  computations. 


Fig.  2. 


4.     Introducing  another  arbitrary  constant  ife,,the  equation  (3) 
can  be  put  in  the  form 

k     I 

k^m-A-  -r-  —  K  cot  o'=iO, 

which  is  similar  to  equation  (7),  if  we  put 

5j  =  a'  /8=+*t  C<#«'- 

With  the  above  [or  similar  equations  from  (4)]  we  can  construct 
a  nomogram  like  the  preceding  one.  If  we  give  to  /  and  h^  the 
same  values  they  had  in  the  preceding  case,  the  new  scale  (m) 
will  be  the  same  as  before. 
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Scales  (A)  and  (a')  ane  theti  obtained  from  the  formulse 

^.-H--— T-jfc;^— -        3'.=  -   --/-i  X,    ,      .       (14) 


1+ 


mi      '-m 


-w 


Thus  we  construct  Fig.  3.  in  which  /  and  Jfe,  have  the  same  value 
as  in  the  preceding  figure,  and  ^,=>i.  From  this  nomogram,  if 
we  put  mBi.4  and  a'sSO**,  we  (ind  /(=si.6. 


Note  1. — The  values  of  y  may  be  obtained  by  noting  that 

Also,  having  constructed  the  scale  (a)  from  o**  to  45",  we  see 
that  when  *,=  i  the  remaining  part  of  the  scale  is  symmetrical 
with  the  first  in  respect  to  the  center  of  the  circle,  for  it  i? 
evident 

I-fCOt  o'^  I+COt  (90°— a') 

Note  II. — If  it  were  not  for  the  checking  mentioned  before 
(Art.  2.  Note  11,  and  Art.  3,  Note  II),  having  computed  scale 
(wi),  the  calculation  of  scale  (h)  would  be  unnecessary,  for  two 
reasons:  First,  when  a'=45°  we  have  A=m;  consequently  the 
points  which  in  the  two  scales  have  equal  values,  are  in  a  sttaight 
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line  with  the  point  a'=45*^.    Second  (true  only  when  fc,=  i),  for 
equal  values  of  h  and  m  we  have 

x^-\-x^^l    and    y^^-y^) 

hence  scale  (/»)  is  the  same  as  scale  (m)  revolved   180°  about 
the  center  of  the  circle. 

5.  In  Fig.  4  the  tw^o  preceding  nomograms  are  superposed 
and  drawn  to  a  larger  scale  (making  /=6cm.  instead  of  /=4cm. 
to  show  the  details  of  the  figure  more  clearly),  and  since  the 
problem  requires  h  only,  the  common  scale  im)  is  left  blank. 
The  resulting  abacus  is  a  circular  one  of  double  alignment  and 
four  variables,* 

(i> 


Fig.  4. 

From  the  preceding  we  see  that  if  we  have  given  a,  fi  and  a  to 
find  h,  we  first  join  the  point  a-f  ^  of  the  scale  (a^-^)  to  the 
point  p  of  the  scale  (fi)  by  means  of  a  straight  line,  and  thus 
determine  another  point  where  this  connecting  line  cuts  the  circle 
[this  point  would  give  the  value  of  m,  if  we  had  constructed  the 
scale  (w)].  Next  we  join  this  point  to  the  point  a  of  the  scale 
{a)  by  means  of  a  straight  line,  and  the  point  at  which  this  con- 
necting line  cuts  scale  (h)  gives  the  required  value  of  h. 

From  the  above  figure,  when  a=i30*,  p=^o°,  a'zsso",  we 
find  /i=i7 

•  D*Ocagne,  see  p.  330. 
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The  coefficient  /  has  been  taken  equal  to  20  cm.,  but  with  a 
design  four  or  five  times  this  size  we  could  certainly  reach 
approximations,  in  portions  of  the  base  AB,  of  -^  when  h  is 
between  o  and  5.  -jV  when  h  h  between  5  and  10,  ^  when  h  is 
between  10  and  15,  and  j\  when  h  is  between  15  and  30,  and, 
considering  the  nature  of  the  problem,  es]jecially  the  instability 
of  the  point  observed,  with  a  base  AB  not  less  than  50  m.,  this 
degree  of  accuracy  is  more  than  sufficient.* 

From  what  has  been  said  in  Note  HI  to  Art.  2,  and  also  in 
Art.  5,  the  nomogram  can  be  used  in  the  following  manner ;  Hold 
a  thread  at  the  point  a-(-^  with  the  left  hand;  then  keeping  it 
taut  with  the  right  hand,  revolve  until  it  passes  through  the 
point  )fl.  Then,  without  releasing  it.  hold  the  thread  with  the  right 
hand  at  the  point  where  it  cut  the  circle,  and  keejting  it  taut  with 
the  left  hand  revolve  it  again  until  it  jiasses  through  the  point  a'. 
The  final  intersection  of  the  thread  with  the  circle  will  be  the 
point  whose  scale  reading  will  give  the  value  of  h.  Tliis  would 
be  the  process  for  the  general  case  of  Art.  5.  and  similarly  for 
the  cases  of  Art.  6,  and  Art.  7. 

Thus  in  the  example  of  .Art.  5.  viz..  given  0=130°.  p  —  ^o°, 
and  a'=50*,  we  find  with  greater  precision  (see  the  dotted  lines  [) 
A  =1.75. 

Ill  the  example  of  Art.  6.  viz..  given  a=  130°  and  )3'  =  3o'',  we 
find  the  more  exact  value  (sec  the  dotted  lines  11)  /i  =  i.i2. 

And  in  that  of  Art.  7,  viz.,  given  a'=i5°.  we  find  (see  the 
dotted  line  III)  ^1=0.27. 

These  examples  are  sufficient  to  show  how  to  proceed  in  every 
case. 

Note  I. — For  the  computation  of  y, .  Vj,  -i*,,  and  y<,  the  sim- 
plifications indicated  in  Note  I  to  both  Art.  3  and  Art.  4  still  hold. 
But  those  indicated  for  the  computation  of  scale  {a)  in  Note  I 
to  Alt.  4,  and  for  ((a')>  in  the  Note  to  Art.  6,  are  no  longer 
possible.  And  if  scale  (w)  is  not  computed,  the  simplification 
mentioned  in  Note  II  to  .Art.  4  has  no  basis. 

•  A  closer  approximation  can  only  be  deceptive,  and  in  this  connection 
Nf.  Petit  (q.  V.)  wisely  remarks. '"Appearances  of  accuracy  are  attained  that 
areamusinff;  a  recent  official  record  has  been  announced  at  2682  m^/^rj  ...  a 
little  more  and  they  would  have  given  centimeters." 
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Note  II. — With  a  large  model  the  empty  spaces  might  be  ad- 
vantageously filled  with  directions  for  the  use  of  the  abacus 
Also  there  would  be  room  enough  to  write  two  sets  of  supple- 
mentary numbers  for  the  corresponding  scales,  and  thus  do  away 
with  the  reduction  to  the  first  quadrant  in  those  cases  where  p  or 
a+i?  is  an  obtuse  angle. 
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THE  ITALIAN-TURKISH  WAR. 

(continued.) 

By  Commodore  VY.  H.  Beehler,  U.  S.  Navy. 

[XCompiled  and  translated  from  the  Marine  Rundschau,  and  other  sources.) 


The  Cost  of  the  War. 

The  approved  estimates  in  the  Italian  Parliament,  in  March, 
1912,  show  that  for  the  period  of  five  months  ending  February  29, 
1912,  the  current  war  expenses  amounted  to  $41,495,000,  of  which 
§5,790,000  was  for  the  navy,  and  $35,705,000  for  the  army  ;  besides 
which  $2,045,800  was  expended  for  special  purposes.  $18,914,000 
of  the  amount  expended  for  the  army  included  the  cost  of  mobili- 
zation and  conduct  of  the  war — transportation  of  troops,  main- 
tenance of  personnel,  purchase  of  horses,  ammunition,  and  war 
material— for  the  troops  in  Africa;  and  $11,966,000  was  expended 
to  replace  the  personnel  and  war  material  transported  to  Africa 
in  the  standing  army  in  Italy,  and  for  organizing  additional  forces 
in  Italy. 

The  $5,790,000  expended  for  the  navy  was  for  the  extraordinary 
expense  of  maintenance,  transportation,  the  increased  complements 
of  ships  and  subsistence  with  cost  of  fuel  and  material  consumed. 

The  special  sum  of  $2,045,800  was  for  harbor  improvements 
at  Tripoli,  Horns,  Benghasi  and  Derna,  as  well  as  for  telegraph, 
telephone,  and  sanitary  service  in  North  Africa.  This  sum  also 
defrayed  the  cost  of  laying  new  cables  from  Syracuse  to  Tripoli, 
and  Syracuse  to  Benghasi. 

The  expenses  of  the  army  and  navy  thus  estimated  at  $42,140,- 
000  will  be  covered  by  the  saving  in  the  budget  of  1910-11,  some 
'$11,172,000,  and  that  of  1911-12 — estimated  at  $14.504.000 — 
together  with  $16,464,000  to  be  deducted  from  the  regular  budgets 
in  the  fiscal  years  1912-13  to  1917-18.  The  apparently  low  cost 
of  the  war  has  been  maintained  bv  the  economical  administration 
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of  the  finances,  and  this  expense  amounts  to  about  $260,680 
day.  But  an  accurate  estimate  of  the  total  cost  of  the  war,  of 
course,  cannot  be  given  until  after  the  war  is  over,  because  there 
are  many  details  that  are  not  considered  in  the  present  estimate*. 
Expert  financiers  estimate  that  the  war  has  in  the  period  ending 
February  29,  1912,  cost  a  total  of  $57,900,cxx>,  or  at  a  daily  rate 
of  $386,000. 

The  Italian  finances  were  thus  in  favorable  condition,  especially 
as  the  administration  received  a  large  surplus  by  economy  ia  the 
budgets  during  the  recent  years.  The  Italian  people  ^vere  willing" 
to  make  great  sacrifices  for  this  war,  so  that  there  was  no  lack  oi 
money  on  the  part  of  Italy  to  still  further  prosecute  the  conquest 
of  Tripoli. 

The  Turks  spent,  up  to  the  beginning  of  FebruarA%  about  twrntr 
million   francs  chiefly   for  establishing  the  new   coast    dcfcflcesL 
February  1,  the  war  minister  received  an  appropriation  of  $4«42^ 
320  for  coast  defences. 

The  friendly  oflfices  of  neutral  powers  to  re-establish  peace  be- 
tween the  belligerents  failed.  On  March  9  the  diplomatic  repre- 
sentatives of  Germany.  Austria,  England.  France,  and  Russia 
took  a  united  step  for  this  purpose  with  the  Italian  government  at 
Rome.  They  asked  confidentially  upon  what  terms  Italy  wouU 
agree  to  suspend  hostilities.  The  Italian  government  replied  Mardi 
15.  according  to  the  Corrirrc  delta  Sera,  as  follows : 

Italy  demands  that  Turkey  shall  recognize  Italy's  ab&ohll 
.sovereignty  over  the  African  provinces  and  with<lraw  all  Turkish 
officers  and  troops  from  Africa,  strictly  forbidding  Turkish  officers 
to  lead  the  Arabs  in  opposing  the  Italians  ;  and  Italy  will  then  cease 
hostilities  in  all  parts  of  the  Turkish  empire  and  reduce  the  im- 
posts on  Turkish  goods  to  the  former  rates.  Italy  will,  on  the 
other  hand,  recognize  the  religious  Caliphat  and  give  amnesty  to 
all  natives.  Italy  will  assume  that  part  of  the  Turkish  debt  appor- 
tioned to  Tripoli,  and  will  purchase  the  Turkish  government 
property  situated  in  Tripoli  from  the  Turkish  government.  Italy 
further  promises  to  agree,  with  other  powers,  to  preserve  the  j 
integrity  of  the  Turkish  empire.  fl 

The  Italian  parliamentary  discussion  proves  that  the  nation 
fully  agreed  with  the  chief  demands  of  the  Italian  governnienl. 

It  also  appears  that  Russia  had  assembled  troops  on  Trans- 
Caucasian  frontier,  had  recalled  the  Russian  Ambassador  Tscharr- 


The  Italian-Turkish  War,  1551 

kow — who  was  in  Constantinople  for  many  years — and  replaced  him 
by  \'on  Giers,  the  former  minister  in  Bncharest.  The  Russian 
press  also  reported  that  a  Russian  fleet  was  ready  to  proceed  to 
the  Bosphoms  in  case  the  Italians  forced  the  passage  of  the  Dar- 
danelles. 

The  Sultan  presented  the  Shiek  of  Senoussi  with  a  sword  set 
with  diamonds,  a  decoration,  and  other  precious  gifts  in  gratitude 
for  his  supi)ort  of  the  war  against  the  Italians. 

Turkey  replied  to  Italy's  claim  by  reasserting  her  claim  to  full 
sovereignty  over  her  African  provinces,  and  the  Arabians  were 
determined  to  continue  their  resistance  to  the  Italian  conquest 
under  all  conditions.  The  Arabian  representatives  in  Constanti- 
nople declared  that  they  will  continue  the  war  even  if  Turkey 
yields  the  annexation  of  these  provinces  to  Italy. 

During  the  middle  of  March  the  Arabians  in  Tripoli  and  Cyre- 
naica  elected  delegates  to  the  Turkish  Parliament  in  Constanti- 
nople, and  declared  that  the  Italian  proclamation  of  annexation 
of  these  two  provinces  to  Italy  was  null  and  void. 

Military  Operations  up  to  the  Middle  of  M>\Rcn,  1912. 

The  Turks  determined  to  vigorously  prosecute  the  war  in 
Tripoli  and  Cyrenaica,  and  incessantly  attacked  the  Italians  at  all 
points.  At  Tripoli  the  Italians  were  kept  constantly  alarmed  by 
these  attacks  by  day  and  night.  The  Italians  also  failed  after 
repeated  attempts  to  capture  Zanzur  which  was  occupied  by  the 
Turks  in  force,  and  which  they  fortified  with  artillery  and  machine 
gfuns.  In  attacks  against  /annir  the  Italians  used,  with  but  little 
effect,  two  dirigible  balloons  arranged  for  throwing  various  kinds 
of  bombs  and  hand  grenades. 

The  Italians  collected  3000  burdcn-lxraring  camels  and  300 
riding  camels  for  the  camel  corps  in  Tripoli.  A  battalion  of 
Askaris  and  a  camel  riding  detachment  arrived  from  Erythrea  late 
in  February,  and  was  vigorously  attacked  by  Arabs  on  March  4 
at  Bir-el-Turki,  the  Askaris  were  routed,  and  only  managed  to 
escape  into  Tripoli  under  cover  of  darkness  with  heavy  losses. 

A  Turkish  attack  on  Ain  Zara  was  repulsed  on  March  10. 
Malarial  fever  broke  out  in  the  camp  at  Ain  Zara.  and  the  garrison 
was  relieved  by  other  Italian  troops.  A  portion  of  the  camp 
adjoining  a  swamp  was  abandoned,  and  an  advanced  intrenchmcnt 
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was  captured  by  the  Turks  and  gave  rise  to  a  report  that  Itali 
had  abandoned  Ain  Zara. 

A  narrow-gauge  railroad  from  Tripoli  to  Ain  Zara  was  com- 
pleted as  far  as  Fornaci,  which  is  7  kilometers  from  Tripoli.  The 
Italians  built  a  field  construction  railroad  to  the  stone  quarries 
at  Gargaresch  for  stone  to  build  the  breakwater  at  Tripoli. 

At  dawn  of  February  2"^^  the  Italian  garrison  at  Ilonis  surprb 
the  Turks  on  the  Mergheb  heights,  about  four  kilometers  from  the 
town  and  practically  commanding  the  town.    The  bulk  of  the  Turk- 
ish troops  had  been  decoyed  from  the  heights  to  oppose  a  feigned 
landing  of  Italians  from  a  squadron  of  transports  that  appeared 
off  Sliten,  about  20  miles  east  of  Horns.    The  Italians  meanwhile 
intrenched  their  position  on  Mergheb  heights  so  that   when  the 
bulk  of  the  main  body  of  the  Turks  returned  from   Sliten  tfcj/ 
evening,  the  Italians  defeated  them  in  their  efforts  to  retake  Uk 
heights.    Subsequently  the  heights  were  strongly  fortified  and  UK 
Turks  could  not  dislodge  tlie  Italians  from  their  conmian 
position. 

There  were  many  fierce  combats  at  Renghasi  from  March 
March  12,  After  these  were  repelled  General  Ameglio  led  a  fora 
of  7  battalions,  with  cavalry  and  artiller>',  to  the  oasis  at  Fogat, 
where  he  captured  500  Arabs  after  a  desperate  resistance.  For 
this  brilliant  victory  Major-General  Ameglio  was  promoted  to 
lieutenant-general. 

Attacks  by  the  Turks  at  Derna  on  March  3,  and  at  Mirsa  To- 
bruk  on  March  11  were  repulsed  with  diffictilly. 

In  these  engagements  in  Cyrcnaica  during  the  month  ending 
March  I5»  1912,  the  Italians  lost  193  killed  and  350  wounded. 

There  was  no  probability  of  any  decided  advance  by  tlie  Italians 
into  the  interior  in  the  inuncdiate  future.  The  commander-in- 
chief,  Licutcnant-General  Canera,  convinced  the  government  at 
Rome  that  successful  advances  into  the  interior  can  only  be  made 
very  gradually,  and  must  be  accompanied  by  railroad  constructi*^ 
that  will  secure  ever)'  step  that  may  be  gained.  The  chief  of  staff. 
Major-General  Gastaldello.  who  originally  advocated  vigorously 
pushing  the  campaign  into  the  interior,  was  relieved  and  replaced 
by  Major-General  Ci^ncio. 

There  was  no  probabilit)'  of  any  substantial  increase  to  reinforce 
the  icx),ooo  troops  in  Africa,  March  15. 
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The  reserves  serving  in  Africa  were,  however,  relieved  by  men 
of  the  active  army. 

A  German  Red  Cross  detachment  succeeded  in  reaching  Gharian 
about  March  i.  This  detachment  consisted  of  three  surgeons 
and  12  nurses,  two  of  whom  died  of  typhoid  fever  en  route  via 
Tunis.  They  attended  the  sick  and  wounded  in  the  Turkish  camp 
at  Gharian. 

At  the  beginning  of  April.  1912,  the  bulk  of  the  Italian  naval 
forces  was  in  the  home  ports  undergoing  repairs  and  recruiting 
as  in  peace.  Several  divisions  of  torpedo  boats  and  the  four  auxil- 
iary cruisers,  the  Duca-di-CenozfO,  Duca-Dcgli-Ahrus:n,  Citta^di- 
Palermo  and  Cittchdi-M essiua,  cruised  along  the  Turkish  Mediter- 
ranean coasts  and  searched  merchant  ships  of  all  nationalities  for 
contraband  of  war.  The  naval  forces  stationed  off  the  north  coast 
of  Africa  participated  in  small  engagements  with  the  land  forces 
on  the  coast:  among  other  smaller  engagements  the  Etna  bom- 
barded Hoeifa,  a  small  place  near  Benghasi. 

Vice-Admiral  Faravelli  was  obliged  to  g^ve  up  the  command 
on  account  of  a  severe  nervous  ailment,  and  he  was  succeeded  on 
April  9,  1912.  by  Vice-Admiral  V'iale,  who  had  shortly  before  this 
assumed  command  of  the  second  squadron.  \'ice-Admiral  Amero 
d'Aste  took  command  of  the  second  squadron. 

After  the  training  of  the  new  Italian  recruits  was  completed,  the 
reserves  of  1887  were  relieved. 

Tlie  fourth  division,  comprising  three  Garibaldis,  were  in  the 
liarbors  of  Cyrcnaica,  partly  at  Tobruk  and  partly  in  the  Gulf 
of  Bomba.  It  is  said  that  Bomba,  which  is  55  nautical  miles  west  of 
Tobruk,  will  be  the  future  naval  port  on  the  African  Mediter- 
ranean coast.  The  reason  for  this  change  is  stated  to  be  that  the 
magnificent  harbor  of  Tobruk  lacks  adequate  supply  of  potable 
water,  and  that  there  is  an  ample  supply  of  potable  water  at 
Bomba,  which  can  also  be  easily  defended  by  means  of  the  Islands 
of  Menelaus  and  Bomba  that  command  the  approaches  to  the  bay. 
The  depths  of  water  and  anchorages  are  about  the  same  at  Tobruk 
and  Bomba,  but  the  serviceable  area  of  the  harbor  at  Bomba  is 
considerably  greater.  The  anchorage  at  Bomba  is  only  70  kilo- 
meters from  Derna,  with  which  it  could  readily  be  connected  by 
a  railroad,  In  case  Bomba  should  be  selected  as  the  Italian  naval 
port,  Tobruk  would  serve  for  a  base  for  light  naval  forces. 


J  554 


The  It.ujan-Turkish  War, 


As  soon  as  the  report  of  the  occupation  of  Bomba  was  cimilate^— 
a  large  portion  of  the  Turkish -Arabian  forces  besieging  Tobm^f 
was  withdrawn  to  Boraba. 

The  sclioolsliip  squadron  of  three  Sardegfias  reinforced 
two  armored  cruisers  under  Vice-Adiniral  Borea  Ricci  ref^unw 
operations  against  Zuara.  Ihis  force  was  joined  by  the  armors 
cruisers  Carlo  Alberto  and  Marco  Polo,  with  the  auxiliary  cruisei 
Citta-di-Caiania  and  Citia-di-Syracusa,  six  torpedo  boats,  three 
naval  tugs  and  three  transports  having  the  two  battalions  of  grciu- 
diers  on  board,  that  sailed  from  Tripoli  westward  along  the  coast 
on  April  8,  1912,  for  Zuara.  En  route  the  latter  force  bombirdrd 
coast  places  and  finally  anchoreii.  April  9.  2000  meters  distai^fl 
from  the  coast  in  the  newly  surveyed  harbor  at  Zuara.  ^ 

The  naval  vessels  began  to  bombard  the  town  and  fired  MU 
all  day  at  intervals  of  five  minutes  until  night.  The  next  mocvflf 
20  armed  boats  put  off  from  the  three  transports  aiul.  favoredbi  ^^ 
good  weather,  made  a  feint  at  landing.  The  armored  cruiser  H 
at  the  same  time  vigorously  bombarded  the  town.  This  ban>- 
bardment,  however,  caused  no  serious  damage,  but  with  the 
feigned  landing  liatl  the  effect  of  deceiving  the  enemy  and  pft- 
vented  them  from  opposing  the  landing  of  the  Garioni  division  of 
infantry  at  a  point  alwut  40  kilometers  northwest  of  Zuara.  Thij 
division  of  a1x>ut  10,000  men  had  embarked  at  Augusta  in  7  trans- 
ports during  the  night  of  April  7.  and  under  the  convoy  of  the 
schoolship  division  arrived  during  the  night  of  April  10  at  the 
ptnin«iula  of  Macabez  on  the  Tunisian  border.  With  the  support 
of  the  warships,  including  a  number  of  torpedo  vessels,  Agordal, 
Jridc.  and  6  high-sea  torpedo  boats,  that  had  sailed  from  Tripoli 
and  had  met  the  convoy  at  sea  en  route.  The  navy  immediately 
sounded  out  a  channel  and  a  landing  place  in  this  difficult  locality' 
that  enabled  the  anny  to  begin  landing  at  3  a.  m.  and  complete  the 
disembarkaliim  the  same  day  without  any  disturbance  bv  the 
enemy.  fl 

By  noon  the  next  day  a  detachment  of  naval  brigade  and  A5- 
karis  also  took  possession  of  the  small  fort  For^va,  or  Bu  Kamez, 
at  the  southern  end  of  the  Macaljcz  peninsula  about  35  Iciloinetersfl 
from  Zuara.  ^ 

The  Turkish-Arabian  forces  did  not  appear  until  after  the 
Italians  had  secured  possession  of  this  fort  and  that  attack  was 
repulsed.  The  Italians  then  still  further  fortified  their  positions 
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on  the  peniiis^ila  and  prepared  for  their  advance  upon  Zuara  from 
this  new  base. 

A  small  bay  6  miles  long  and  ij^  miles  wide  served  as  a  good 
anchorage  for  the  Italian  vessels,  and  this  place  has  been  estab- 
lished as  a  torpedo  boat  station  for  the  Italian  torpedo  craft. 

April  12  the  Italian  military  balloons  P-2  and  P-3  arrived  from 
Tripoli.  These  balloons  had  rcconnoitered  the  Tnrkish-Arabian 
positions  at  Zuara,  and  gave'  the  Italians  at  Fort  tJu  Kamez  writ- 
ten descriptions  of  the  enemy's  strength  and  positions  at  Zuara. 
Tlie  balloons  tlien  returned  off  Zuara.  where  by  means  of  four 
small  anchors,  the  balloons  were  anchored  close  to  the  Italian 
warships  from  which  thex  were  supplied  with  gas  and  benzine. 
They  then  returned  to  Tripoli,  120  kilometers  distant,  after  an 
absence  from  Tripoli  of  about  12  hours. 

The  transportation  of  contraband  of  war  from  Tunis  via  the 
coast  road  Ren  Gardanc  was  thus  cut  by  the  Italian  occupation 
of  Bu  Kamez.  This  obliged  the  contraband  trade  to  take  the  more 
difficult  and  longer  route  via  Dehibat-Nalut.  about  150  kilometers 
further  in  the  interior. 

Although  reports  of  Italian  operations  in  the  Aegean  Sea  had 
subsided  the  Turks  continued  to  maintain  their  defences  in  readi- 
ness, especially  in  regards  to  the  mine  fields  in  the  Dardanelles. 
The  Turkish  fleet  remained  inactive  in  the  Straits  of  Dardanelles, 
off  Xagara. 

April  13  the  Italian  first  squadron,  consisting  of  the  Vittorio 
Rmanndc,  Roma,  Xapoli  and  three  armored  cruisers  of  the  PLkq 
class,  sailed  from  Tarento  with  the  Veitor  Pisani,  flagship  of  the 
Duke  of  Abruzzia,  and  a  number  of  flotillas  of  torpedo  boats. 
The  press  reported  that  this  fleet  had  sailed  for  Tripolitan  vi^aters 
to  relieve  the  naval  vessels  operating  there,  but  tl^e  fleet  went  to 
the  Aegean  Sea  to  make  a  naval  demonstration  on  the  Turkish 
coasts.  Simultaneously  the  second  squadron  sailed  from  Tobruk 
and  Augusta  for  the  same  destination.  This  force  comprised  the 
flagship  Rc^i^wa  Marghcrita,  Benedetto  Brin,  St.  Bon,  E.  Filiberto, 
three  armored  cruisers  of  the  Garibaldi  class,  three  auxiliary 
cruisers  and  three  naval  colliers. 

The  fieet  united  during  the  night  of  April  17  near  the  island  of 
Stampalia,  west  of  Rhodes,  and  steamed  the  next  morning  at  a 
speed  of  twelve  knots  to  the  northern  part  of  the  Aegean  Sea,  with 
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thence  southward  towards  the  western  entrance 
ncllcs  with  the  Pisa  and  Amaifi  well  advanced  in 
the  Turkish  squadron  out  of  the  Dardanelles.      A 
Turkish  torpedo  chaser  was  sighted  off  the  entr 
diately  withdrew   within  the  straits  upon   the    a 
Garibaldi  and  Varesc,     The  outer  Turkish  forts  I 
from  the  four  coast  forts  of  the  Dardanelles,    \ 
Orhanie  on  the  Asiatic  side,  and  Sedil-Bahr  and 
European  side.     These  partly  modern  fortificati 
heavy  Krupp  guns  of  8-inches  to  i  i-inches  caliber. 

The  Italian  ships  returned  the  fire  at  a  range 
meters  and  fired  for  a  period  of  two  hours.    The  t 
first  division  bombarded  the  two  forts  on  the  Eur 
the  five  ships  of  the  second  and  fourth  divisions 
forts  on   the   Asiatic   side.     Turkish   reports  estin 
Italians  fired  342  projectiles.    The  forts,  especially 
were  severely  damaged.     The  barrack  building^s 
quently,  and  in  the  fort  Sedil-Bahr  alone  the  Tu 
men  killed  and  18  wounded. 

The  Turkish  fire  was  ineffective,  about  150  Turki 
were  fired.       The   Italian  official  report  states  tlia 
ships  sustained  no  damage,  and  they  expressly  deni 
reports  that  the  P'aresc  had  been  set  on  fire  by 
jcctilcs. 

e  Turks  closed  the  Dardanelles  to  all  shippi 
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infantry  barracks  for  1200  men.  an<l  completely  flestroyed  them. 
A  Turkish  gunboat  that  was  in  the  harbor  was  sunk,  the  Italians 
claim,  by  a  torpedo  fired  from  the  Ostro,  while  the  Turks  claim  she 
was  sunk  by  her  own  crew.  The  Italians  departed  immediately 
after  sinking  the  ^unlxjat. 

The  Regina  Margherita  and  Benedetto  Brin,  each  with  a  tor- 
pedo boat,  cut  the  cable  between  Rhodes  and  Marmarice  at  both 
cable  landings. 

April  ig  the  main  body  of  the  Italian  fleet  started  back  to  Italy 
leaving-  the  third  division  with  the  Pisa  Antalfi  and  a  number  of 
flotillas  of  torpedo  boats  to  operate  on  the  coast  of  Asia  Minor  and 
continue  to  destroy  the  cable  communications.  Among*  other 
places  attacked  they  destroyed  the  telegraph  station  at  Chios  and 
that  at  Tschesme  opposite  Chios.  They  destroyed  the  radio  station 
at  Guelemich,  opposite  Rhodes,  that  formerly  kept  communication 
with  tlie  radio  station  at  Derna,  besides  which  they  destroyed  a 
telegraph  station  at  Smyrna.  These  cable  and  telegjaph  stations 
were  partly  the  property  of  the  Turkish  government,  and  partly 
belonged  to  the  Eastern  Telcp^raph  Company. 

The  Italian  fleet  made  this  demonstration  the  day  the  House 
of  Deputies  opened  its  sessions  in  Constantinople  with  the  newly 
elected  delegates.  The  address  from  the  Turkish  throne  on  this 
occasion  was:  "The  unjustifiable  war  waged  by  the  Italians 
still  continues  notwithstanding  the  earnest  desire  for  peace.  We 
also  desire  peace,  but  we  cannot  make  peace  except  upon  the  con- 
dition that  the  maintenance  of  our  sovereign  rights  shall  be  pre- 
served intact  effectively." 

The  Italian  press  designated  the  naval  demonstration  a  protest 
against  llic  address  from  the  throne,  as  the  tenor  of  that  address 
was  anticipated. 

Since  sixty  steamers  with  an  average  of  40CO  register  tons 
passed  through  the  Dardanelles  daily,  neutral  trade  was  badly 
crippled  by  closing  the  Straits  of  Dardanelles.  French  and  Russian 
shippers  complained  to  their  ambassadors  in  Constantinople,  and 
demanded  damages  from  the  Turkish  government  for  stopping 
the  commerce.  The  ambassadors  and  foreign  governments,  how- 
ever, delayed  action  because  the  Turks  declared,  on  April  19.  that 
the  Dardanelles  would  be  open  to  commerce  as  soon  as  there 
appeared  to  be  no  immediate  danger  of  further  attacks  by  the 
Italians. 


1558 


The  Itauan-Turkisu  War. 


icrc- 


The  reopening^  of  the  Dardanelles  was,  however,  still  postponc«l. 
because  some  Italian  ships  and  destroyers  continued  to  operate  in 
the  Aegean  Sea. 

As  the  Turks  had  long  expected  such  an  attack  by  the  Italians 
they  were  fully  prej>arcd  to  resist  it,  and  consequently  the  Italian 
attack  did  not  cause  any  serious  damage  nor  induce  a  panic  among 
the  people. 

Speculators  attempted  to  raise  the  price  of  provisions,  where- 
upon  the   authorities  in   Constantinople  published    a   decree 
ample  provisions  were  available  in  the  government  depots,  and 
the  supply  of  provisions  in  the  markets  was  ample.     All  personr^ 
concerned  in  efforts  to  raise  the  price  of  provisions  woold  be 
summarily  tried  by  martial  law. 

April  i6  the  representatives  of  the  great  powers  intenifitod 
the   Sublime   Porte   to   ascertain  under   what   conditions  T<te« 
would  consider  negotiations  for  peace.    The  Turkish  repl^  » 
in  substance  that  which  was  expressed  in  the  address  from  fc 
throne  to  Parliament, 

Rear-Admiral  Williams  having  retired  from  the  duty  of  reor- 
ganizing the  Turkish  fleet,  the  British  Rear-Admiral  Limpus.  ttfi 
the  active  list,  was  appointed  to  relieve  iiim.  and  he  arrived  St 
Constantinople  about  the  end  of  April  with  his  staff  of  Britisli 
officers  to  train  the  Turkish  nav>'. 

The  blockade  in  the  Red  Sea  was  extended  to  about  double  ilsj 
former  extent,  and   was  declared  to  embrace  the  east  coast  Kd] 
Arabia  on  the  Red  Sea  for  a  distance  of  83  nautical  miles,  in; 
latitude   14^   30'  N.  to   15°   50'   N.,  and  included   the   ports 
Hodeida,  2000  inliabitants.  I-ohcija,  of  45,000  inhabitants, 
Kamaran  Island.     Neutral  ships  were  allowed  five  days  after  tl 
declaration  of  the  blockade  during  which  to  leave  tlH>se 
Neutral  ships  engaged  in  transporting  pilgrims  to  Mecca  were 
allowed  to  visit  the  sanitary  station  nn  Kamaran  Island  upon  con- 
dition that  those  vessels  should  pass  ibe  southern  coasts  of  tbal 
island  under  the  escort  of  an   Italian  blockading  vessel.     The 
Italians  made  much  of  the  fact  that  pilgrimages  to  Mecca  were  wA     , 
interrupted  by  the  Italian  hlockaders.  M 

After  the  Caiabria  returned  to  Italy,  the  Italians  had,  after  the 
middle  of  April,  the  following  naval  forces  in  the  Re<l  Sea:  The 
four  protected  cruisers,  Pitmonit\  flagship,  Puglia,  Liguria,  an«l 
Elba;  the  four  gxmboats.  Arciusa,  Caprcra,  P'ohurno  and  G'otvra- 
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oh.  the  surveying  ship  StafFetta  and  the  four  destroyers,  Artig- 

Here,  Bcrsagliere,  Granaticrc  and  Garibaidino. 


Italtan  MrLiTARY  Operations  in  Africa. 

During  April  the  Italian  military  operations  were  comparatively 
quiet.  The  Turkish-Arabian  forces  attacked  all  the  coast  places 
occupied  by  the  Italians,  but  were  invariably  repulsed  without 
penetrating  the  Italian  lines.  A  fanatical  attack  at  Mirsa  Tobruk 
was  a  desperate  affair,  but  badly  conducted  and  disastrously  re- 
pulsed. Enver  Bey  claimed  a  victory  at  Demi  but  this  was  dis- 
puted by  the  Italians  whose  lines  were  not  penetrated.  The 
Itahans  did  not  make  any  advances  into  the  interior  and  such  an 
advance  did  not  appear  probable  soon. 

The  expedition  against  Zuara  that  has  been  related  under  the 
naval  operations  was  the  most  important  of  all  the  Italian  oper- 
ations in  Africa  in  April. 

Aeroplanes  and  balloons  made  frequent  reconnoitering  flights. 
and  at  times  threw  bombs  upon  the  enen\v  with  contradictory  re- 
ported results. 

The  railroad  from  Tripoli  to  Ain  Zara  was  put  in  o[)eralion 
March  19,  and  the  field  railroad  to  Gargaresch  was  being  built. 

The  Turkish-Arabian  forces  in  the  interior  were  constantly  rein- 
forced, and  it  is  estimated  that  they  had  from  15.000  to  20,000 
troops  before  Tripoli.  In  Cyrenaica  the  Turks  had  about  40,000 
troops,  but  they  were  outnumbered  there  by  the  Italians.  In 
Cyrenaica  the  Arabs  were  temporarily  weakened  by  the  departure 
of  numbers  to  cultivate  their  fields  in  the  interior.  The  Arabs  were 
still  enthusiastic  for  continuing  the  war,  and  the  reixirts  of  their 
being  weary  of  the  war  are  not  well  founded. 

Twenty-three  thousand  Italian  reservists,  of  the  year  1888,  were 
relieved  from  active  war  service  in  Africa ;  but  there  was  some 
delay  in  getting  these  reserves  home  again,  and  there  was  con- 
sequently some  dissatisfaction  in  regard  to  these  reserves  in  Italy. 
New  troops  were  being  assembled  during  April  at  Naples  to  re- 
place these  reserves  in  Africa. 

In  the  Red  Sea  the  Arabian  insurgent  Said  Idriss  still  co-oper- 
ated w4th  the  Italians  in  the  operations  against  the  Turks  in  that 
region.  Latest  reports  from  Turkish  sources  claim  that  Said 
Idriss  had  been  badly  defeated  by  the  Turks,  but  this  lacks  confir- 
mation. 
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Naval  Operations. 

On  April  17  the  Italian  navy  established  a  rendezvous  on  the 
island  of  Astropalia,  which  has  about  2500  inhabitants,  as  a  base 
for  all  the  auxiliar>'  vessels  of  the  Italian  navj-^  opcratiiijE^  in  the 
Aegean  Sea.  The  auxiliaries  comprised  transports,  colliers,  dis- 
tilling ships,  tank  ships,  and  ammunition  ships.  The  Italians  took 
possession  on  April  28,  a  naval  force  from  the  Pisa  and  Amati 
of  250  men  landing,  and  capturing  the  Turkish  garnsoo 
seven  men.  The  large  open  bay  on  the  southern  coast  of  1 
island  was  made  a  temporary  naval  base,  and  all  the 
seized  by  the  Italian  torpedo  boats  in  the  Aegean  Sea  from 
to  Enos  were  brought  here  for  action  by  prize  courts. 

The  exact  results  of  the  Italian  naval  bombardment  on 
at  the  Dardanelles,  are  disputed.    It  is,  however,  establishea  tof 
the  damage  inflicted  by  the  hea\7  naval  guns  at  70cx>  meten* 
the  forts  was  severe,  as  the  Turkish  batteries  were  frequentlvte 
and  the  Italians  fired  mnre  projectiles  than  the  Turks.   The  Italisi5 
may  have  sustained  some  slight  injury  to  the  rigging  of  their  ships 
but  no  serious  damage. 

But  the  immediate  effect  of  the  Italian  naval  demonstration  wa* 
of  much  greater  importance  and   interest  to  the  commerce 
Russia  from  the  Black  Sea  ports. 

The  necessity  of  England's  neutrality  was  emphasized  in  Par 
liament  because  of  the  vast  number  of  British  subjects  among  ibe 
Mahomedans  and  their  interests,  and,  on  the  other  hand.  Eng- 
land's long  traditional  friendship  with  Italy. 

The  British  trade  was  seriously  damaged  by  closing  the  Darda- 
nelles,  but  Viscount  Morley  pointed  out  that  Turkey  was  justifi 
by  the  treaties  of  Paris  in  1856.  of  London  in  1871.  and  Berlin 
1878,  to  close  the  Dardanelles  as  long  as  the  Italian  naval  f 
threatened  the  security  of  Constantinople. 

April  20  the  Russian  government  protested  to  the  Sublime  fo 
against  closing  the  Dardanelles  by  the  Turks  in  violation  of 
Berlin  treaty,  and  to  the  great  injur}-  of  Russian  commerce.    Th 
act  seriously  crippled  the  export  trade  of  the  Black   Sea  that 
amounts  to  about  $315,000,000  annually,  and  which  sum  represents 
about  43  per  cent  of  the  entire  export  trade  of  Russia.    Shipmen 
of  grain,  ore,  coal  and  petroleum  were  stopped.    The  grain  trade 
was  severely  affected,  the  loss  caused  at  Odessa  alone  is  estimated 
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at  300,000  roubles  with  a  total  loss  of  one  and  one-half  million 
roubles.  This  grain  wa.s  consigned  to  Italy,  southern  France, 
Switzerland.  Belgium,  luigland.  and  western  Germany.  The 
delayed  exportation  of  coal  was  very  serious,  this  trade  had  only 
recently  In-cn  developed  on  the  Don,  and  was  urgently  needed 
because  of  the  coal  strikes  in  England. 

At  the  end  of  April  20  freight  steamers  were  obliged  to  wait 
in  the  Black  Sea  ports  with  four  passenger  steamers  of  the  Rus- 
sian Steamship  Company,  one  steamer  of  the  Russian  volunteer 
fleet,  and  15  sailing  ships.  Six  passenger  steamers  and  one  freight 
steamer  were  prevented  from  entering  at  this  date.  Duri?ig  the 
middle  of  May  tliere  were  about  150  steamers  laden  with  grain, 
coal,  ore,  naphtha,  lumber,  etc.,  laid  up  in  the  Russian  Black  Sea 
ports  waiting  for  passage  through  the  Dardanelles. 

The  expense  incurred  by  each  of  these  vessels  amounted  to 
between  200  and  400  roubles  daily. 

The  Turkish  government  replied  to  the  Russian  protest  that  the 
Dardanelles  could  nut  he  opened  as  long  as  the  Italian  naval  ves- 
sels were  in  the  vicinity,  hut  at  the  beginning  of  May  they  yielded 
to  the  pressure  of  the  powers,  and  after  long  delays  finally  re- 
opened the  Dardanelles  on  May  19. 

Sixty  mines  had  to  be  removed  from  the  mine  fields  in  the 
Straits  of  Dardanelles  before  it  would  be  safe  for  vessels  to  attem|>t 
to  pass.  These  mines  were  removed  with  great  difficulty  and 
required  ten  working  days  to  clear  a  channel,  One  of  the  mine 
laying  vessels,  the  tug  Scmendar,  was  blown  up  while  working 
with  the  mines  in  the  Dardanelles.  Eight  civilian  employees  and 
15  military  persons  were  drowned  by  this  accident. 

The  passenger  steamer  Texas  of  the  American  Archipelago  line 
struck  a  mine  in  going  out  of  the  harljor  of  Smynui,  and  the  ex- 
plosion of  the  mine  caused  the  ship  to  sink  so  rapidly  that  only 
one-half  of  the  people  on  board  were  rescued  by  boats  from  vessels 
that  immediately  went  to  her  assistance. 

The  Italians  then  decided  to  continue  pressure  upon  Turkey  by 
seizing  the  other  islands  in  the  Aegean  Sea,  especially  the  island  of 
Rhodes. 

This  island  is  about  ten  miles  from  the  coast  of  Asia  Minor. 
It  had  26,000  inhabitants  including  17,000  Greeks.  The  Turkish 
garrison  consisted  of  about    looo  infantry  and  artillery.     This 
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garrison  was  strengthened  by  a  landwelir  force  of  lO.ooo  ttattte 
Mahomedans.  Stores  of  provisions  and  ainmiinition  nugumes 
were  in  tlie  interior  of  the  island.  Major  Abdullah  had  conmand 
of  the  Turks, 

The   Italian   expeditionary  amiy   for  tlie    conquest  of 
consisted  of  about  9000  troops,  three  regiments   of   infanirr, 
which  two  were  sent  from  Benghasi  and  one  from  Tobruk; 
battalion  of  chasseurs  that  had  been  stationed    at   Tripoli 
several  small  detachments  of  light  field  artillery,  cavalry,  sani 
detachments  and  train.    The  latter  including^  a  balloon  park 
aviation  apparatus.       Lieutcnant-General  Ameglio,   recently 
moled  for  his  distinguished  ser\'ices  at  Benghasi,   was  id  cos 
mand  of  the  expeditionary  army. 

The  first  and  third  divisions  of  the  fieet  were  designaterf^ 
operate  witli  the  army  expeditionary  corps  in  taking 
of  Rhodes.  The  first  division  under  the  command  of  Vice-Atai 
Viale  left  Tarento,  April  30,  for  Rhodes  via  the  provisional  te« 
at  Astropalia.  A  number  of  transports  were  assembled  at  ToW 
with  the  third  division  of  the  fleet  and  flotillas  of  torpedo  boats K 
convoy  the  cxpeclitionar>'  army.  The  waters  in  the  vicinity  of  A* 
island  of  Rhodes  were  in  the  meanwhile  patrolled  by  t 
boats,  and  a  considerable  number  of  Turkish  sailing  vessels 
seized  as  prizes.  On  May  i  they  cut  the  cable  froni  R 
Scarpanto,  and  Candia,  so  that  Rhodes  was  thereafter  w 
cable  communication  with  the  mainland.  Turkish  reports  wi 
transmitted  by  means  of  signals,  but  this  method  of  communicatti 
was  frequently  interrupted,  especially  at  night  by  the  Itali; 
searchlights. 

The  Italian  army  convoyed  by  the  third  division,  tinder 
command  of  Vice-Admiral  Amero.  left  Tobruk  at  noon  Ma 
and  arrived  oil  the  city  of  Rhodes  during  the  night  of  May  4. 

While  the  vessels  of  the  first  and  third  divisions  made  a  d 
stration  against  the  city,  the  transports,  accompanied  by  lorpoSo 
l>oats  went  to  Kalithea  Bay,  ten  miles  south  of  the  city,  on  Ibe 
east  coast  of  the  island.  The  troops  were  landed  May  4  between 
4  a.  m.,  and  2  p.  m.,  without  opposition,  and  at  2  p.  m.  began  to 
advance  upon  the  city  overland  from  the  souttiward.  A  ligltf 
detachment  of  Turkish  troops  that  had  left  the  city  at  noon  toopfwse 
the  invaders  were  met  on  Smith  Plateau  and  quickly  dispersed. 
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while  at  the  same  time  ihey  were  exposed  to  a  bombardment  bv 
1 1   Itahan  ships. 

The  ItaHan  troops  halted  about  2  kilometers  from  the  city  at 
7  p.  m.,  and  passed  the  night  in  that  position.  The  Italian  warships 
displayed  their  searchlights  on  the  city  during  the  entire  night. 
The  losses  during  the  skirmishes  with  the  advancing  army  were 
very  slight.  The  Italians  officially  reported  seven  wounded.  Dur- 
ing the  night  the  Turkish  troops  withdrew  in  small  detachments 
to  the  west  coast  of  the  island  via  Trianda. 

As  soon  as  the  troops  had  landed  at  Kalithea  Bay  Vice-Admiral 
Vialc  sent  an  officer  to  the  Wali  of  Rhodes  and  demanded  a  sur- 
render of  the  island.  The  Wali  declared  he  coidd  not  resist  the 
admiral  and  had  no  authority  over  the  Turkish  garrison ;  and  he 
therefore  declined  under  protest.  The  Admiral  again  demanded 
the  surrender  of  the  city  the  next  morning  with  an  ultimatum 
that  if  not  granted  within  one  hour  he  would  proceed  to  bombard 
the  city.  The  representative  of  the  Turkish  government  thereupon 
yielded,  and  the  Italian  army  and  navy  took  possession  at  10  a.  m., 
May  s. 

The  Wali  of  Rhodes — who  was  also  governor  of  the  entire 
archipelago  from  Tenedos  to  Scarpanto  was  captured  on  May  7 
in  the  harbor  of  Lindos  by  the  ItaHan  destroyer  Ostro  as  he,  with 
other  Turkish  officials,  was  about  to  leave  the  island.  He  and  his 
companions,  together  with  117  other  Turkish  prisoners  were  sent 
to  Tarento  May  11. 

The  Turkish  garrison  was  prevented  from  escaping  from  the 
island  by  the  watclifulncss  of  the  Italian  torpedo  boats,  and  they 
rendezvoused  in  the  vicinity  of  Pithos,  a  region  hemmed  in  by  a 
mountain  range  that  crosses  the  island,  and  at  about  iS  kilometers 
southwest  of  the  city. 

May  15  General  Amcglio  took  the  offensive  against  the  Turks 
at  Psithos.  He  led  troops  from  two  regiments  from  the  north- 
east and  east  towards  Psithos.  Italian  troops  were  landed  from 
the  naval  vessels  at  Kalavarda  30  kilometers  southwest  of  Rhodes, 
and  at  Malona  Bay,  ^^  kilometers  south  of  Rhodes. 

The  Turks  were  thus  attacked  from  three  different  sides  while 
the  battleship  St.  Bon  bombarded  the  only  other  available  road  of 
escape  by  firing  over  the  hills. 
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A  desperate  battle  thai  lasted  nine  h<nirs  was.  fought  by  wl 
the  Turks  were  dispersed  leaving  83  dead  and  26  wounded  anw 
the  ravines  of  the  hills.    The  Italians  took  possession  of  Psil 
and  passed  the  night  there.    The  next  morning  the  Turkish 
niander  surrendered.    The  Turkish  garrison  of  983  nien^  includii 
33  officers,  were  prisoners  of  war.    In  view  of  their  distingut&l 
bravery  the  Turkish  ofticers  were  permitted  to  retain  iheir  swoi 
The  bulk  of  the  Italian  forces  then  returned  to  the  city  of  RIkmI 
The  Italians  officially  reported  a  total  loss  during  the  fight  oi  M 
16  as  only  4  dead  and  26  wounded. 

The  island  of  Rhodes  was  declared  to  be  blockaded  with  the 
exception  of  the  port  of  the  city  of  Rhodes,  commerce  with  whrt 
could  be  maintained  luider  the  sur\'eillancc  of  Italian  authoritiis 

The  former  Italian  consul  at  Salonica,  Bivalda.  was  appaaW 
governor  of  Rhodes. 

In  the  period  from  May  8  to  May  20  the  vessels  of  the  fe« 
division  took  possession  of  the  small  islands  of  the  Aegfean  A 
pelago  between  Crete,  Rhodes,  and  Samos.    They  hoisted  the  Ii 
ian  flag  over  these  islands  and  made  prisoners  of  all  Ti 
officials  and  the  small  Turkish  garrisons  they  found  on  Chcsr 
islands. 

Among  others  these  islands  are:    Kaltria.  Carpantos,  Ka* 
Episcopi,   Nysiros,   Kalimnos,   Leroh,   Patmos,   Kos,    and   Smy 
These  islands  were  captured  witliout  bloodshed.    i'VlI  officii 
military  personnel  were  conveyed  as  prisoners  to  Italy. 

May  i8  the  Rcgina  Marghcrita  bombarded  the  small  Asia 
port  Marmarice,  opposite  Rhodes,  where  Turks  had  assenibli 
and  established  a  clejx>t. 

The  continued  presence  of  the  Italian  warships  in  the  Acgcai 
Sea,  and  threats  published  in  Italian  papers  that  Italy  would  tal 
possession  of  other  larger  islands,  induced  the  Turkish  govemnu 
to  reinforce  those  islands  and  complete  their  defences. 
persons  who  could  not  participate  in  tlie  defence  of  these  isl 
were  removed  to  the  mainland,  and  adtliliorial  troops  were  sent 
reinforce  the  garrisons.  Mytilene  which  had  a  garrison  of 
received  a  reinforcement  of  2000  troops  who  were  conveyed 
thither  in  small  detachments  by  small  boats  from  Aivali.  The 
garrison  of  Giios  was  in  like  manner  reinforced  by  several  thou- 
sand troops. 
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The  ports  in  Syria;  Licirut,  Mersina,  Acre,  Jaffc  and  Haida 
were  reinftircerl  and  fortiriC{l. 

May  20  the  Turkish  government  decreed  tlie  banishment  of  all 
Itahans  from  Turkish  dominions;  about  50,000  persons,  12,000 
of  whom  were  in  Omstantinople.  The  decree  excepted  clericals, 
widows,  cripples  and  laborers  (abuut  jooo  men),  and  required  all 
others  to  leave  within  14  days. 

The  decree  of  banishment  was  handed  to  the  German  ani[>as- 
sador,  representing  the  Italian  government  in  Constantinople,  on 
May  22.  This  decree  was  based  upon  (he  manner  in  which  the 
Italians  conducted  the  war,  and  especially  protested  against  the 
Italians  for  taking  Turkish  civiHan  officials  as  prisoners  of  war  tn 
Italy.  It  also  based  its  necessity  upon  tlic  fear  of  an  outbreak  by 
the  populace  which  was  much  embittered  against  the  Italians  for 
the  war  and  the  government  was  not  able  to  protect  Italians  resid- 
ing in  Turkey. 

A  number  of  Italian  ship  captains  were  arrested,  as  they  might 
serve  as  pilots  for  the  Italian  navy. 

The  English  and  French  press  published  protests  against  the 
Italian  seizure  of  these  1 1  islands  in  the  Grecian  Archipelago,  and 
claimed  that  this  act  materially  changed  the  map  of  Europe  and 
strengthened  the  Triple  Alliance  in  the  balance  of  power  among 
the  European  states.  Russia,  France  and  England  were  weakened 
by  these  acquisitions  by  Italy,  and  control  of  the  great  commercial 
route  through  the  Mediterranean  was  ^nssmg  to  Italy  and  the 
Triple  Alliance. 

The  press  demanded  that  efforts  shoulil  be  made  to  stop  the 
war  and  further  encroachments  by  Italy. 

Tiie  Italians  proceeded  to  make  their  possession  of  these  islands 
secure  and  permanent.  A  fortnightly  mail  service  was  established 
from  Brindisi  via  Fatras,  Pireaus,  and  Astropalia  to  Rhodes.  The 
Italian  Chamber  at  the  same  time  estabUshed  mail  steamer  service 
between  Italy  and  North  African  ports  as  follows : 

Syracuse  to  Tripoli,  three  times  every  week. 

Syracuse  to  Bcngbasi,  twice  a  week. 

Palermo,  Trapani,  Trijjoli,  once  a  week. 

Genoa,  Sicilian  ports  and  North  African  ports,  once  a  week,  and 
Venice  and  North  African  ports,  once  a  week. 

Telegraphic  communication  was  reestablished  by  radio  stations 
and  cables  as  previously  mentioned. 
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The  Italian-Turkish  War. 


There  was  no  activity  of  any  importance  by  the  navy  on  the 
north  coast  of  TripoH  and  Cyrenaica  during  May.  The  schoolihip 
division  and  a  few  sliips  of  the  navy  cruised  on  the  coast,  bot  on 
May  25  the  schoolship  division  left  Zuara,  or  rather  the  new  base 
Sidi-Said,  to  recruit  in  Italian  home  ports. 

April  28  the  Italian  transport  Domcnico  with  1275  rcscnrists 
en  route  home  was  stranded  on  Cape  Spartivento,  bnt  torpedo 
boats  and  other  vessels  rescued  the  transport. 


Italian  Military  Campaign  in  Tripoli  and  Cyrenaica. 

During  the  period  from  April  15  to  May  15,  1912,  thert 
engagements  at  all  the  places  occupied  by  the  Italians  oa 
coast  of  Africa,  but  the  Italians  held  their  positions  tliro^floof 
without  making  any  advances  in  the  conquest  of  the  country.  Tk 
Slimmer  opened  with  intense  heat  and  violent  sandstorms.  ^ 
advance  into  the  interior  was  not  contemplated  for  this  sea5ofi 

The  expeditionary  corps  that  landed  at  Sidr-Said  secured  the 
position  on  the  line  to  Fort  Forwa,  also  known  as  Bu  Kameh- 
The  occupation  of  Sidi-Said  temporarily  stopped  the  contrabaol 
trade,  and  the  torpedo-boat  harbor  was  completed.  A  radio  lete- 
graph  station  was  erected  and  regular  communication  was  estab- 
lished with  Tripoli  by  means  of  dirigible  balloons. 

The  constantly  increasing  Turkish-Arabian  forces,  which 
well  supplied  with  artillery,  opposed  the  Italians  all  along^  the 
Major  Fetlii  Bey,  formerly  Turkish  military  attache  at 
was  in  supreme  command  of  the  Turkish-Arabian  forces.    There 
were  many  desperate  attacks  by  tlie  Turks  which  were  invariafct' 
repulsed,  but  often  with  great  difficulty. 

During  the  latter  part  of  April  the  Italians  made  several 
vances  to  the  south  westward  but  were  compelled  to  return, 
even  lost  territory  they  had  previously  held. 

Zuara  was  still  held  by  the  Turks,  but  the  caravan  trade 
considerably  reduced  via  the  Tunisian  frontier. 

At  Tripoli  sandstorms  caused  considerable  damage.  One  aen>*' 
plane  was  destroyed  and  all  the  others  were  damaged,  and  the 
Italians  barely  held  their  positions.  The  defences  at  Tadjun, 
east  of  Tripoli,  were  strengthened. 

May  2  the  Italians  at  Homs  surprised  the  Turks  and  captured 
the  heights  southeast  of  Lebda.    The  Italians  lost  four  officers  and 
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61  men  killed  and  wounded  in  this  affair,  but  they  repulsed  the 
Turks  and  have  managed  to  retain  this  advantageous  position  which 
was  strongly  fortified. 

The  spirit  of  the  Turkish-Arabian  troops  was  enthusiastic  for 
the  war.  There  were  between  300  and  400  trained  Turkish  officers 
in  the  field.  They  had  ample  supplies  of  ammunition  and  they 
were  not  hampered  for  commissariat.  The  prospects  of  the  crops 
were  good  this  year. 

(to  BE  CONTIKITED.) 


U.  S.  NAVAL  INSTITUTE,  ANNAPOLIS,  MD. 


NOTES  ON  THE  DEP^VRTMENT  S  PROPOSED 
PERSONNEL  BILL. 

B>  Captain  H.  O.  Dunn,  U.  S.  Navy. 


The  Department's  pro|X)sed  Personnel  Hill  ts  a  pressing  subject 
which  the  service  shonlil  take  up  seriously  and  iin|>artially. 

The  attitmle  taken  by  some  officers  *'  let  well  cnouo^h  alone/* 
assuming  tlie  present  status  is  satisfactory,  is  not  wel!  founded. 
The  writer,  who  has  been  in  touch  for  some  time  with  the  senti- 
ment in  Congress,  can  assure  the  service  that  that  hotly  <ioes  not 
intend  to  let  the  present  conditions  continue.  Economy  is  the 
watchword,  and  it  does  not  require  a  vivid  imagination  to  see 
that  the  present  scheme  of  organization  is  not  economical,  nor 
does  it  require  nuich  thouj^ht  to  foresee  where  the  pruning  will 
take  place.  The  fallacies  of  "  vested  interests  "  and  "  implied 
contracts "  can  be  preached  ad  vtfiiiitnm,  but  the  bald  fact 
remains  that  our  existence  depends  upon  the  will  of  Conjjrcss. 
If  the  service  will  stn<ly  the  tables  so  carefully  prepared  by  the 
Department  entitled  "  Data  as  to  the  Comparative  Annual  Cost 
of  the  Connnissioned  Personnel  of  the  I'.  S.  Navy  and  Marine 
Corps/'  the  economy  of  tlie  new  bill  will  become  apparent- 
It  is  needless  to  |M>int  out  the  coming;  "  hump  "  in  the  junior 
grade  lieutenant's  list  under  the  present  law.  It  will  not  he  many 
years  before  they  will  be  40  years  (M  and  waitinj^^  for  promotion. 
The  question,  will  the  new  bill  increase  the  efficiency  of  the 
service,  should  he  answered  by  each  officer  fairly  and  honestly, 
ignorinj^  the  attitude  "  how  will  it  affect  me?  '*  and  to  answer  this 
question  it  is  necessary  to  read  the  hill.  The  I^epartment  has 
sent  to  each  and  every  officer  concerned  a  copy  of  the  bill  together 
wi(h  all  the  hearings  and  literature  on  the  subject,  so  the  basis 
for  an  opinion  is  in  the  hands  of  the  service.  It  is  up  to  the 
.service  to  gfivc  an  intelligent  answer,  and  not  a  snap  judgment. 
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It  is  difficult  to  detach  one's  i>crsonal  interest  in  such  a  matt 
and  to  take  the  broad  ground  of  the  good  of  the  service.  There 
is  no  doubt  that  the  present  status  could  not  be  very  much  in>- 
proved  from  a  personal  point  of  view,  where  nearly  evcr>'  one 
who  enters  has  a  good  chance  to  be  promoted  to  each  grade  and 
retire  on  the  highest  pay  in  flag  rank,  providing  he  keeps  bis 
digestion  and  does  not  strike  his  superior  officer. 

If  the  Pennsylvania  Railroad  should  announce  that  hereafter 
all  officials  from  ticket  agents  up.  would  be  promoted  by  seniofl-it) 
and  all  retired  into  the  grade  of  general  manager,  no  doubt  U 
would  please  the  personnel,  but  the  efficiency  of  the  road  wodM 
not  improve. 

Any  military  service  that  does  not  take  into  account 
tition  will  not  succeed,  or  at  least  attain  the  degree  of  su 
necessary  to  win  battles.  Our  success  in  gunnery  has  been  dw» 
competition — let  us  apply  it  to  the  personnel.  It  is  lime  to  rccograa 
the  fact  that  the  navy  does  not  exist  for  the  individual,  its  funrtx*] 
is  to  win  battles.  The  complaint  is  sometimes  made  that  the  feill  is 
too  long  and  complicated.  The  revised  bill  has  been  considcnbh 
shortened  and  simplified,  and,  considering  the  large  and  impnrtani 
field  that  it  covers,  it  does  not  seem  unduly  long.-  If  the  averagt 
officer  would  take  time  to  read  it  carefully  the  complications  woaU 
disappear. 

Ajnalgamation  is  the  stumbling  block  which  many  aStcen 
cannot  surmount.  A  board  of  experienced  officers  representinf 
the  corps  in  question  went  into  this  subject  very  thoroughly  and 
decided  not  only  it  could  be  done  but  also  how  it  could  be 
accomplished.  (See  Report  of  Amalgamation  Board,  December 
20.  1911,  a  copy  of  which  was  sent  to  all  officers.] 

From  a  careful  study  of  the  subject  the  difficulties  disappear 
Surely  the  successful  effort  in  amalgamating  the  engineers  some 
years  ago  points  to  success.  The  objection,  that  officers  at  present 
have  too  many  different  subjects  to  master,  and  to  add  construc- 
tion and  pay  duties  would  overwhelm  them,  is  entirely  unfounded 
and  arises  from  insufficient  knowledge  of  the  plan  proposeiL 
It  is  not  the  intention  of  making  aJl  officers  take  up  all  specialties. 
No  officer  will  be  required  to  take  up  any  specialt>-  except  that  of 
a  naval  officer.  Most  of  them  will  of  their  own  accord  take  op 
some  one  specialty.  Line  officers  at  present  specialize  in  ordnance. 
ammunition,  elcctricit)',  engineering,  wireless,  submarine,  mines, 
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and  toq>edoes.  and  have  made  notable  successes  in  each.  It  is 
proposed  to  add  two  more.  It  should  be  remembered  that  the 
constructors  are  all  graduates  of  the  Naval  Academy,  and  before 
entering  the  corps  they  have  about  two  years  sea  duty  as  ensigns. 
The  great  gain  in  amalgamation  is  flexibility.  All  hands  on 
board  except  the  doctor  and  chaplain  will  be  line  officers.  All  will 
be  working  fnr  the  navy  and  not  for  any  separate  corps.  Team 
work  is  what  wins  battles. 

Ultimately  all  line  officers  will  not  be  constructors  or  pay 
officers,  but  all  constructors  and  pay  officers  will  be  sea-going  line 
officers. 

The  present  curriculum  of  the  Naval  Academy  insures  the  turn- 
ing out  of  good  average  ensigns — the  post  graduate  courses, 
recently  established,  are  a  fitting  corollary  to  the  new  personnel 
bill  and  can  carry  out  its  every  measure. 


Navy  Department's  Proposed  Biu.  to  Regulate  and  Increase 
THE  Efficiency  of  the  Personnel  of  the  United  States 
Navy  and  Marine  Corps.* 

(Revised  to  Date,  November  12,  1912.) 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled,  That  from 
and  after  the  passage  of  this  act  the  numbers  of  the  personnel  of 
the  United  States  Navy  on  the  active  list  shall  be  based  on  the 
total  displacement  tonnage,  as  contained  in  the  official  annual 
Navy  Register,  of  the  battleships  and  cruisers  of  the  Navy  that 
have  been  authorized  by  law  within  twenty-five  years ;  and  the 
personnel  for  any  fiscal  year  shall  be  based  on  such  total  tonnage 
existing  on  January  first  next  preceding  said  fiscal  year :  Froznded. 
That  hereafter  the  annual  estimates  for  the  naval  establishment 
shall  contain  a  list  of  the  battleships  and  cruisers  of  the  Navy  as 
herein  defined,  with  the  displacement  tonnage  and  date  of  authori- 
zation of  each  of  them,  together  with  ihe  total  of  such  tonnage ;  also 
a  list  of  the  numbers  of  the  enlisted  personnel  and  officers  of  the 
Navy  and  Marine  Corps  at  fnll  strength  based  on  such  total 
tonnage ;  and  until  such  full  strength  shall  be  reached  said  list 
shall  contain  the  corresponding  estimated  numbers  for  the  year 

♦Discussions  by  officers  of  this   hill  are  desired  by  the  Navy  Depart- 
ment, and  should  be  submitted  direct  to  the  Department, 
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in  qucstior  under  the  operation  of  this  act,  said  estimated 

in  no  case  to  excee<l  the  ful!  numbers  based  on  the 

the  numbers  as  enacted  into  law  shall  be  the  authori2ed  ntimbcr*  for 

the  next  ensuing  fiscal  year. 

Sec.  2.  That  the  full  strength  of  the  enlisted  personnel  of  the 
Xavy  on  the  active  list  sliall  be  fixed  hereafter  on  July  first  of  cKk 
year  at  seventy  men  for  every  one  thousand  tons,  and  fnctioos 
in  proportion,  of  the  battleships  and  cruisers  of  the  Navy  as  ascer- 
tained in  section  one  preceding.  The  authorized  numbers  for  urr 
fiscal  year  shall  be  distributed  in  such  ratings  as  the  SccrcCan 
of  the  Na\T  shall  determine,  with  the  approval  of  the  PresMkat- 
Froiidcd,  That  the  authorized  numbers  of  such  personnel  for  tV 
fiscal  year  ending  June  thirtieth,  nineteen  hundred  and  foorcees. 
shall  be  fifly-two  thousand  five  hundred. 

Sec.  3.  Tliat  the  full  strength  of  the  commissioned  line  a&& 
of  the  Xavy  on  the  active  hst,  excluding  officers  borne  on  » 
Xavy  Hst  as  additional  numbers  and  excluding  commissioned 
warrant  officers,  shall  be  fixed  hereafter  on  July  first  of  each  yi 
at  three  such  officers  for  every  one  thousand  tons,  and  fi 
in  proportion,  of  the  battleships  and  cruisers  of  the  Xavy  js 
ascertained  in  section  one  of  this  act:  Proiidcd,  Thai  the  tottl 
authorized  number  of  such  commissioned  officers  shall  not  hereby 
be  increased  more  than  ten  per  centum  nor  decreased  more  thin 
five  per  centum  in  any  fiscal  year. 

Sec.  4.  That  the  total  resulting  strength  of  the  coinmissioocd' 
line  officers  of  the  Xavy  on  the  active  list  on  the  passage  of  thitj 
act  shall  be  distributed  in  the  several  grades  in  the  proportii 
of  one  flag  officer,  four  captains,  five  commanders,  thirteen  lieti-1 
tenant  commanders,  and  fifty-five  lieutenants,  lieutenants  (jun»or 
grade),  and  ensigns;  and  the  same  proportional  distribution  shall, 
be  followed  hereafter  in  the  data  for  the  annual  estimates  rcquiml 
by  section  one  of  this  act :  Prmndcd,  That  the  resulting  strength 
of  any  of  said  grades  on  the  passage  of  this  act,  and  before  such 
proportional  distribution,  shall  not  hereby  he  reduced :  Prox'idtd 
further,  That  the  authorized  strength  of  the  several  grades  of  the 
line  on  the  active  list,  exclusive  of  the  Admiral  of  the  Navy,  ami 
exclusive  of  additional  numbers,  on  the  passage  of  this  act  and  f»^, 
the  fiscal  year  ending  June  thirtieth,  nineteen  hundred  and  four- 
teen, shall  not  e-xceed  one  admiral,  five  vice  admirals,  and  twenty 
rear  admirals,  one  hundred  captains,  one  hundred  and  thirlv-fiv< 
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commanflcrs,  three  hnnclrctl  and  fifty  lieutenant  comniantlers, 
and  such  total  ininibcr  of  heutcnants,  lieutenants  (junior  grade), 
nd  ensigns  as  may  qualify  for  said  grades  under  existing  law 
and  the  provisions  of  this  act. 

Sec.  5.  That  the  total  number  of  flag  officers,  as  detennined 
by  the  provisions  of  section  four  preceding  shall  be  distributetl 
in  grades  in  the  proportion  of  one  admiral,  three  vice  admirals, 
and  twelve  rear  admirals.  Rear  admirals  in  the  upper  half  of 
said  grade  shall  receive  the  pay  and  allowances  now  prescribed 
by  law  for  rear  admirals,  first  nine;  and  rear  admirals  in  the 
lower  half  of  said  grade  shall  receive  the  pay  and  allowances  now 
prescribed  by  law  for  rear  admirals,  second  nine.  The  President 
shall  appoint  the  vice  admirals,  by  an<l  with  the  advice  and  con- 
sent of  the  Senate,  from  rear  admirals  on  the  active  list  wlio  have 
or  shall  have  served  creditably  9s  such  in  command  of  a  fleet, 
squadron,  or  division.  Similarly,  he  shall  appoint  the  admirals, 
by  and  with  the  advice  and  consent  of  the  Senate,  from  vice 
admirals  on  the  active  list  who  shall  have  served  creditably  as  such 
in  command  of  a  fleet,  squadron,  or  divisinn. 

Sec.  (k  That  the  aimual  pay  of  admirals  shall  be  thirteen  thou- 
sand five  hundred  dollars,  of  vice  admirals  eleven  thousand  dollars. 
The  Admiral  of  the  Navy  shall  be  entitled  to  quarters  of  twelve 
moms,  admirals  eleven  nxims,  an^l  vice  admirals  ten  rooms,  or 
in  each  case  commutation  therefor  at  the  rate  of  twelve  dollars 
per  room  per  month,  the  heat  and  light  allowance  to  correspond 
to  the  allowance  of  quarters.  Admirals  aiul  vice  admirals  shall, 
on  reaching  the  age  of  sixty-five  years,  be  retired  with  three- 
fourths  the  pay  of  their  grade.  .-Xdmirals  and  vice  admirals 
availing  themselves  of  the  privilege  of  voluntary  retirement 
pursuant  to  law  shall  receive  the  retireinent  pay  of  the  next  lower 
grade  only. 

Sec.  7.  That  after  June  thirtieth,  nineteen  hundred  and  thir- 
teen, there  shall  be  allowed  at  tlie  Naval  Academy  one  midship- 
man for  each  Senator,  Representative,  and  Delegate  in  Congress, 
one  for  Porto  Rico,  and  one  f(jr  the  District  of  Columbia,  and 
forty  at  large.  The  time  of  admitting  successors  to  the  mid- 
shipmen at  the  Naval  Academy  shall  Ik*  such  as  may  be  estab- 
lished by  law  from  time  to  lime  with  the  object  of  maintaining 
the  personnel  of  oflicers  at  full  strength  as  provided  in  this  act, 
nd  the  annual  estimates  shall  recommend,  when  necessary,  such 
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time  as  may  be  suitable:    Provided,  That  after   June  thirti 
nineteen  hundred  and  thirteen,  successors  to   midshipfncn  s 
be  admitted  when  said  midshipmen  shall  have  served  two  years 
at  the  Naval  Academy,  or.  in  case  of  a  vacancy  in  either  of  sai 
years,  then  with  the  next  entering  class. 

Sec.  8.  That  hereafter  midshipmen  shall  be  between  the  a 
of  fifteen  years  and  eighteen  years  on  July  first  of  the  calendar 
year  of  entry.    In  putting  into  effect  the  new  ages  of  entry,  the 
change  from  the  present  age  limit  shall  be  made  as  follows :    For 
the  current  calendar  year  there  shall  be  no  change  ;  subsequently 
the  limits  for  the  first  year  thereafter  shall  be  fifteen  years  and  nin 
teen  years,  and  for  the  second  and  subsequent  years,  fifteen  y 
and  eighteen  years,  as  required  by  this  act. 

Sec.  9.  That  midshipmen  on  graduation  may  be  assigned  by 
the  Secretary  of  the  Navy  to  fill  vacancies  in  the  lowest  comiro- 
sioncd  grades  of  the  Corps  of  Civil  Engineers  and  the  Mar«t 
Corps:  Provided,  That  ensigns  may,  with  the  approval  of  tJ« 
Secretary  of  the  Navy,  be  so  assigned  to  said  corps  on  their  own 
application.  Graduate  midshipmen  and  ensigns  hereafter  assignol 
to  the  Corps  of  Civil  Engineers  shall  take  rank  and  prec€<feoct 
in  said  corps  in  accordance  with  the  official  order  of  precedence 
of  officers,  which  order  shall  not  be  changed.  Graduate  midship- 
men hereafter  assigned  to  the  Marine  Corps  shall  take  rank  in 
said  corps  in  accordance  with  the  date  of  their  commission  therrin, 
and  ensigns  hereafter  assigned  to  the  Marine  Corps  shall  take 
rank  in  said  corps,  in  accordance  with  the  date  of  commissioa 
as  ensign  of  officers  of  the  line  of  the  Navy  of  the  same  pre- 
cedence as  said  ensigns. 

Sec.  id.  That  ensigns  shall  serve  three  years  after  the  com- 
pletion of  the  four  years*  course  at  the  Naval  Academy  and  shall 
thereafter  be  promoted  in  the  order  of  seniority  subject  to  the 
examination  required  by  law,  to  the  next  higher  grade  after  seven 
years'  total  bcrvice,  counting  from  July  first  of  the  calendar  year 
of  precedence  date.  Thereafter  officers  below  flag  rank  may  be  ^ 
promoted  at  any  time,  in  the  order  of  seniority,  to  fill  a  vacancy  H 
in  the  next  higher  grade ;  and  shall  be  promoted  in  such  order 
subject  to  the  examination  required  by  law,  after  completing 
periods  of  total  service,  counting  from  July  first  of  the  calendar 
year  of  precedence  date,  as  herewith  enumerated:  Lieutenants 
(junior  grade),  ten  years;  lieutenants,  eighteen  years;  licvUcnanl 
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commanders,  twenty-four  years ;  commanders,  twenty-nine  years ; 
captains,  thirty-seven  years:  Provided,  That  such  promotions 
shall  not  cause  at  the  time  an  excess  in  the  parade  of  rear  admiral 
of  more  than  fifteen  per  centum  of  the  authorized  niimher  of  rear 
admirals,  nor  in  the  grades  of  captain,  commander,  and  lieutenant 
commander  for  the  first  ten  years  after  the  passage  of  this  act, 
an  excess  at  the  time  of  more  than  ten  per  centum  of  the  author- 
ized numbers  of  said  respective  grades ;  nor  after  ten  years  an 
excess  at  the  time  of  more  than  fifteen  per  centum  in  any  of  said 
grades  ;  and  said  excess  in  any  grade  shall  be  reduced  immediately 
by  retirements  from  the  whole  grade,  as  provided  in  sections 
twelve  and  thirteen  of  this  act. 

Sec.  II.  That  the  promotions  of  officers  for  total  leng^th  of 
service,  as  required  by  section  10  preceding,  shall  begin  on  July 
first  following  the  passage  of  this  act,  and  shall  continue  on  the 
first  day  of  each  fiscal  year  thereafter. 

Sec  12.  That  when  in  June  of  any  year  there  is  a  prospect  thai 
on  the  ensuing  July  first  there  will  be  a  greater  number  of  captains 
of  thirty-seven  or  more  years'  total  service,  counting  from  July 
first  of  the  calendar  year  of  precedence  date,  than  will  be  required 
to  fill  the  authorized  number  of  flag  ofl^icers,  the  Secretary  of  the 
Navy  shall  convene  a  board  of  five  of  the  highest  ranking  available 
flag  officers,  and  shall  place  at  its  disposal  the  service  and  medical 
records  on  file  in  the  Navy  Department  of  rear  admirals  and  of 
captains  due  by  such  lengtli  of  service  for  promotion  to  the  grade 
of  rear  admiral.  Said  board  shall  then,  as  soon  as  practicable 
on  or  after  said  July  first,  after  the  promotions  and  voluntary 
retirements  due  on  that  date  shall  have  been  made,  select  for 
retirement  a  sjifficicnt  number  of  rear  admirals  to  reduce  the 
total  number  of  flag  ofl^cers  on  said  July  first  to  the  authorized 
number  of  flag  officers.  Each  member  of  said  board  shall  swear, 
or  affirm,  that  he  will,  without  prejudice  or  partiality,  and  having 
in  view  solely  the  special  fitness  of  officers  an<l  the  efficiency  of 
the  naval  service,  perform  the  duties  imposed  upon  him  by  this  act. 
The  finding  nf  the  board,  which  shall  he  in  writing,  signed  by  all 
the  members,  not  less  than  four  governing  and  no  member  to  vote 
on  the  name  of  any  officer  his  senior,  shall  be  transmitted  to  the 
President,  who  shall  thereupon,  by  order,  make  the  transfers  of 
such  officers  to  the  retired  list  as  are  selected  by  said  board ;  and 
said  retirements  shall  date  as  of  July  first.    The  redivision  of  the 
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rear  admirals  into  upper  and  lower  half  shall  not  take  place  anftl 
said  retirements  shall  have  been  made.  Rear  admirals  so  retired 
shall  receive  three-fourths  the  pay  of  their  grade. 

Sec.  13.  That  when  in  June  of  any  year  there  is  a  prospea 
that  the  numbers  of  captains,  commanders,  or    lieutenant 
manders.  that  will  result  after  the  ensuing  Jnly   first  promoti 
will  exceed   the  authnrizecJ   numbers  of   iheir  respective  grade 
the  Secretary  of  the  Xavy  shall  convene  a  board  of  five  r 
admirals,  and  shall  place  at  its  disposal  the  service  and  medi 
reconls  on  file  in  the  Navy  Dej^rtment  of  all  the  oflficers  in  tl 
grades  of   captain,   commander,   and   lieutenant    commander,  or 
due  by  length  of  service  for  promotion  to  the  grade  of  lieutenant 
cfimmander.     Said  board  shall  then,  as  soon  as  practicable  «i  *t 
after  said  July  first,  select  for  retirement  a  sufficient  number  of  oi/ 
officers  in  each  grade  as  it  will  exist  on  said  July  first,  after  it 
promotions  and  voluntary  retirements  due  on  tliat  date  shall  hw 
been  made,  to  reduce  the  total  number  of  captains,  commandtrvi 
and  lieutenant  commanders,  on  said  July  first  to  the  authoriiert 
numbers  of  said  respective  grades.    The  same  procedure  in  rcga 
to  oaths  (or  affirmation)  shall  l>e  followed  as  prescribed  in  scctit 
twelve  of  this  act.     The  finding  of  said  board,  which  shall  be 
writing,  signed  by  all  the  members,  not  less  than   four  govcm-i 
ing,  shall  be  transmitted  to  the  President,  who  shall  thcreupno, 
by  order,  make  the  transfers  of  sucK  officers  to  the  retirwi  H 
as  are  selected  by  said  board ;  and  said  retirements  shall  date 
of  July  first ;  Provided,  That  officers  so  retired  shall  l>e  entit 
to  a  graded  rate  of  pay  in  accordance  with  their  rank  and  length 
of  service,  as  established  in  section  twenty-three  of  this  act  f 
officers  retiring  voluntarily  on  their  own  application,  such  reti 
ment  pay  in  any  case  to  be  not  less  than  the  lowest  pa> 
provided  for  an  officer  of  the  same  rank  of  eighteen  years'  service 
Prozndcd  further.  That  should  the  medical  record  of  any  o 
so  retired   show  evidence  of  incapacity   incident   to  the   serv 
or  physical  disability  incurred  in  the  line  of  duty,  he  shall,  if  sat 
incapacity  or  disability  be  confirmed  by  a  retiring  l>oard.  and  i 
the  recommendatii^n  of  said  board  t>e  approved  by  the  President, 
be  retired  in  accordance  with  the  provisions  of  sections  fotirteeqfl 
hundred   and   fifty-three  and  fifteen  hundred   and   eighty-eighi. 
Revised  Statutes. 
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Sec.  14.    That  llic  officers  constituting  tlic  Pay  Corps  and  the 
'onstniction  Coqjs  of  the  United  States  Navv  be.  and  are  liereby. 
transferred  to  the  line  of  ilie  Navv,  and  shall  be  commissioned 
accordingly. 

Sec.  15.  That  said  transfer  to  the  Hne  shall  be  made  in  tlie 
official  order  of  precedence  of  officers  at  date  of  passage  of  this 
act,  with  rank  according-  to  such  precedence  in  the  line,  or,  in  case- 
loss  of  grade,  or  loss  of  rank  in  grade,  would  result,  then  to  the 
grade  in  the  line  corresponding  to  such  grade,  or  rank  in  grade, 
previous  to  said  transfer,  but  in  any  case  without  change  in  the 
official  order  of  precedence  ;  Proz-ided,  That  officers  of  said  corps 
transferred  to  the  line  shall  continue  to  rank  with  other  officers 
of  like  grade  or  rank  in  the  line  or  in  any  staff  corps  in  accordance 
with  the  official  tjrdcr  of  precetlcnce,  in  the  same  manner  as  liefore 
sucli  transfer;  Provided,  hou*ezvr,  That  should  any  officer  so 
transferred  to  the  line  have  lost  precedence  on  original  appoint- 
ment to  the  corps  from  which  transferred,  he  shall,  in  future, 
while  retaining  his  grade  and  present  precedence,  be  entitled  to  the 
rank,  pay,  and  allowances  of  line  officers  of  his  original  pre- 
cedence. 

Sec.  16.  That  any  officer  of  the  former  Pay  Corps  or  the  for- 
mer Construction  Corps,  after  such  transfer  to  the  line,  may. 
upon  his  own  application  at  any  time  thereafter,  be  assigned 
temporarily  to  the  general  duties  of  the  Hne,  and  if  so  assigned 
shall  be  given  a  reasonable  opportunity  to  acquire  the  necessary 
experience  in  such  line  of  duties  up  to  and  including  the  duties 
of  the  grade  he  then  holds,  at  the  conclusion  of  which  he  shall  be 
permanently  available  for  such  assignment  if  he  pass  the  exami- 
nation provided  by  law  as  preliminary  to  promotion  to  such 
grade,  failure  to  pass  not  to  displace  such  officer  from  the  status 
for  duty  occupied  by  him  prior  to  such  temporary  assignment: 
Provided,  That  should  any  officer  so  transferred  to  the  line,  and 
who  shall  have  subsequently  qualified  for  the  general  duties  of 
the  Hne,  have  lost  preccrlence  on  original  appointment  to  the  corps 
from  which  transferred,  he  shall,  after  such  qualification,  resume 
his  former  order  of  precedence,  with  its  corresponding  grade  and 
rank,  subject  to  the  examination  required  by  law  in  case  of  a 
promotion  to  a  higher  grade. 

Sec.   17.  That  officers  of  the  Pay  Q)rps  and  the  Construction 
Corps  transferred  to  the  line  in  accordance  with  this  act.  who 
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shall  not  qualify  for  the  general  duties  of  the  line  in  accordance 
with  the  preceding-  section,  shall  preserve  their  present  stattK 
for  duty,  and  shall  have  all  necessary  authority  over  officers  and 
enlisted  men  for  performing^  said  duty:  Proz'ided,  That  assistairf 
naval  constructors  of  the  rank  of  lieutenant  (junior  g^de)  so 
transferred  shall  be  available  for  the  g^encral  duties  of  the  Ime. 

Sec.  18.    That  so  far  as  may  be  consistent  with  the  efficiency  of 
the  service  the  number  of  selections  for  retirement,   under 
requirements  of  sections  twelve  and  thirteen   of    this    act.   fr 
officers  of  the  former  Pay  Corps  and  the  former  construction  co 
who  shall  not  have  qualified  for  the  general  duties  of  the  line  shafl 
be  in  any  grade  in  proportion  to  the  number  of  such  officers  in  thiC 
grade. 

Sec.  19.  That  after  the  passage  of  this  act  the  duties  w 
performed  by  officers  of  the  Pay  Corps  and  the  Constrwsa 
Corps  of  the  Navy  shall  be  performed  by  officers  of  the  line  «• 
may  be  detailed  for  such  duties :  Provided,  That  no  stach  dfla 
be  made  of  any  officer  of  the  present  line  who  may  be  above  tbf 
rank  of  lieutenant  at  the  date  of  passage  of  this  act,  except  tem- 
porarily in  cases  of  emergency:  Provided  further.  That  sections 
thirteen  hundred  and  eight>'-three,  thirteen  hundred  and  eighth- 
four,  and  thirteen  hundred  and  eighty-five  of  the  Revised  Statute* 
be,  and  arc  hereby,  repealed. 

Sec.  20.  That  the  Chief  of  the  Bureau  of  Construction  aod 
Repair  and  the  Chief  of  the  Bureau  of  Supplies  and  Accounts 
shall  be  appointed  from  the  list  of  line  officers  of  the  Navy 
below  the  grade  of  commander,  or.  in  case  of  officers  of  the  former 
Construction  Corps  or  the  former  Pay  Corps,  not  below  the  grade 
of  lieutenant  commander,  and  who  shall  be  skilled  in  the  duties 
under  cognizance  of  said  respective  bureaus. 

Sec.  21.  That  temporarily  and  until  the  total  length  of  service 
of  the  senior  captains  shall  have  been  first  reduced  below  thirty- 
seven  years,  counting  from  July  first  of  the  calendar  year  of 
precedence  date,  captains  of  more  than  thirty-seven  years'  service,  j 
and  due  by  such  service  for  promotion  to  the  grade  of  rear  admiral,  ^| 
if  retired  on  tlie  recommendation  of  the  board  as  provided  in 
section  thirteen  of  this  act,  shall  be  retired  with  the  rank  and 
three-fourths  the  pay  of  rear  admirals  of  the  lower  half;  and  like- 
wise said  captains  shall  at  any  time  during  said  temporary  restric- 
tion, in  the  discretion  and  upon  the  approval  of  the  President, 
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have  the  privilege  of  voluntary  retirement  on  theic  own  application 
in  the  same  manner  as  if  they  had  been  retired  on  the  recommen- 
dation of  said  board. 

Sec.  22.  That  oflficers  of  the  Navy  of  the  rank  of  lieuten- 
ant commander  and  above,  in  the  line  or  in  any  staff  corps,  or 
officers  of  the  Marine  Corps  of  the  rank  of  captain  and  above, 
who  may  be  borne  on  the  list  of  the  Navy  and  Marine  Corps  as 
additional  numbers,  shall,  whenever  the  best  interests  of  the 
service  require,  be  subject  to  retirement  on  the  recommendation 
of  the  boards  provided  in  this  act,  in  addition  to  the  numbers 
recommended  in  accordance  with  the  requirements  thereof ;  but 
the  average  yearly  proportion  of  such  retirements  shall  not  exceed 
the  average  yearly  proportion  of  retirements  of  other  officers  of 
the  same  rank  and  grade  who  shall  be  retired  on  the  recommenda- 
tion of  said  boards ;  and  said  officers  shall  be  retired  in  all  respects 
in  the  same  manner  as  other  officers  of  the  same  rank  and  grade 
as  provided  in  this  act. 

Sec.  23,  That  when  the  interest  of  the  service  shall  permit  it, 
and  in  the  discretion  and  upon  the  approval  of  the  President, 
an  officer  of  the  Navy  or  Marine  Corps  of  more  than  eighteen 
years'  total  service,  including  service  in  the  Regular  or  Volunteer 
Army,  Navy,  or  Marine  Corps,  may,  upon  his  own  application,  be 
retired  at  a  graded  rate  of  pay  based  on  rank  and  length  of  service. 
Such  graded  pay  shall  be,  for  each  completed  year  of  such  service,  a 
percentage  of  his  pay  at  date  of  retirement,  as  herewith  enumer- 
ated: Eighteen  years,  thirty-three  per  centum;  nineteen  years, 
thirty-six  per  centum ;  twenty  years,  thirty-nine  per  centum ; 
twenty-one  years,  forty-two  per  centum ;  twenty-two  years,  forty- 
five  per  centum ;  twenty-three  years,  forty-eight  per  centum ; 
twenty-four  years,  fifty-one  per  centum ;  twenty-ftve  years,  fifty- 
four  per  centum  ;  twenty-six  years,  fifty-eight  per  centum  ;  twenty- 
seven  years,  sixty-two  per  centum ;  twenty-eight  years,  sixty-six 
per  centum;  twenty-nine  years,  seventy  per  centum;  thirty  or 
more  years,  seventy-five  per  centum:  Proinded,  That  in  determin- 
ing the  service  necessary  for  retirement  and  the  retirement  pay, 
under  this  section,  of  officers  who  have  heretofore  been  appomted 
or  commissioned  in  the  Navy  from  civil  life  the  credit  of  five 
years'  service,  as  prescribed  by  the  act  of  March  third,  eighteen 
hundred  and  ninety-nine,  to  reorganize  and  increase  the  efficiency 
of  the  personnel  of  the  Navy  and  Marine  Corps  of  the  United 
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Slates,  shall  be  duly  counled  in  dctennining  the  total  service 
said  oflficers  for  the  purposes  of  this  section  ;  and  in  dctcnwi 
the  ser\'icc  necessary  for  retirement  and  the  retirement  pay,  u 
this  section,  of  officers  of  .the  Navy  hereafter  to  be  commissi' 
and  of  officers  of  the  Marine  Corps  heretofore  ooinmissioned  frocn 
civil  life  or  from  the  ranks,  or  of  officers  of  said  corps  hereafter 
to  be  commissioned,  the  total  service  of  said   officers   shaU  he 
determined  as  in  sections  twenty-seven  ami  twenty-eight,  respec- 
tively, of  this  act:   AtuI  profidrd  further  that  so  mnch  of  the  aci 
of  June  10,  1896,  under  pay  of  the  Navy  reading^  '*  and  pnniiW 
further  that  hereafter  no  payment  shall  be  made  from  appropoit- 
tions  made  by  Congress  to  any  officer  of  the   Navy   or  Marar 
Corps  on  the  active  or  retired  list  while  such  officer  is  empkntri, 
after  June  30.  1897,  by  any  person  or  company  furnishing  ttnl 
supplies  or  war  material  to  the  Government:  and  such  pa>-nBlii 
hereby  made  unlaw  fid  after  such  date  '*  is  hereby  repealed. 

Sec.  24.    That  section  fourteen  hundred  and  eig^hty-one,  Rctt!<4 
Statutes,  be.  and  the  same  hereby  is,  amended  to  read  : 

"  Sec.  1481.  Staff  officers  of  the  Navy  or  Marine  Corps  irte 
shall  have  served  faithfully  for  forty-five  years,  shall,  whea 
retired,  have  the  rank  of  commodore  or  brigadier  general :  am!  »5 
of  said  officers  who  shall  be  retired  at  the  age  of  sixty-two  yeari 
or  sixty-four  years,  before  having  served  for  forty-five  years 
but  who  shall  have  served  faithfully  until  retired,  shall,  on  the 
completion  of  forty  years  from  their  entry  into  the  ser\'ice,  hare 
the  rank  of  commodore  or  brigadier  general :  Proznded,  That 
said  staff  officers  may,  for  the  purposes  of  this  section,  count  their 
service  from  their  date  of  precedence,  or  in  the  case  of  marine 
officers,  may  include  such  credit  of  service  for  retirement  as 
authorized  by  law:  And  proi'idcd  fitrthvr,  That  nothing  in  tl 
section  shall  operate  to  create  any  claim  for  liack  pay  or  alkiw- 
ances," 

Sec.  25.  That  hereafter  officers  of  the  Navy  or  Xfanoe  Corps 
before  being  promoted  to  the  next  higher  rank,  shall  be  examined 
for  promotion  under  such  rides  as  shall  be  prescribed  bv  the 
President.  Any  such  officer  who  may  be  ordered  before  an  ex 
amination  board,  or  a  retiring  board,  and  in  the  opinion  of  said 
board  is  not  qualified  for  promotion  by  reason  of  professional  or 
mental  unfitness,  or  by  reason  of  incapacity  not  incident  to  the  ser- 
vice, may,  subject  to  the  restrictiun  in  the  case  of  officers  beJow  the 
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rank  of  commander  or  lieutenant  colonel  of  section  fifteen  Ininclrcd 
and  five,  Revised  Statutes,  as  herein  amended,  on  the  recommen- 
dation of  said  board,  if  approved  by  the  President,  be  retired  in 
his  rank  at  a  rate  of  pay  in  accordance  with  his  record  and  length 
of  service,  such  rate  of  pay  to  be  staled  in  the  recommendation, 
but  in  no  case  to  exceed  the  graded  rate  of  pay  based  on  rank 
and  length  of  service  as  provided  in  section  twenty-three  of  this 
act  for  officers  who  may  retire  volLintarily  on  their  own  applica- 
tion ;  or  he  may  be  retired  on  furlough  pay,  or  wholly  retired  with 
one  year's  [lay,  according  to  the  provisions  of  section  fourteen 
hundred  and  fifty-four,  Revised  Statutes:  Prmnded,  That  if  unfit 
to  perform  the  duties  of  the  place  to  whicli  it  is  proposed  to  pro- 
mote him,  by  reason  of  dninkcnncss,  persistent  failure  to  pay 
debts,  or  from  any  other  cause  arising  from  his  own  misconduct, 
he  shall,  in  accordance  with  the  provisions  of  the  act  of  August 
fifth,  eighteen  hundred  anrl  eiglity-two,  as  hereby  amended,  be 
discharged  with  not  more  than  one  year's  pay;  and  this  provision 
shall  apply  to,  and  is  hereby  extended  to  include,  officers  of  the 
Marine  Corps:  Fr&i'idcd  further.  That  section  fifteen  hundred 
and  five,  Revised  Statutes,  be,  and  hereby  is,  amended  to  read: 

"  Sec.  1505.  Any  officer  of  the  Navy  or  Marine  Corps  on  the 
active  list  below  the  rank  of  commander  (►r  lieutenant  colonel, 
who,  upon  original  examination  is  found  not  professionally  quali- 
fied, shall  be  suspended  from  promotion  for  a  period  of  six  months 
from  the  date  of  approval  of  said  examination,  and  shall  suffer 
a  loss  of  numbers  equal  to  the  average  six  months'  rate  of  promo- 
lion  to  the  grade  for  which  said  officer  is  undergoing^  examination 
during  the  five  fiscal  years  next  preceding  the  date  of  the  approval 
of  said  examination,  and  upon  the  termination  of  said  suspension 
from  promotion  he  shall  be  reexamined,  and  in  case  of  his  failure 
upon  such  reexamination  he  shall  he  dropped  from  the  service 
with  not  more  than  one  year's  pay,  unless  otherwise  recommended 
by  the  examining  hoard  pursuant  to  law.*'   . 

.Sec.  26.  That  sections  eight  and  nine  of  the  act  of  ^[arch 
third,  eighteen  hundred  and  ninety-nine,  to  reorganize  and  in- 
crease the  efficiency  of  the  personnel  of  the  Navy  and  Marine 
Corps  of  the  United  States  (personnel  act),  he,  and  hereby  are, 
repealed  from  the  date  of  passage  of  this  act. 

Sec.  27.  That  the  [srecedcnce  service  and  service  for  compu- 
tation of  pay  of  all  officers  of  the  Navy  hereafter  commissioned 
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in  their  iirst  commission  shall  be  the  same  as  that  of  gradoates 
of  the  Naval  Academy  reaching  at  the  same  time  the  same  not 
as  that  of  said  first  commission :  Provided,  That  the  precedence 
sen-ice  and  service  for  computation  of  pay  of  commissioned  war- 
rant officers  and  warrant  officers  shall  not  hereby  be  reduced,  now  or 
hereafter:  And  provided  further^  That  nothing  in  this  section 
shall  be  so  construed  as  to  change  in  any  way  the  precedi 
service  or  service  for  computation  of  pay  of  any  officer  in 
naval  service  at  the  date  of  passage  of  this  act. 

Sec.  28.  That  the  service  for  computation  of  pay  of  all  offict 
of  the  Marine  Corps  hereafter  commissioned  in  tlieir  first 
mission  shall  be  the  same  as  that  of  graduates  of  the  Nava]  Aa6'\ 
emy  reaching  at  the  same  lime  the  same  rank  as  that  of  said  first 
commission:    Provided,  That  the  service  for  computation  ofp*/ 
of  officers  of  the  Marine  Corps  heretofore  coniniissioned  iroo 
civil  life  or  from  the  ranks  shall  be  considered  to  have  been  te 
years  at  date  of  first  commission :   Provided,  ho^t'rz'er.  That  tt 
service  of  any  such  officer  shall  not  hereby  be  reduced  :   And  fr^' 
vided  further,  That  no  back  pay  shall  hereby  accrue. 

Sec.  29.  That  nothing  in  this  act  shall  be  so  construed  as  toi 
reduce   the   rank   or  grade  of  any  commissioned,    warrant,  or- 
appointed  officer  now  on  the  active  or  retired  hst  of  the  Na\7  or 
Marine  Corps;  nor  to  reduce  the  pay  or  allowances  now  author- 
ized by  law  for  any  commissioned,  warrant,  or  appointed  officer 
remaining  on  the  active  list  of  the  Navy  or  Marine  Corps;  nor 
to  increase  or  reduce  tlie  pay  or  allowances  of  any  commissioned, 
warrant,  or  appointed  officer  now  on  the  retired  list  of  the  Navyfl 
or  Marine  Corps.  " 

Sec.  30.  That  the  full  strength  of  the  Medical  Corps  of  the 
United  States  Navy  on  the  active  list,  exclusive  of  the  Dental 
Corps,  shall  be  fixed  hereafter  on  July  first  of  each  year  at  one 
officer  of  said  corps  for  each  two  thousand  tons,  and  fractions  in 
proportion  of  the  battleships  and  cruisers  of  the  Navy  as  ascertained 
in  section  one  of  this  act :  Proznded,  That  the  present  authorized 
strength  of  the  Medical  Corps  shall  not  hereby  be  reduced: 
Provided  further,  That  the  total  authorized  strength  of  said  corps  fl 
shall  not  hereby  be  increased  more  than  ten  per  centum  nor  de- 
creased more  than  five  per  centum  in  any  fiscal  year:  And  pr(h 
T'ided  further.  That  the  authorized  strength  of  the  Medical  Corps 
on  the  active  list,  exclusive  of  the  Dental  Corps,  for  the  fiscal 
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year  ending  June  thirtieth,  nineteen  hundred  and  fourteen,  shall 
be  three  liundred  and  forty-five. 

Sec.  31.  That  on  the  passage  of  this  act  the  active  list  of  the 
Medical  Corps  shall  be  arranged  in  the  several  grades  of  medical 
director  with  the  rank  of  captain,  medical  inspector  with  the 
rank  of  commander,  surgeon  with  the  rank  of  lieutenant  com- 
mander, passed  assistant  surgeon  with  the  rank  of  lieutenant,  and 
assistant  surgeon  with  the  rank  of  lieutenant  (junior  grade),  in 
such  manner  that  officers  of  said  corps  shall  have  the  same  rank, 
so  far  as  authorized  for  the  Medical  Corps,  and  as  specified  in  this 
section,  as  line  officers  of  the  same  precedence;  and  thereafter 
officers  of  the  Medical  Corps  shall  be  promoted  to  the  next  higher 
of  said  grades  when  the  line  officer  with  whom  or  next  after  whom 
they  take  precedence  is  promoted  to  the  corresponding  grade  in 
the  line. 

Sec.  32.  That  no  person  shall  be  appointed  assistant  surgeon 
in  the  Navy  until  he  shall  have  been  examined  and  found  qualified 
by  a  board  of  medical  officers,  designated  by  the  Secretary  of  the 
Navy,  and  under  such  rules  as  the  Secretary  of  the  Navy  shall 
prescribe,  nor  who  is  at  the  time  of  such  appointment  less  than 
twenty-two  or  more  than  thirty  years  of  age :  and  assistant  sur- 
geons commissioned  on  the  same  date  shall  take  rank  in  their 
order  of  merit  as  determined  at  the  date  of  examination  for  said 
appointment. 

Sec.  33.  That  when  in  ]\me  of  any  year  there  is  a  prospect 
that  the  numbers  resulting  in  the  several  grades  of  the  Medical 
Corps  after  the  ensuing  July  first  promotions  in  accordance  with 
the  provisions  of  sections  ten  and  thirty-one  of  this  act  will  exceed 
in  the  grade  of  medical  director  five  sixty-fifths,  in  the  grade  of 
medical  inspector  five  sixty-fifths,  or  in  the  grade  of  surgeon 
thirteen  sixty-fifths  of  the  full  strength  of  the  Medical  Corps, 
excluding  the  Dental  Corps,  the  Secretary  of  the  NavA'  shall  con- 
vene a  board  composed  of  two  flag  officers  and  the  three  highest 
ranking  available  medical  directors,  and  shall  place  at  its  disposal 
the  service  ami  medical  records  on  file  in  the  Navy  Department 
of  all  the  officers  in  the  grades  of  medical  director,  medical  inspec- 
tor, and  surgeon,  or  due  by  length  of  service  for  promotion  to  the 
grade  of  surgeon.  Said  board  shall  then,  as  soon  as  practicable 
on  or  after  said  July  first,  select  for  retirement,  no  member 
to  vote  on  the  name  of  any  officer  his  senior,  a  sufficient  number 
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of  said  officers  in  each  grade  as  it  will  exist  on  said  July 
after  tlie  pronKJlions  and  voluntary  retirements  due  cm  thai  da 
siiall  have  been  made,  to  reduce  the  total  number  of  medical  dii 
tors,  medical  inspectors,  and  surgeons  on  said  July  first  lo 
sixty-fifths,  five  sixty-fifths,  and  thirteen  sixty-fifths,  respect! 
of  the  full  strcngtli  of  the  Medical  Corps,  exchiding  the 
Corps.  The  same  procedure  in  regard  to  oaths  (or  affirmal 
shall  be  followed  as  prescribed  in  section  twelve  of  this  act. 
the  finding  and  action  thereon  shall  be  in  accordance  with 
requirements  and  subject  to  the  provisos  of  section  tliirteen  of  ll 
act :  Proiidcd.  That  the  number  of  transfers  of  such  officer* 
the  retired  list  from  any  of  said  grades  on  July  first  of  any  y\ 
shall  not  exceed  ten  j>er  centum  of  the  actual  number  in 
grade  at  the  time  of  said  transfer. 

Sec.  34.  That  tlie  pay  and  allowance*^  of  officers  of  the  Meibcal 
Reserve  Corps  of  the  Navy  on  active  duty  shall  be  the  sarnc« 
are  now  or  may  hereafter  be  provided  by  law  for  the  Me«lic^ 
Reserve  Corps  of  the  Army:  Proi^ided  further.  That  officers  of 
the  Medical  Reserve  Corps  who  shall  apply  for  appointment  ini 
the  Medical  Corps  of  the  Navy  may,  upon  the  recommendation  1 
of  the  Surgeon  General,  be  placed  on  active  duty  by  the  Sccretarr 
of  the  Navy  for  instruction  and  further  examination  to  dctemtinc 
their  fitness  for  commission  in  the  Medical  Corps. 

Sec.  35.  Tliat  the  Hospital  Corps  of  the  United  States  Nar^* 
shall  consist  of  chief  pharmacists,  pharmacists,  and  enlisted  uycrx 
classed  as  chief  hospital  stewards,  hospital  stewards  first  class.] 
hospital  stewards  second  class,  hospital  stewards  third  class,  and 
hospital  apprentices,  corresponding,  respectively,  to  the  enlisted 
ratings  of  chief  petty  officer,  petty  officer  first  class,  petty  officer 
second  class,  and  petty  officer  third  class,  and  ordinary  seaman: 
that  pharmacists  shall  be  appointed  by  the  President,  an<t  that 
vacancies  in  the  grade  of  pharmacist  shall  be  filled,  by  selection,! 
from  the  enlisted  force  of  the  Hospital  Corps  of  the  United  Slates 
Navy,  subject  to  such  examination  as  the  Secretary'  of  the  Navy 
shall  prescribe;  that  the  pay.  allowances,  and  emoltnnents  of  tlie 
enlisted  men  of  the  Hospital  Corps  shall  be  the  same  as  arc  now 
or  may  hereafter  be  allowed  by  law  for  respective  corresponding 
ratings  in  the  seaman  branch:  Provided,  Tliat  the  pay  of  U)c 
rating  of  chief  hospital  steward  shall  not  be  rcducetl  below  tliat 
allowed  by  existing  law  for  hospital  steward. 
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Sec.  36.  That  the  full  strength  of  the  Corps  of  Chaplains  of 
the  United  States  Navy  on  the  active  list  shall  be  fixed  hereafter 
on  July  first  of  each  year  at  one  officer  of  said  corps  for  each 
twenty  thousand  tons,  and  fractions  in  proportion,  of  the  battle- 
sliips  and  cruisers  of  the  Navy  as  ascertained  in  section  one  of  this 
act :  Proindcd,  That  the  present  authorized  strength  of  the  Corps 
of  Chaplains  shall  not  hcrchy  Ix"  reduced :  Provided  further^  That 
the  total  authorized  strength  of  said  corps  shall  not  hereby  be 
increased  more  than  ten  per  centum  nor  decreased  tnore  than 
five  per  centum  in  any  fiscal  year:  And  prtn'tdcd  further,  That 
the  authorized  strcnj^li  of  the  Corps  of  Chaplains  for  the  fiscal 
year  ending  June  thirtieth,  nineteen  hundred  ami  fourteen,  shall 
be  twenty-six. 

Sec.  37.  That  chaplains  shall  be  eligible  to  promotion  to  the 
next  higher  rank  when  they  shall  have  served  three  years  in  the 
rank  of  lieutenant  {junior  gr^de)  and  eleven  years  in  the  ranks 
of  lieutenant  (junior  grade)  and  lieutenant  combined:  Proiidcdj 
That  chaplains  may  be  promoted  at  any  time  to  fill  a  vacancy  in 
the  next  hfgher  rank :  Ai\d  provided  further.  That  before  appoint- 
ment to  or  promotion  in  rank  in  the  Corps  of  Chaplains  they  shall 
pass  such  examinations  as  the  Secretary  of  the  Navy  shall  pre- 
scribe. 

Sec.  38.  That  the  Corps  of  Professors  of  Mathematics  of  the 
United  States  Navy  on  the  active  list  shall  consist  hereafter  of 
twelve  officers,  of  whom  three  shall  be  professors  of  mathematics 
with  the  rank  of  captain;  four  professors  of  mathematics  with  the 
rank  of  commander ;  and  five,  professors  of  mathematics  with  the 
rank  of  lieutenant  commander:  Provided,  That  api>ointees  to  said 
corps  shall  be  not  less  than  thirty  nor  more  than  forty  years  of 
age  at  the  time  of  such  appointment :  Provided  further.  That 
before  appointment  to  or  promotion  in  rank  in  said  corps  they 
shall  pass  such  examinations  as  the  Secretary  of  the  Navy  shall 
prescribe :  And  proz'ided  further,  That  section  fifteen  hundred 
and  twenty-eight,  Revised  Statutes,  be,  and  the  same  is  hereby, 
repealed. 

Sec.  39.  That  the  full  strength  of  the  Corps  of  Civil  Engineers 
of  the  United  States  Navy  on  the  active  list  shall  be  fixed  here- 
after on  July  first  of  each  year  at  one  officer  of  said  corps  for  each 
twenty  thousand  tons,  and  fractions  in  proportion,  of  the  battle- 
ships and  cruisers  of  the  Navy  as  ascertained  in  section  one  of  this 
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the  rank 


•men 


comprise  civil  cng^ecrs  with  the  rank  of  ca] 

and  lieutenant  commander,  assistant  dvil  engiin 
of  lieutenant,  lieutenant  (junior  grade),  and 
axsi^tant  civil  engineers  with  the  rank  of  ensign, 
of  this  act  the  active  list  of  said  corps  shall  be 
•evcral  grades  and  ranks  in  such  manner  that  office 
ihall  have  the  same  rank,  so  far  as  authorized 
Civil  Engineers,  and  as  specified  in  this  sectii 
of  the  same  precedence ;  and  thereafter  officers! 
Civil  Engineers  shall  be  promoted  to  the  next  hij 
with  the  corresponding  grade,  when  the  line  officci 
next  after  whom  ihey  take  precedence  is  promod 
spfjnding  grade  in  the  line:    Provided,  That  n^ 
promoted  in  the  rank  in  the  Corps  of  Civil  Ei 
fthnll  have  passed  such  examinations  as  the  Seen 
shall  prescribe.  ' 

Src.  41.  That  liereafter  appointments  to  th< 
Engineers,  except  the  apix)intments  thereto  of 
men  and  ensigns,  as  provided  in  section  nine  of 
made  only  after  such  prospective  appointees  shall 
probationary  period  of  two  years,  as  nearly  as  mfl 
as  acting  assistant  civil  engineer,  which  grade  is  ni 
and  ojitablished.  Candidates  for  appointment  to 
be  graduates  of  a  school  of  civil  engmeering' 

all  qualify  in  a  competitive  professional 
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the  Corps  of  Civil  Engineers ;  and  the  rank,  pay,  and  allowances 
f  acting  assistant  civil  engineers  shall  be  the  same  as  for  ensigns ; 
■"  and  said  acting  assistant  civil  engineers  shall  be  subject  to  the 
laws  governing  pensions,  gratuities,  and  otlier  benefits  in  the  naval 
rvice,  but  shall  not  be  entitled  to  retirement  or  retirement  pay. 
id  probationary  period  shall  end  two  years  from  July  first  of 
e  calendar  year  of  original  entry,  and  the  number  of  appoint- 
ents  to  said  grade  to  be  made  in  any  calendar  year  shall  be  the 
umber  required  to  fill  existing  vacancies  and  prospective  vacan- 
ies  by  operation  of  law  in  the  authorize<l  strength  of  said  corps 
the  same  calendar  year:     Proi-ided,  That  graduate  midship- 
en  and  ensigns  who  may  qualify  under  existing  law  for  appoint- 
ent  to  the  Corps  of  Civil  Engineers  and  shall  be  assigned  to 
said  corps  shall  be  commissioned  assistant  civil  engineers  with 
the  rank  of  ensign,  and  shall  take  rank  and  precedence  in  said 
4..  corps  in  accordance  with  the  official  order  of  precedence  of  officers, 
which  order  shall  not  be  changed.     Upon  the  completion  of  the 
,    probationary  period,  as  herein   prescribed,  acting  assistant  civil 
engineers  shall,  if  qualified,  be  commissioned  assistant  civil  engi- 
neers with  the  rank  of  lieutenant  (junior  grade),  in  tlie  order  of 
L     merit  as  determined  by  their  probationary  service,  and  under  such 
L  rules  as  the  Secretary  of  the  Navy  shall  prescribe. 
B     Sec.  42.  That  when  in  June  of  any  year  there  is  a  prospect  that 
t      the  numbers  resulting  in  the  grade  of  civil  engineer  in  the  ranks 
"    of  captain  and  commander  after  the  ensuing  July  first  promotions 
in  accordance  with  the  provisions  of  sections  ten  and  forty  of  this 
I    act  will  exceed  in  said  ranks  combined  twenty  per  centum  of  the 
'     full  strength  of  the  Corps  of  Civil  Engineers,  the  Secretary  of  the 
Navy  shall  convene  a  board  composed  of  two  flag  ofTficers  and 
the  three  highest  ranking  available  civil  engineers,  and  shall  place 
at  its  disposal  the  service  and  medical  records  on  file  in  the  Navy 
Department  of  all  the  officers  of  the  Corps  of  Civil  Engineers  in 
the  ranks  of  captain  and  commander,  or  due  by  length  of  service 
for  promotion  to  the  rank  of  commander.     Said  board  shall  then, 
as  soon  as  practicable  on  or  after  said  July  first,  select  for  retire- 
ment, no  member  to  vote  on  the  name  of  any  officer  his  senior, 
a  sufficient  number  of  said  officers  in  said  ranks  as  they  will  exist 
I     on  said  July  first,  after  the  promotions  and  voluntary  retirements 
due  on  that  date  shall  have  been  made,  to  reduce  the  total  number 
civil  engineers  of  the  ranks  of  captain  and  commander  com- 
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btncd  at  the  time  of  said  transfer. 

Sec.  43.  That  two  officers  not  below   the  raj 
commander  shall  be  detailed  as  assistants  to  cacl 
of  the  Navy  Department,  and.  in  case  of  tlie  d< 
retirement,  completion  of  term  of  appointment, 
ness  of  the  chwf  (4'  the  bureau,  shall,  in  order  of 
otherwise  directed  by  the  President,  as  provided 
hundred  and  seventy-nine  of  the  Revised  Statui 
duties  of  such  chief  until  his  successor  is  appointed 
or  sickness  sluill  cease. 

Skc.  44.  That  warrant  officers  in  grades  as 
present  law  and  this  act.  including  electricians,  w1 
hereby  authorized  and  established,  may  be  appoint^ 
flcnt  as  may  be  necessary  for  the  naval  service <l 
twenty  in  the  same  grade  in  any  fiscal  year.  Elcctri 
eligible  for  appointment  as  chief  electricians  after  si 
date  of  warrant,  and  the  rank,  pay,  and  allowances 
grades  of  warrant  officers  and  commissioned  warranl 
Ik  the  same  as  now  provided  by  law  for  boats* 
V>oatswains,  respectively,  and  the  allowances  shj 
heat  and  light  allowances  to  correspond  to  th( 
quarters :  Prozided,  That  all  warrant  officers  sh 
for  promotion  by  such  examining  lx>ards  as  the  Sec 
Navy  shall  designate:  Prozidid  further.  That 
and  carpenters  and  chief  electricians  and  clecti 
eligible  for  appcintment  to  the  grade  of  ensign  ui 
tions  imposed  by  law  ujwn  the  appointment  to  that  g 
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_  (J  who  shall  pass  such  examinations  as  the  Secretary  of  the 
^^Navy  shall  prescrihe,  may  after  iweiuy  years  from  date  of  war- 
^Hant  be  commissioned  lieutenants  (junior  grade)  not  in  the  line 
^fof  promotion ;  and  chief  sailmakers  and  chief  pharmacists,  not  to 
■•  exceed  a  total  at  any  time  of  six  in  each  grade,  who  shall  have 
-*  serve<I  zealously,  and  who  shall  pass  such  examinations  as  the 

k. Secretary  of  the  Xavy  sliall  prescribe,  may  after  twenty  years  from 
date  of  warrant  he  advanced  in  their  respective  grades  to  the  rank 
■  ^  of  lieutenant  (junior ^rade). 

bSEC.  45.  That  the  full  strcng-tli  of  the  eidisied  personnel  of  the 
Marine  Corps  of  the  United  States  on  the  active  list  shall  be  fixed 
hereafter  on  July  first  of  each  year  at  a  number  equivalent  to 

6  twenty  per  centum  of  the  full  stren^h  of  the  enlisttd  persttnncl 
of  the  Navy  on  the  active  list  for  the  same  year.  The  authorized 
li  numbers  for  any  fiscal  year  shall  be  distributed  in  such  noncom- 
9  missioned  and  other  ranks  as  the  Secretary  of  the  Navy  shall 
J  deiennine  on  the  recommendation  uf  the  Commandant  of  the 
p5  Marine  Corps,  witli  tlie  approval  of  tlie  President:  Prm'idcd,  That 
the  present  authorized  strength  of  the  enliste<l  personnel  of  the 
fc  Marine  Corps  shall  not  hereby  l3c  reduced:  And  provided  further, 
t  That  the  authorized  numl>ers  of  such  enlisted  personnel  for  the 
"'     fiscal  year  ending  June  thirtieth,  nineteen  hundred  and  fourteen, 

*  shall  be  ten  thousand  five  hundred. 

*  Sec.  46.  That  the  full  ^trength  of  the  commissioned  i>ersonnel 
I     of  the  Marine  Corps,  line  and  staff,  on  the  active  list  shall  be  fixed 

hereafter  on  July  first  of  each  year  at  forty  such  oflFicers  f(ir  each 
one  thousand  rnen,  and  fractions  in  proportion,  of  the  full  strength 
of  the  enlisted  personnel  of  said  corps  on  the  active  list ;  and  the 
number  of  commissioned  officers  of  the  stafF  departments  of  the 
Marine  Corps  on  the  active  list  shall  be  seven  and  one-half  per 
centum,  to  the  nearest  whole  number,  of  the  total  of  said  com- 
missioned personnel :  Provided,  That  acting  second  lieutenants 
shall  be  counted  in  the  total  of  said  commissioned  personnel: 
Prozfided  further,  That  the  present  authorized  strength  of  said 
total  personnel  shall  not  hereby  be  reduced :  Attd  provided  further. 
That  the  authorized  strenj^h  of  said  commissioned  personnel 
of  the  Marine  Corps  shall  not  liercby  lie  increased  more  than  ten 
per  centum  nor  decreased  more  than  five  per  centum  in  any  fiscal 
vear. 
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Sec.  47.  That  on  the  passage  of  this  act  the  authoriwd 
of  the  line  of  the  Marine  Coq>s  on   the   active  list 
tributed  in  the  several  grades  in  the  proportion  of  one 
officer,  four  colonels,  five  lieutenant  colonels,  thirteen  maioni 
two  captains,  and  one  hundred  and  ten  first  and  second 
and  acting  second  lieutenants ;  and  the  same  proportional 
tion  shall  be  followed  hereafter  in  the  data  for  the  annual 
required  by  section  one  of  this  act :    Prazid^d,  That  the  ai 
strength  of  the  commissioned  officers  of  the  Marine  Corp*, 
staff,  on  the  active  list  on  the  passage  of  this  act  and  for  tbt 
year  ending  June  thirtieth,  nineteen  hundred  and  fourteen, 
exceed  three  hundred  and  seventy-six,  as  herewith  en 
One  major  general  commandant,  eight  colonels,  nine 
colonels,  twenty-five  majors,  ninety-eight  captains,   two 
and  six  first  and  second  lieutenants  and  acting  second  li 
one  adjutant  and  inspector  with  the  rank  of  colonel,  two 
adjutants   and   inspectors,   with   the   rank   of    lieutenant 
three  assistant  adjutants  and  inspectors  with  the  rank  of 
one  quartermaster  with  the  rank  of  colonel,  two  assistant 
masters  with  the  rank  of  lieutenant  colonel,  three  asststani  ^ 
lermaslers  with  the  rank  of  major,  eleven  assistant  quarti 
with  the  rank  of  captain,  one  paymaster  with  the  rank  of 
one  assistant  paymaster  with  the  rank  of  lieutenant  c 
assistant  paymasters  with  the  rank  of  major,  and  two 
paymasters  with  the  rank  of  captain. 

Sec.  48.     That  hereafter  appointments  to  the    Marine  Ca 
except   the  appointment   thereto  of  graduate    midshipmen 
ensigns,  who  shall  take  rank  as  provided  in  section  nine  of 
act,  shall  be  made  only  after  such  prospective   appointees 
have  served  a  probationary-  period  of  two  years,  as  nearly  as 
be  practicable,  as  acting  second  lieutenant,  which  grade  i» 
authorized  and  established.    Candidates  for  appointment  to 
grade  shall  be  between  the  ages  of  nineteen  and  twenty-three 
at  the  time  of  such  appointment ;  which  shall  be  made  by  and 
be  revocable  at  the  will  of  the  Secretary  of  the  Navv 
otherwise   be  subject   to  existing  law  for  appointments 
Marine  Corps ;  and  the  rank,  pay,  and  allowances  of  acting 
lieutenants  shall  be  the  same  as  for  second  lieutenants;  and 
acting  second  lieutenants  shall  be  subject  to  the  laws 
pensions,  gratuities,  and  other  benefits  in  the  Marine  Corpse 
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^stiall  not  be  entitled  to  retirement  or  retirement  pay.  Said  pro- 
bationary period  shall  end  two  years  from  July  first  of  the  calendar 
year  of  original  entry,  and  the  number  of  appointments  to  said 
grade  to  be  made  in  any  calendar  year  shall  he  the  number  required 
to  fill  existing  vacancies  and  prospective  vacancies  by  oi>eration 
of  law  in  the  authorized  strength  of  the  commissioned  personnel 
of  said  corps  in  the  same  calendar  year. 

Sec.  49.  That  upon  the  completion  of  the  probationary  service 
as  prescribed  in  section  forty-eight  preceding,  acting  second  lieu- 
tenants shall,  if  qualified,  be  commissioned  second  lieutenants  in 
the  order  of  merit  as  determined  by  their  probationary  service, 
and  under  such  rules  as  the  Secretary  of  the  Navy  shall  prescribe ; 
and  such  commissions  shall  date  from  July  first  of  the  calendar 
year  of  appointment  as  acting  second  lieutenant,  but  shall  not 
carry  any  claim  for  back  pay.  Officers  not  so  commissioned  shall 
be  honorably  discharged  from  the  service.  Second  lieutenants, 
after  three  years*  total  service  from  date  of  first  commission,  shall, 
if  qualified,  be  promoted  to  the  grade  of  first  lieutenant.  There- 
after officers  of  the  line  of  the  Marine  Corps  may  be  promoted 
at  any  time,  in  the  order  of  seniority,  to  fill  a  vacancy  in  the  next 
higher  grade,  and  shall  be  promoted,  subject  to  the  examination 
required  by  law,  after  completing  periods  of  total  service,  counting 
jfrom  July  first  of  the  calendar  year  of  date  of  first  commission, 
herewith  enumerated :  First  lieutenants,  ten  years ;  captains, 
eighteen  years;  majors,  twenty-four  years;  lieutenant  colonels, 
thirty  years :  Provided,  That  officers  who  shall  have  gained  or 
lost  numbers  shall  be  considered  to  have  gained  or  lost  service 
accordingly:  Aitd  provided  further,  That  such  promotions,  for 
the  first  ten  years  after  the  passage  of  this  act,  shall  not  cause  at 
any  time  an  excess  in  any  grade  of  more  than  ten  per  centum  of 
the  authorized  numbers  in  such  grade;  nor  after  ten  years  an 
,cxcess  at  the  time  of  more  than  fifteen  per  centum  in  any  grade ; 
id  said  excess  shall  be  reduced  immediately  by  retirements  from 
the  whole  grade,  as  provided  in  section  fifty-two  of  this  act. 

Sec.  50.  That  the  numbers  in  the  several  grades  of  the  Marine 
Corps  determined  by  the  requirements  of  this  act  on  July  first  of 
any  year  shall  obtain  throughout  the  fiscal  year,  and  vacancies 
occurring  during  the  year  shall,  subject  to  the  provisions  of  section 
forty-nine  preceding  regarding  the  promotion  of  acting  second 
lieutenants,  be  filled  in  order  of  seniority  from  the  grade  below. 
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oftice  as  such  major  general  commandant   for 
years,  but  such  appointment  shall  not  create   a 
grade  from  which  such  officer  may  be  appointed 
may  be  promoted  durin^j  the  period  of  such  apj 
'i'idcd,  Tliat  any  officer  who  shall  be  retired   from 
while  holding  the  office  of  major  general  coirji 
shall  have  served  a  full  term  as  major  general  coi 
upon  retirement,  be  retired  with  the  rank,  pay, 
authorized  by  law  for  a  major  genera!  retired. 

Sec.  52.  That  when  in  June  of  any  year  there  ii 
the  numbers  of  coloncb,  lieutenant  colonels,  maj( 
of  the  line  of  the  Marine  Corps  that  will  result  al 
July  first  promotions  in  accordance  with  the  provisE 
forty  nine  of  this  act  will  exceed  the  authorized  nun 
respective  grades,  the  Secretary  of  the  Navy  shall  coj 
composed  of  two  flag  officers  and  the  three  highest  i 
able  general  officers  or  colonels  of  the  line,  and 
di>posal  the  service  and  medical  records  on  tile 
partmcnt  of  all  the  officers  of  the  line  in  the 
lieutenant  colonel,  major,  and  captain,  or  due  by  IciS 
for  promotion  to  the  grade  of  captain.  Said  boan 
iK>on  as  practicable  on  or  after  said  July  first,  selci 
no  member  to  vote  on  the  name  of  any  officer  his  s< 
number  of  said  officers  in  each  grade  as  it  will  exi 
first,  after  the  promotions  and  voluntary  rctireme 
date  shall  have  been  made,  to  reduce  the  total  nu 
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and  action  thereon  shall  be  in  accordance  with  the  requirements 
and  subject  to  the  provisos  of  section  thirteen  of  this  act. 

Sec.  53.  That  the  total  authorized  strength  of  the  staff  depart- 
ments as  required  by  section  forty-six  of  this  act  shall  be  assigned 
in  the  ratio,  to  the  nearest  whole  number,  as  nearly  as  may  be 
practicable,  of  twenty  per  centum  to  the  Adjutant  and  Inspector's 
Department,  and  fifty-five  per  centum  to  the  Quartermaster's 
Department,  and  twenty-five  per  centum  to  the  Paymaster's  De- 
partment. The  distribution  in  grades  in  each  department  shall  be 
in  the  same  proportions,  to  the  nearest  whole  number,  as  nearly  as 
may  be  practicable,  as  required  for  the  line  by  section  forty-seven 
of  this  act,  down  to  and  including  majors,  with  the  addition  in 
the  Quartermaster's  Department  of  three  captains  for  every  major 
of  the  authorized  proportion,  and  in  the  Paymaster's  Department 
two  captains  for  every  major  of  said  authorized  proportion: 
Provided,  That  the  proportion  assigned  to  general  officers  in  the 
line  shall  be  included  with  that  of  colonels  in  the  line  in  determin- 
ing the  number  of  colonels  in  the  staff  department. 

Sec.  54.  That  the  provisions  of  this  act  relating  to  compulsory 
retirement  of  officers  in  excess  in  any  grade,  except  for  age  or 
disability,  shall  not  apply  in  time  of  war  or  threatened  war. 

Skc.  55.  That  all  acts  and  parts  of  acts,  so  far  as  they  conflict 
with  the  provisions  of  this  act,  be,  and  the  same  are  hereby, 
repealed. 


54 


INSTITUTE.  ANNAPOLIS,  MD. 


CONSIDERATION  OF  THE  CALIBER  OF  THE  MAIN 
BATTERY  OF  BATTLESHIPS. 

D.  Jose  Maria  Cervera,  Captain  of  Artillery.  Spanish  Navy, 

Translated  by  Lieut.-Commande:r  Sttphen  V.  Graham.  U.  S.  Navy, 
from  kcvista  Crttcrai  dc  Marina. 


¥. 


The  selection  of  the  gun  that  is  to  form  the  main  battery  oi  a 

ttleship  is  a  problem  that  is  to  be  solved  by  the  artillerist,  the 
sea-going  officer,  and  the  naval  constructor,  since  these  three 
occupy  different  points  of  view  which  it  is  neccessary  to  embrace 
and  harmonize,  in  order  to  arrive  at  the  correct  solution. 

At  the  present  moment  there  exists  a  strong  current  of  opinion 
in  favor  of  an  increase  of  caliber,  as  shown  in  the  armament  of  the 
most  recent  ships  of  the  principal  naval  powers. 

England  initiated  the  movement,  for.  while  the  Dreadtwtight 
mounted  12-inch  guns  of  45  calibers  in  length,  and  the  St.  Vincent 
12-inch  of  50  calibers  in  length,  the  Orion  class  will  carry  13. 5-inch 

ns  of  45  calibers  in  length. 

In  the  United  States  the  same  course  has  been  followed,  and. 
while  the  14-inch  guns  of  45  calibers  form  the  main  battery  of  the 
New  York  and  the  Texas,  it  is  said  that  a  16-inch  naval  gun  is  in 
the  experimental  stage. 

Germany,  for  her  part,  has  advanced  rapidly  from  11  to  12  and 
14  inches. 

As  is  seen,  all  of  the  powers  arc  increasing  the  caliber  of  their 
heavy  guns,  and  the  I3.s-inch  gun  appears  to  be  giving  place  to 
the  15-inch  and  16-inch  gun.  Nevertheless,  some  naval  authorities 
indicate  the  probability  and  desirability  of  the  return  to  more 
moderate  calibers,  or,  at  least,  experience  some  doubt  as  to  the 
maximum  efficiency  to  be  obtained  in  naval  vessels  by  the  use  of 
such  exaggerated  calibers.    Even  Brassey's  Annual,  so  enamored 
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act:  Provided,  Tliat  the  present  authorized  strength  of  the  Qwp« 
of  Civil  Engineers  shall  nol  hereby  be  reduced  :  Prornded  further. 
That  the  total  authorized  strength  of  said  corps  shall  not  hereby 
be  increased  more  than  ten  per  centum  nor  decreasca  more  than 
five  per  centum  in  any  fiscal  year:  And  prozided  further^  That 
the  authorized  strength  of  the  Corps  of  Civil  Hngineers  for  the 
fiscal  year  ending  June  thirtieth,  nineteen  hundred  and  fourteen, 
shall  be  fnrty-four. 

Sec.  40.  That  hereafter   the  Corps  of  Civil    Engineers   shaB 
comprise  civil  engineers  with  the  rank  of  captain,   commauder, 
and  lieutenant  commander,  assistant  civil  engineers  with  the  rank 
of  lieutenant,  lieutenant  (junior  grade),  and  cnsigTi,  and  acts^ 
assistant  civil  engineers  with  the  rank  of  ensign.    On  the  pa&sa^ 
of  this  act  the  active  list  of  said  corps  shall  be  arranged  in  thf 
several  grades  and  ranks  in  such  manner  that  officers  of  said  varpf 
shall  have  the  same  rank,  so  far  as  authorized  for  the  Corpi«f 
Civil  Engineers,  and  as  specified  in  this  section,  as  line  officm 
of  the  same  precedence;  and  thereafter  officers  of  the  Corps  o( 
Civil  Engineers  shall  be  promoted  to  the  next  higher  of  said  ranks^ 
with  the  corresponding  grade,  when  the  line  ofiicer  with  whom  or 
next  after  whom  they  take  precedence  is  promoted  to  the  com»' 
spending  grade  in  the  line :    Provided,  That  no  officer  shall  be 
promoted  in  the  rank  in  the  Corps  of  Civil  Engineers  until  he 
shall  have  passed  such  examinations  as  the  Secretary  of  the  Xavr 
shall  prescribe.  ' 

Sec.  41.  That  hereafter  appointments  to  the  Corps   of  Gtil 
Engineers,  except  the  appointments  thereto  of  graduate  midship- 
men and  ensigns,  as  provided  in  section  nine  of  this  act,  shall  be 
made  only  after  such  prospective  appointees  shall  have  served  a      , 
probationary  period  of  two  years,  as  nearly  as  may  be  practicable,  ■ 
as  acting  assistant  civil  engineer,  which  grade  is  hereby  authorised  ^ 
and  established.    Candidates  for  appointment  to  said  grade  shall 
l>e  graduates  of  a  school  of  civil  engineering  of  good  standing.  ■ 
shall  qualify  in  a  competitive  professional  examination  before  a      1 
board  of  officers  of  said  corps  designated  by  the  Secretary  of  the 
Navy,  and  under  such  rules  as  the  Secretary  of  the  Navy  shall 
prescribe,  and  shall  be  between  the  ages  of  twenty-one  and  twenty- 
six  years  at  the  time  of  such  appointment,  which  shall  be  made  by 
and  shall  be  revocable  at  the  will  of  the  Secretary  of  the  Navy, 
and  shall  otherwise  be  subject  to  existing  law  for  appointments 
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to  the  Corps  of  Civil  Engineers ;  and  the  rank,  pay.  and  allowances 
of  acting  assistant  civil  engineers  shall  be  the  same  as  for  ensigns ; 
and  said  acting  assistant  civil  engineers  shall  be  subject  to  the 
laws  governing  pensions,  gratuities,  and  other  benefits  in  the  naval 
service,  but  shall  not  be  entitled  to  retirement  or  retirement  pay. 
Said  probationary  period  shall  end  two  years  from  July  first  of 
the  calendar  year  of  original  entry,  and  the  number  of  appoint- 
ments to  said  grade  to  be  made  in  any  calendar  year  shall  be  the 
number  required  to  fill  existing  vacancies  and  prospective  vacan- 
cies by  operation  of  law  in  the  authorized  strength  of  said  corps 
in  the  same  calendar  year:  Prcrcidcd,  That  graduate  midship- 
men and  ensigns  who  may  qualify  under  existing  law  for  appoint- 
ment to  the  Corps  of  Civil  Engineers  and  shall  be  assigned  to 
said  corps  shall  be  commissioned  assistant  civil  engineers  with 
the  rank  of  ensign,  and  shall  lake  rank  and  precedence  in  said 
corps  in  accordance  with  the  official  order  of  precedence  of  officers, 
which  order  shall  not  be  changed.  Upon  the  completion  of  the 
probationary  period,  as  herein  prescribed,  acting  assistant  civil 
engineers  shall,  if  qualified,  be  commissioned  assistant  civil  engi- 
neers willi  the  rank  of  lieutenant  (junior  grade),  in  the  order  of 
merit  as  determined  by  their  probationary'  service,  and  under  such 
ndes  as  the  Secretary  of  the  Navy  shall  prescribe. 

Sec.  42.  That  when  in  June  of  any  year  there  is  a  prospect  that 
the  numbers  resulting  in  the  grade  of  civil  engineer  in  the  ranks 
of  captain  and  commander  after  the  ensuing  July  first  promotions 
in  accordance  with  the  provisions  of  sections  ten  and  forty  of  this 
act  will  exceed  in  said  ranks  combined  twenty  per  centum  of  the 
full  strength  of  the  Corps  of  Civil  Engineers,  the  Secretary  of  the 
Navy  shall  convene  a  board  composed  of  two  flag  officers  and 
the  three  highest  ranking  available  civil  engineers,  and  shall  place 
at  its  disposal  the  service  and  medical  records  on  file  in  the  Navy 
Department  of  all  the  officers  of  the  Corps  of  Civil  Engineers  in 
the  ranks  of  captain  and  commander,  or  due  by  length  of  service 
for  promotion  to  the  rank  of  commander.  Said  board  shall  then, 
as  soon  as  practicable  on  or  after  said  July  first,  select  for  retire- 
ment, no  member  to  vote  on  the  name  of  any  officer  his  senior» 
a  sufficient  number  of  said  officers  in  said  ranks  as  they  will  exist 
en  said  July  first,  after  the  promotions  and  voluntary  retirements 
due  on  that  date  shall  have  been  made,  to  reduce  the  total  number 
of  civil  engineers  of  the  ranks  of  captain  and  commander  com- 
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bined  on  said  July  first  to  said  twenty  per  centtnn  of  the  lull 
strength  of  the  Corps  of  Civil  Engineecs,  The  same  procednre  in 
regard  to  oaths  (or  affimiation)  shall  Ix*  followed  as  prcscribeil 
in  section  twelve  of  this  act,  and  the  finding  and  action  ll 
shall  be  in  accordance  with  the  requirements  and  subject  to  the 
visos  of  section  thirteen  of  this  act :  Proznded,  That  the  combii 
number  of  transfers  of  such  officers  to  the  retired  list  from  saiil 
ranks  of  captain  and  commander  on  July  first  of  any  year  shall 
not  exceed  ten  per  centum  nf  the  actual  number  in  said  -ranks  com- 
bined at  the  time  of  said  transfer. 

Sec.  43.  That  two  officers  not  below  the  rank  of  liemcnajit 
commander  shall  be  detailed  as  assistants  to  each  of  the  bureaus 
of  the  Navy  Department,  and.  in  case  of  the  death,  resignatioo,  ^ 
retirement,  completion  of  term  of  appointment,  absence,  or  sici-  H 
ness  of  the  cln»f  uf  the  bureau,  shall,  in  order  of  rank^  unJci' 
otherwise  directed  by  the  President,  as  provided  by  section  «e 
hundred  and  seventy-nine  of  the  Revised  Statutes,  perform  t>« 
duties  of  such  chief  until  his  successor  is  appointed  or  such  absencc 
ur  sickness  slial!  cease. 

Sec.  44.  That  warrant  officers  in  grades  as  authorized  by 
])rescnt  law  and  this  act.  including  electricians,  which  grade  ** 
liercby  authorized  and  established,  may  be  appointed  by  the  Presi- 
dc'iit  as  may  be  necessary  for  the  naval  service  not  to  exceed 
twenty  in  the  same  grade  in  any  fiscal  year.  Electricians  shall  be 
t-ligible  for  appointment  as  chief  electricians  after  six  years  from 
date  of  warrant,  and  the  rank,  pay,  and  allowances  in  tlie  several 
grades  of  warrant  officers  and  ciunmissioned  warrant  officers  shall 
be  the  same  as  now  provided  by  law  for  boatswains  and  duef 
boatswains,  resi>ectively,  and  the  allowances  shall  include  also 
heat  and  light  allowances  to  correspond  to  the  allowance  of 
quarters :  Provided,  That  all  warrant  officers  sliall  be  examinctl 
for  promotion  by  such  examining  boards  as  the  Secretary  of  ihc 
Navy  shall  designate:  Protidcd  further.  That  chief  carpenters 
and  carpenters  and  chief  electricians  and  electricians  shall  be 
eligible  for  appointment  to  the  grade  of  ensign  under  the  restric- 
tions imposed  by  law  nix)n  the  appointment  to  that  grade  of  other 
commissioned  warrant  officers  and  warrant  officers :  And  proxidfd 
furthcTf  That  chief  boatswains,  chief  gunners,  chief  machinists. 
chief  carpenters,  and  chief  electricians,  not  to  exceed  a  total  at 
anv  time  of  six  in  each  grade,  who  shall  have  served  zealouslv. 
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and  who  shall  pa^is  such  examinations  as  the  Secretary  of  the 
Navy  shall  prescribe,  may  after  twenty  years  from  dale  of  war- 
rant be  commissioned  lieutenants  (junior  grade)  not  in  the  line 
of  promotion ;  and  chief  sailniakcrs  and  chief  pharmacists,  not  to 
exceed  a  total  at  any  time  uf  six  in  each  grade,  who  shall  have 
served  zealously,  and  who  shall  pass  such  examinations  as  the 
Secretary  of  the  N'avy  shall  prescribe,  may  after  twenty  years  from 
date  of  warrant  be  advanced  in  their  respective  grades  to  the  rank 
of  lieutenant  (junior  grade). 

Sec.  45.  Thai  the  full  strength  of  the  enlisted  personnel  of  the 
Marine  Corps  of  tlie  United  States  on  the  active  list  shall  be  fixed 
hereafter  on  July  first  of  each  year  at  a  number  etjuivalent  to 
twenty  per  centum  of  the  full  strength  of  the  enlisted  personnel 
of  the  Navy  on  the  active  list  for  ihc  same  year.  The  authorized 
numbers  for  any  fiscal  year  shall  be  distributed  in  such  noncom- 
missioned and  otlier  ranks  as  the  Secretary  of  the  Navy  shall 
delennine  on  the  recommendation  of  the  Commandant  of  the 
Marine  Corps,  with  tlie  approval  of  the  President :  Provided,  That 
the  present  authorized  strength  of  the  enlisteil  personnel  of  the 
Marine  Corps  shall  not  hereby  be  reduced  :  And  prot'tded  further, 
That  the  authorize<l  numbers  of  such  enlisted  personnel  for  the 
fiscal  year  ending  June  thirtieth,  nineteen  hundred  and  fourteen, 
shall  be  ten  thousand  five  hundred. 

Si-:c.  46.  That  tlie  full  strength  of  the  commissioned  personnel 
of  the  Marine  Corps,  line  and  staff,  on  the  active  list  shall  be  fixed 
hereafter  on  Jtily  first  of  each  year  at  forty  such  officers  for  each 
one  thousand  men.  and  fractions  in  propurtiun,  of  the  full  strength 
of  the  enlisted  personnel  of  said  corps  on  the  active  list ;  and  the 
number  of  commissioned  officers  of  the  staff  departments  of  the 
Marine  Corps  on  the  active  list  shnll  be  seven  and  one-half  per 
centum,  to  the  nearest  whole  number,  of  the  total  of  said  com- 
missioned personnel:  Prm'ided,  That  acting  second  lieutenants 
shall  be  counted  in  the  total  of  said  conunissioncd  personnel: 
Provided  further.  That  the  present  authorized  strength  of  said 
total  personnel  shall  not  hereby  be  reduced :  And  provided  further. 
That  the  authorized  strength  of  sai<l  commissioned  personnel 
of  the  Marine  Corps  shall  not  hereby  be  increased  more  than  ten 
per  centum  nor  decreased  more  than  five  per  centum  in  any  fiscal 
vear. 
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Sec.  47.  That  on  the  passage  of  this  act  the  authorized  strength 
of  the  line  of  the  Marine  Corps  on  the  active  list   shall  be  dis- 
tributed in  the  several  grades  in  the  proportion  of  one  genen] 
officer,  four  colonels,  five  lieutenant  colonels,  thirteen  majors,  fill; 
two  captains,  and  one  hundred  and  ten  first  and  second  lieutcn 
and  acting  second  lieutenants ;  and  the  same  proportional  dist 
tion  shall  be  followed  hereafter  in  the  data  for  the  annual  estimates 
required  by  section  one  of  this  act:    Prozided,  That  the  autliorizcd 
strength  of  the  commissioned  officers  of  the  Marine  Corps,  line  and 
staff,  on  the  active  list  on  the  passage  of  this  act  and  for  the  fiscal 
year  ending  June  thirtieth,  nineteen  hundred  and  fourteen,  shall  not 
exceed  three  hundred  and  seventy-six,  as  herewith   enumerated: 
One  major  general  commandant,  eight  colonels,  nine  lieutcout 
colonels,  twenty-five  majors,  ninety-eight  captains,   two   hundiet/ 
and  six  first  and  second  lieutenants  and  acting  second  lieutesaoet 
one  adjutant  and  inspector  with  the  rank  of  colonel,  two  asstsott 
adjutants  and   inspectors,   with  the  rank  of  lieutenant   colood 
three  assistant  adjutants  and  inspectors  with  the  rank  of  major, 
one  quartermaster  with  the  rank  of  colonel,  two  assistant  quarter- 
masters with  the  rank  of  lieutenant  colonel,  three  assistant  quar- 
termasters with  the  rank  of  major,  eleven  assistant  quartermasters 
with  the  rank  of  captain,  one  paymaster  with  the  rank  of  colonel, 
one  assistant  paymaster  with  the  rank  of  lieutenant  colonel,  two 
assistant  paymasters  with  the  rank  of  major,  and  two  assistsnt 
paxTiiasters  with  the  rank  of  captain. 

Sec.  48.  That  hereafter  appointments  to  the  Marine  Corps, 
except  the  appointment  thereto  of  graduate  midshipmen  and 
ensigns,  who  shall  take  rank  as  provided  in  section  nine  of  this 
act,  shall  be  made  only  after  such  prospective  appointees  shall 
have  served  a  probationary  period  of  two  years,  as  nearly  as  may 
be  practicable,  as  acting  second  lieutenant,  which  grade  is  hereby 
authorized  and  established.  Candidates  for  appointment  to  such 
grade  shall  be  between  the  ages  of  nineteen  and  twenty-three  years 
at  the  time  of  such  appointment;  which  shall  be  made  by  and  shall 
be  revocable  at  the  will  of  the  Secretary  of  the  Navy,  and  shall 
otherwise  be  subject  to  existing  law  for  appointments  to  the 
Marine  Corps ;  and  the  rank,  pay,  and  allowances  of  acting  second 
lieutenants  shall  be  the  same  as  for  second  lieutenants;  and  said 
acting  second  lieutenants  shall  be  subject  to  the  laws  governing 
pensions,  gratuities,  and  other  benefits  in  the  Marine  Corps,  but 
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shall  not  be  entitled  to  retirement  or  retirement  pay.  Said  pro- 
bationary period  shall  end  two  years  from  July  first  of  the  calendar 
year  of  original  entry,  and  the  number  of  appointments  to  said 
grade  to  be  made  in  any  calendar  year  shall  be  the  number  required 
to  fill  existing  vacancies  and  prospective  vacancies  by  operation 
of  law  in  the  authorized  strength  of  the  commissioned  personnel 
of  said  corps  in  the  same  calendar  year. 

Sec.  49.  That  upon  tlic  completion  of  the  probationary  service 
as  prescribed  in  section  forty-eight  preceding,  acting  second  lieu- 
tenants shall,  if  qualified,  be  commissioned  second  lieutenants  in 
the  order  of  merit  as  determined  by  their  probationary  service, 
and  under  such  rules  as  the  Secretary  of  the  Navy  shall  prescribe ; 
and  such  commissions  shall  date  from  July  first  of  the  calendar 
year  of  appointment  as  acting  second  lieutenant,  but  shall  not 
carry  any  claim  for  back  pay.  Officers  not  so  commissioned  shall 
be  honorably  discharged  from  the  service.  Second  lieutenants, 
after  three  years'  total  service  from  date  of  first  conuuission,  shall, 
if  qualified,  be  promoted  to  the  grade  of  first  lieutenant.  There- 
after officers  of  the  line  of  the  Marine  Corps  may  be  promoted 
at  any  time,  in  the  order  of  seniority,  to  fill  a  vacancy  in  the  next 
higher  grade,  and  shall  be  promoted,  subject  to  the  examination 
required  by  law,  after  completing  periods  of  total  service,  counting 
from  July  first  of  the  calendar  year  of  date  of  first  commission, 
as  herewith  enumerated :  First  lieutenants,  ten  years ;  captains, 
eighteen  years;  majors,  twenty-four  years;  lieutenant  colonels, 
thirty  years :  Provided,  That  officers  who  shall  have  gained  or 
lost  numbers  shall  be  considered  to  have  gained  or  lost  service 
accordingly:  And  provided  further,  That  such  promotions,  for 
the  first  ten  years  after  the  passage  of  this  act,  bhall  not  cause  at 
any  time  an  excess  in  any  grade  of  more  than  ten  per  centum  of 
the  authorized  numbers  in  such  grade ;  nor  after  ten  years  an 
excess  at  the  lime  of  more  than  fifteen  per  centum  in  any  grade; 
and  said  excess  shall  be  reduced  immediately  by  retirements  from 
the  whole  grade,  as  provided  in  section  fifty-two  of  this  act. 

Sec.  50.  Tliat  the  numbers  in  the  several  grades  of  the  Marine 
Corps  determined  by  the  requirements  of  this  act  on  July  first  of 
any  year  shall  obtain  throughout  the  fiscal  year,  and  vacancies 
occurring  during  the  year  shall,  subject  to  the  provisions  of  section 
forty-nine  preceding  regarding  the  promotion  of  acting  second 
lieutenants,  be  filled  in  order  of  seniority  from  the  grade  below. 


k 


1592      The  Department's  Proposed  Personnel  BiU- 

Sec.  51.  That  the  gentral  officers  rec|uiret|   by   seclion   f<»rt3 
seven  of  tliis  act   shall   be   selected  by   the    IVesidenl    fnwi  tl 
colonels  or  Ueutcnant  colonels  of  tJie  line  on  the  active  list. 
It^cneral  officers  other  than  the  commandant   shall   have  the  rai 
of  brigadier  general.     [Icrcafler.  when  a  vacancy  shall  occur 
the  office  of  major  general  commandant  of  the  Marine  Corjis,  1I 
President  shall  appoint  to  such  vacancy,  by  and   with  the  .'ulvi 
and  consent  of  the  Senate,  an  officer  of  the  Marine  Corp*  cm  tl 
active  hst  not  below  the  rank  of  lieutenant  colonel,  who  shall 
office  as  such  major  general  commandant   for   a    term  of  U 
years,  but  such  appointment   shall  not  create  a    vacancy   in  tl 
grade  from  which  such  officer  may  be  appointed  or  to  whicfi  br 
may  be  promoted  during  the  period  of  such  appointment:  /Va 
lided.  That  any  officer  who  shall  be  retired  from  active  sm«t 
while  holding  the  office  of  major  general  commandant,  or  db 
shall  have  served  a  full  term  as  major  general  commandant.  5hd.' 
upnn  retirement,  be  retired  with  the  rank,  pay,  and   allowj 
authorized  by  law  for  a  major  general  retired. 

Sec.  52.  That  when  in  June  of  any  year  there  is  a  prosj>ect  tf 
the  numbers  of  colonels,  lieutenant  colonels,  majors,  or  captain? 
of  the  line  of  the  Marine  Corps  that  will  result  after  the  eniuiraj 
July  first  promotions  in  accordance  with  the  provisions  of  seclioo 
forty  nine  of  this  act  will  exceed  the  authorized  numbers  of  their 
resjjective  grades,  the  Secretary  of  the  Navy  shall  convene  a  board 
composed  of  two  flag  officers  and  the  three  highest  ranking  avail- 
able general  officers  or  colonels  of  the  line,  and  shall  place  at  iu 
disposal  the  service  and  medical  records  on  file  in  the  N'avy  De- 
partment of  all  the  officers  of  the  line  in  the  grades  of  colonel. 
lieutenant  colonel,  major,  and  captain,  or  due  by  length  of  scr\*icc 
for  promotion  to  the  grade  of  captain.  Said  board  shall  then,  as 
soon  as  practicable  on  or  after  said  July  first,  select  for  retirement, 
no  member  to  vote  on  the  name  of  any  officer  his  senior,  a  sufficient 
number  of  said  officers  in  each  grade  as  it  will  exist  on  sai<l  July 
first,  after  the  promotions  and  voluntary  retirements  due  on  that! 
date  shall  have  been  made,  to  reduce  the  total  number  of  coloneb, 
lieutenant  colonels,  majors,  and  captains  of  the  line  on  said  July 
first  to  the  authorized  numbers  of  said  respective  grades.  Hiej 
same  procedure  in  regard  to  oaths  (or  affirmation)  shall  l>c  fol- 
lowed as  prescrihei!  in  section  twelve  of  \\\\^  act.  and  the  finding 


The  Department's  Proposed  Personnel  Bill.      1593 

and  action  thereon  shall  be  in  accordance  with  the  requirenicnts 
and  subject  to  the  provisos  of  section  thirteen  of  this  act. 

Sec.  53.  That  the  total  authorized  strength  of  the  staff  depart- 
ments as  required  by  section  forty-six  of  this  act  shall  be  assigned 
in  the  ratio,  to  the  nearest  whole  number,  as  nearly  as  may  be 
practicable,  of  twenty  per  centum  to  the  Adjutant  and  Inspector's 
Department,  and  fifty-five  per  centum  to  the  Quartermaster's 
Department,  and  twenty-five  per  centum  to  the  Paymaster's  De- 
partment. The  distribution  in  grades  in  each  department  shall  be 
in  the  same  proportions,  to  the  nearest  whole  number,  as  nearly  as 
may  be  practicable,  as  rcquircil  for  the  line  by  section  forty-seven 
of  this  act,  down  to  and  including  majors,  with  the  addition  in 
the  Quartermaster*s  Department  of  three  captains  for  every  major 
of  the  authorized  proportion,  and  in  the  Paymaster's  Department 
two  captains  for  every  major  of  said  authorized  proportion: 
Provided,  That  the  proportion  assigned  to  general  oflRcers  in  the 
line  shall  be  inchided  with  that  of  colonels  in  tlie  line  in  determin- 
ing the  number  of  colonels  in  the  staff  department. 

Sec.  54.  That  the  provisions  of  this  act  relating  to  compulsory 
retirement  of  officers  in  excess  in  any  grade,  except  for  age  or 
disability,  shall  not  apply  in  time  of  war  or  threatened  war. 

Skc.  55.  That  all  acts  and  parts  of  acts,  so  far  as  they  conflict 
with  the  provisions  of  this  act,  be,  and  the  same  are  hereby, 
repealed. 


r 


U.  S.  NAVAL  INSTITUTE. 


CONSIDERATION  OF  THE  CALIBER  OF  THE  MAIN 
BATTERY  OF  BATTLF-SHH'S. 

By  D.  Josife  Maria  Curvera,  Captain  of  Artillery,  Spanish  Navy. 

Translated  by  Lieut.-Commanoer  Stephen  V.  Graham.  U.  S.  Navy. 
from  AV7'»j/d  General  dc  Xfaritia. 


The  selection  of  the  gun  that  is  to  form  the  main  battery  of  a 
battleship  is  a  problem  that  is  to  be  solved  by  the  artillerist,  the 
sea-going  officer,  and  the  naval  constructor,  since  these  three 
occupy  different  points  of  view  which  it  is  ncccessary  to  embrace 
and  harmonize,  in  order  to  arrive  at  the  correct  solution. 

At  the  present  moment  there  exists  a  strong  current  of  opinion 
in  favor  of  an  hicrease  of  caliber,  as  shown  in  the  armament  of  the 
most  recent  ships  of  the  principal  naval  powers. 

England  initiated  the  movement,  for.  while  the  Dreadnought 
mounted  12-inch  guns  of  45  calibers  in  length,  and  the  St.  Vincent 
12-inch  of  50  calibers  in  length,  the  Orion  class  will  carry  13.5-inch 
guns  of  45  caHbers  in  length. 

In  the  United  States  the  same  course  has  been  followed,  and, 
while  the  14-inch  guns  of  45  calibers  form  the  main  battery  of  the 
Neiv  York  and  the  Texas,  it  is  said  that  a  16-inch  naval  gun  is  in 
the  experimental  stage. 

Germany,  for  her  part,  has  advanced  rapidly  from  11  to  12  and 
14  inches. 

As  is  seen,  all  of  the  powers  are  increasing  the  caliber  of  their 
heavy  guns,  and  the  13.5-inch  gun  appears  to  be  giving  place  to 
the  15-inch  and  16-inch  gun.  Nevertheless,  some  naval  authorities 
indicate  the  probability  and  desirability  of  the  return  to  more 
moderate  calibers,  or.  at  least,  experience  some  doubt  as  to  the 
j  maximum  efficiency  to  be  obtained  in  naval  vessels  by  the  use  of 
I        such  exaggerated  calibers.    Even  Brassey's  Annual,  so  enamored 
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of  English  ideas,  in  its  last  edition,  states  that  it  is  not  easy 
predict  the  size  and  power  of  the  gun  that  will  prevail. 

It  is  not,  as  might  appear  at  the  first  view,  the  proj^rcss  in  arnj 
which  has  primarily  necessitated  tlie  increase  of  caliber,  for  pi 
cisely  during  the  time  that  armor  plate  has,  so  to  speaks  reinaii 
stationary,  calibers  have  been  increasing. 

Discounting  the  possibility  of  superior  armor    to   be   obtained^ 
in  the  near  future,  as  seems  to  be  indicated  by  the  results  of  ic* 
of  the  Simpson  plates,  (here  exist  other  powerful  reasons  for  s 
increase,  which  we  are  going  to  expose,  together   with  pn 
tionate  views  of  the  other  side  of  the  question. 

We  will  consider  in  the  first  place  the  j)enetrating  poi 
the  various  guns,  and,  estimating  the  usual  battle  ranges 
those  comprised  between. 4000  and  7000  meters,  we  prcsenr 
following  table  from  an  article  read  by  Count  Giraldi»  diwtw 
of  the  Armstrong  factory  at  Pozzuli,  at  the  first  Congress  of  Ifct 
Society  of  the  Italian  Naval  Architects  and  Marine  Engineerv.] 
held  at  Rome,  in  the  middle  of  last  November. 


Range 


Yardg 
4364 
M57 


Model  191a 

i>inch  [»ruicc- 

lilc,  wt.  972  lbs., 

50  tal. 


Inchts 

16.1 
»S  4 

EJ.6 


ij.j'inckpru*  |    i4>inch  |>rO' 

irctilc,  wt.  t24SLircliIc.  wl,  1566 

lb&..  I.  V.  ^700    lb*..  I.  V.  2500 

U.,4Scar.  (»..  45cal. 


Jnchu 
17. 1 
16.J 


18.1s 


15-inct)  pro-     '     i6-ijKb  if*^ 

jectilr,  wt.  1930  jectile,  »t.  OU 

lbs.,  I.  V.  J900     lb»..  X.  v.  J9B 

fs.,  45Ca1.  ls.,4S<kL 


iHchft 

\n 

>7-7 
16.9 


/*rftff 

21.1 


This  table  shows  the  thickness  of  plates  of  Krupp  armor  %vtktch 
would  be  penetrated  upon  being  struck  normally  by  the  projcctika 
of  different  calibers  at  ranges  between  4000  and  7000  meters 
which  ranges  appear  to  be  the  greatest  at  which  it  is  advisable 
fight  with  arnnjr-piercing  projectiles. 

Examining  the  table  it  is  seen  that,  in  some  cases,  the  penetrating 
power,  with  relation  to  the  caliber  of  12-inch,  increases  even 
as  much  as  fifty  per  cent,  and  that  an  effective  increase  of  twenty 
per  cent  can  be  counted  upon,  which  affords  a  good  margin  for 
future  armors  of  resistance  superior  to  the  present  Krupp  platen. 
And  so  much  more  advantage  is  obtained,  if  we  have,  for  example,' 
a  12-inch  projectile  attacking  with  success  under  given  coiKli-^ 
tions,  a  plate  of  12  inches  in  thickness.  A  13.5-inch  projectilcl 
will  penetrate  with  more  ease  under  the  same  conditions  a  plate  ol 
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13.5  inches  thickness,  since  the  penetratingf  power  increases  much 
more  nipidly  witli  an  increase  of  caUbcr  than  the  resistance  of  a 
plate  increases  with  analogous  increase  of  thickness.  Since  the 
tliickness  of  armor  cannot  be  increased  indefinitely,  there  will 
always  be,  using  superior  calibers,  an  excess  of  penetrating  power 
over  the  resistance  of  armor. 

We  have  considered  only  normal  impact,  which  cannot  be 
counted  upon  in  naval  actions  ;  and  i>enetration  diminishes  with 
the  increase  of  incidence,  until  it  becomes  nil,  so  that,  from  this 
point  of  view,  not  much  greater  results  would  be  obtained  by  at- 
tacking with  a  heavier  projectile  resulting  frutn  an  increase  of 
caliber.  For  this  reason,  and  because  present  battleships,  as 
well  as  those  under  construction,  are  protected  by  a  belt  of  11.8 
inches  thickness,  which  can  be  penetrated  by  a  u-inch  gun.  Count 
Giraldi  recommends  not  increasing  caliber  beyond  this  limit. 

At  present  there  is  a  general  tendency  in  all  navies  to  reduce 
in  number  tlic  variety  of  projectiles  to  be  used,  pursuing  the  ideal 
of  arriving  at  a  "  single  type  "  which  will  satisfy  all  the  exigencies 
of  a  modern  battle  ;  that  is  to  say,  which  will  possess  sufficient 
penetrating  iKuver  united  witli  greater  destructive  power  by  the 
explosion  of  its  charge. 

The  French  Navy  has  led  in  this  movement  with  its  obus 
olourdi  (weighted  shell),  ilcsigncd  to  combine  the  effects  of  an 
"armor-piercing  shell  of  large  capacity  with  walls  of  sufficient 
thickness  to  resist  impact,  pierce  armor  of  medium  thickness, 
bursting  behind  it  by  the  action  of  its  large  charge  and  the  delayed 
action  fuze  with  which  it  is  equipped. 

The  increase  of  calil)er  also  favors  the  realization  of  this  ideal 
by  making  it  practicable  for  projectiles  to  carry  a  large  quantity 
of  high  explosive,  the  utility  of  which  was  demonstrated  by  its 
destructive  effect  in  the  Russo-Japanese  war. 

In  fact,  the  weight  of  a  projectile  increases  rapidly  with  the 
caliber;  the  weight  of  the  explosive  charge  and  the  destnictive 
power  increasing  consequently  in  equal  proportion.  The  current 
technical  opinion  is  that  a  12-inch  projectile  of  the  approximate 
weight  of  990  lbs.  can  carry  an  explosive  charge  of  the  weight 
equal  to  3  per  cent  of  the  total,  that  is  29.7  lbs.,  without  losing, 
on  this  account,  any  cunsiJcrable  amount  of  its  power  of  pene- 
tration. It  does  not  appear  unreasonable  to  suppose  that  a  14-inch 
projectile,  with  a  weight  of  1540  lbs.,  can  carry  3.5  per  cent  of  its 
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weij;;ht,  or  54.1  lbs.,  of  explosive.  Ko  more  does  it  appear  excessii 
to  admit  that  a  15-inch  projectile,  with  a  weight  of  1760  lbs.. 
carry  4  per  cent  of  explosive,  that  is.  70.4  lbs.,  and,  if  it  is 
sidcrcd  that  the  high  explosive  shells  (when  such  are  provided  m' 
addition  to  purely  armor-piercing  shells)  carry  a  bursting  charge 
of  75  per  cent  of  the  total  weight  of  the  projectile^  we  have  in  the 
case  of  the  12-inch  high  explosive  shell  a  bursting  charge  of  74  Ib^ 
which  is  practically  the  weight  of  the  bursting  charge  of  an  annor- 
piercing  shell  of  15-inch  caliber.    From  this  it  is  seen  that  with  tl 
caliber  the  ideal  of  the  above-mentioned  *  single  type  "  of  projcctil 
is  realized. 

In  the  paper  above  mentioned,  Count  Giraldi  atteinpte<l  to  protf* 
the  contrary,  claiming  that  the  armor-piercing   shell    of   todij^ 
carries  a  bursting  charge  of  2  per  cent  of  its  weight,  anddal, 
even  if  the  projectile  of  the  "  single  type  '*  could  increase  tJn»* 
3.25  per  cent,  or  3.5  per  cent,  this  limit  could  not  be  exceeded  ;«i4 
therefore,  in  order  to  obtain  the  74  lbs.  of  the  present  i2-nKh 
semi-armor-picrcing  shell,  it  would  be  necessary  to  increase  the 
caliber  to  at  least  16  inches.    For  this  reason  he  considers  Ore  adop-  ^^ 
tion  of  a  projectile  of  the  "  single  type  '*  as  very  doubtful;  and  ■ 
■  when  it  is  further  considered  that  modern  high   explosives  are 
much  more  powerful  tlian  those  of  the  past,  it  appears  to  him 
unnecessary  to  increase  the  caliber  above  12  inches,  with  a  length 
of  45  or  50  calibers.    It  is  true  that  a  projectile  from  such  a  gun 
(12-inch)    is  capable   of   destroying  the   superstructures  of  an  ^^ 
enemy's  ship,  but  it  is  also  true  that  no  vital  parts  of  a  ship  H 
are  situated  behind  the  superstructures.  ^ 

There  are.  in  addition,  other  important  reasons  for  advocating 
an  increase  of  caliber,  among  which  is  the  very  important  one  of 
erosion  of  the  bore. 

It  is  true  that  great  effects  may  be  obtained  with  relatively  small 
calibers,  but  it  is  always  at  the  cost  of  wearing  down  of  the 
metal  and  the  erosion  produced  hy  large  charges  of  nitro-glvcerin 
powders  (almost  universally  used )  in  spite  of  the  favorable  co«>- 
ditions  under  which  these  are  manufactured  at  present,  the  tei»- 
perature  of  explosion  being  reduced  by  the  addition  of  hydro* 
carburales.  This  aspect  is  very  interesting,  not  only  for  economic, 
but  also  for  military  reasons,  since  the  erosion  suffered  by  the 
rifling,  and  in  one  word,  the  bore,  diminishes  the  force  of  pro- 
jection and  density  of  loading  (by  advancing  the  projectile  into 
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its  seat),  affecting  sensibly  the  precision  of  the  weapon  and 
diminishing  the  number  nf  rounds  of  which  it  is  capable,  which 
might  be  of  grave  consequence  in  a  campaign. 

Also,  since  superior  caliber  provides  for  a  projectile  of  greater 
weight,  the  muzzle  velocity  may  be  reduced  a  given  ainount  and 
still  maintain  the  same  striking  energy,  and  this  increases  con- 
siderably the  life  of  the  weapon.  However,  with  these  guns  the 
trajectories  are  less  flat  than  with  a  gun  of  12-inch  caliber,  which 
is  not  desirable  in  naval  gunnery.  Consequently,  it  is  advanta- 
geous to  increase  the  muzzle  velocity  in  such  degree  as  not  to  lose 
advantage  of  the  greater  life  of  the  gun  and  yet  obtain  a  trajectory 
with  a  maximum  ordinate  which  will  satisfy  the  necessities  of 
naval  combat. 

For  this  reason  the  14-inch  gun  of  the  United  States  was  given 
originally  an  initial  velocity  of  2580  feet  per  second,  and  there  is  a 
tendency  to  increase  tiiis  to  2680  feet  per  second. 

Another  advantage  of  the  larger  calibers  is  the  moral  efl^ect 
they  impress  upon  the  men  who  serve  tliem,  since  they  are  beyond 
doubt  more  impressed  with  the  power  of  the  individual  gun  they 
are  serving  than  with  the  number  of  guns  which  their  ship  carries, 
and  ihey  will  be  more  confident  and  more  certain  of  victory  if  they 
are  firing  gujis  that  are  more  powerful  than  those  of  the  enemy, 
or,  at  any  rate,  those  that  equal  the  gims  of  the  enemy.  Inci- 
dentally it  should  be  mentioned  that  llie  ammunition  supply  is 
simplified ;  the  direction  and  control  of  fire  is  facilitated ;  first 
because  the  impact  of  larger  shells  is  more  easily  seen,  and.  also, 
for  a  given  displacement  there  arc  fewer  gims  to  control.  This 
has,  however,  a  serious  disadvantage,  which  will  be  mentioned 
later. 

The  advantages  and  disadvantages  of  the  increase  of  calibers 
above  12  inches  having  been  analyzed,  we  will  touch  in  passing. 
upon  the  problem  of  these  most  important  installations. 

We  will  consider  the  number  of  guns  that  a  battleship  rnn 
mount,  taking  20  per  cent  of  the  displacement  as  available  for 
armament.  Deducting  the  2  per  cent  necessary  for  secondary 
battery,  there  remain  18  per  cent  for  the  principal  installations, 
so  that,  since  the  complete  weight  of  the  armament  of  ten  guns, 
including  120  rounds  of  ammunition  for  each,  amounts  to  3250, 
3950,  and  4750  tons,  according  as  the  guns  are  of  12-inch,  13.5  inch. 
14-inch,  respectively,  we  are  bruuglit  to  displacements  of  18,000, 
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22,000,  and  26,500  tons,  as  the  case  may  be.    If  it  were  de-^ircd. 
example,  not  to  exceed  22,000  tons  displacement,  it  would  \ 
sarv  to  renounce  mounting  14-inch  guns  if  we  wished  to  install  ten 
large  guns. 

With  the  displacement  mentioned  a  ship  could  caiT>'  twel 
guns  of  12-inch,  ten  of  13.5-inch,  or  eight  of  14-inch.  Tht 
figures  throw  doubt  upon  the  advisability  of  exceeding  a  calil 
of  12  inches,  since  the  offensive  power  being  thus  concentrated 
so  small  a  number  of  pieces  (eight  if  14-inch  caliber  be  adopter 
it  is  much  to  be  feared  that  a  casualty  would  disable  an  imprn 
aliquot  part  of  the  armament. 

As  to  the  type  of  turret  to  be  selected,  double  or  triple,  the 
are  authorities  who  assign  to  each  gun  of  12-inch  caliber  a  w« 
of  250  tons  in  the  first  case,  and  150  tons  in  the  second,  ^ftfch 
shows  an  important  economy  of  weight  amounting  to  one  f« 
in  ten,  in  case  triple  turrets  are  used. 

Certain  English  and  Italian  publications  claim  that  the  saving  ol 
weight  is  even  greater. 

The  triple  turret  has  the  further  advantage  of  requiring  a  less 
numerous  personnel  and  of  simplifying  fire  control.  But  it  p*»- 
sesses  the  disadvantage  of  a  greater  turning  moment  when  t!»c 
side  gxms  are  fired,  and  the  accumulation  of  gases. 

Italy  has  been  the  first  nation  to  launch  a  battleship  can 
triple  turrets,  but,  as  Sir  William  White  says,  the  sanction  of 
practice  depends  for  proof  upon  rapidity  of  loading  and  firing,  andl 
there  still  remains  the  risk  of  disability  of  a  large  number  of  majofj 
guns  at  the  same  time. 
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In  what  way  must  development  tend  in  order  to  increase  the 
number  of  hits  at  battle  ranges? 

One  frequently  hears  after  a  practice :  **  We  straddled  the  target 
and  would  iiave  made  a  number  of  hits  had  the  dispersion  been 
less."  From  others  is  heard:  "Our  salvos  were  beautifully 
grouped,  but  they  were  not  on  the  target.  More  hits  could  have 
been  made  if  dispersion  had  been  greater." 

In  any  analysis  of  gun  fire  it  is  evident  that  the  hitting  of  a 
target  depends  on  two  factors: 

(a)  Range  error  and  lateral  error; 

(b)  Dispersion,  both  vertically  and  laterally. 

For  convenience  they  may  be  referred  to  as  fire-control  errors 
and  dispersion  errors. 

At  target  practice  an  attempt  is  made  to  place  the  mean  point 
of  impact  of  each  salvo  exactly  in  the  center  of  the  target,  but  this 
is  impracticable  of  attainment  for  obvious  reasons,  and  it  is  found 
that  the  mean  point  of  impact  is  either  short  of  the  target  or 
beyond  it.  Similarly,  the  mean  ptjint  of  impact  is  either  to  the 
right  or  the  left  of  the  centre  of  the  target. 

On  each  salvo,  therefore,  there  is  a  definite  range  error,  and  a 
definite  lateral  error.  The  average  of  these  errors  for  a  target 
practice  gives  an  average  range  error  and  an  average  lateral 
error  for  each  firing  ship. 

It  is  evident,  too,  that  each  salvo  will  be  dispersed  both  verti- 
cally and  laterally. 

These  conditions  must  be  fully  appreciated ;  the  two  kinds  of 
errors  (fire-control  errors  and  dispersion  errors)  occur  on  every 
salvo  fired,  and  they  embrace  every  error  that  exists  in  the  firing  of 
guns. 


i6o2  Dispersion  and  Accuracy  of  Fire. 

These  two  errors  vary  on  each  salvo,  and  are  closely  associated 
with  each  other. 

Let  us  consider  first  (a)  the  range  error  and  the  lateral  error. 

If  the  correct  sight-bar  range  and  the  correct  deflection  were 
known  for  each  salvo,  it  is  evident  that  hitting  would  be  a  maxi- 
mum when  there  was  no  dispersion,  vertically  or  laterally.  That 
is,  with  known  sight-bar  range,  and  known  deflection,  all  dis- 
persion should  be  wholly  eliminated. 

The  range  and  deflection  are  not  accurately  known,  however: 
they  vary  from  salvo  to  salvo.  The  spotter,  with  the  aid  of  fire- 
control  instruments,  attempts  to  keep  the  range  and  deflection 
accurately,  but  errors  exist  on  each  salvo. 

Admitting  then  that  there  must  be  a  range  error  and  a  lateral 
error  on  each  salvo,  it  is  important  to  observe  what  eflFect  on  hit- 
ting is  caused  by  dispersion. 

(Dispersion  is  a  very  loosely  used  word.  So  far  as  conceras 
gunnery  it  should  be  used  to  indicate  the  average  distance  ci 
shots  from  the  mean  point  of  impact ;  it  is  the  mean  vertical  dis- 
persion, or  the  mean  lateral  dispersion.  If  it  is  used  to  indicate 
the  distance  between  the  outer  shots  of  a  salvo,  it  becomes  con- 
fusing ;  furthermore,  the  distance  between  the  outer  shots  of  a 
salvo  is  of  little  consequence,  and  has  not  the  matheifiatical  sig- 
nificance conveyed  by  the  term  "  mean  dispersion."  Dispersion 
will  therefore  be  used  to  indicate  mean  vertical  dispersion,  or 
mean  lateral  dispersion.) 

It  will  be  foimd  that  a  flat  trajectory  gim  has  large  horizontal 
dispersion,  but  small  vertical  dispersion.  At  longer  ranges  the 
horizontal  dispersion  decreases,  but  the  vertical  dispersion  in- 
creases. We  arc  concerned  principally  with  vertical  errors,  and  it 
avoids  confusion  and  makes  the  subject  much  clearer  to  consider 
all  errors  as  cither  vertical  or  lateral.  All  horizontal,  or  range 
errors  are  therefore  reduced  to  vertical  errors  to  simplify  the 
problem. 

If  it  were  known  that  on  any  salvo  there  would  be  a  definite 
range  error  and  a  tlcfinitc  lateral  error,  it  can  be  shown  matlic- 
matically  that,  neglcctinj;  the  smaller  terms,  the  greatest  pojisiMc 
mmiber  of  hits  would  be  made  when  the  dispersion  of  the  salvo  is: 
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(i)   £,  =mean  vertical  deviation  of  mean  point  of  impact  of 
salvos  (range  error)  in  feet. 

(2)  £i  =  mean  lateral  deviation  of  mean  point  of  impact  of 

salvos  (lateral  error)  in  feet. 

(3)  D(.=mean  vert,  deviation  of  gun  (dispersion)  in  feet. 

(4)  /?/  — mean  lateral  deviation  of  gun  (dispersion)  in  feet. 

(5)  j=3 height  of  target,  in  feet. 

(6)  w;= width  of  target,  in  feet. 

For  practical  purposes  the  dispersion  that  produces  the  greatest 
number  of  hits  may  be  taken  as  80  per  cent  of  the  fire-control 
errors. 

If  the  dispersion  of  the  salvo  is  greater  or  less  than  the  values 
given,  the  hits  will  decrease. 

On  every  salvo  there  is  a  range  error  and  a  lateral  error,  and 
consequently  there  is  a  definite  dispersion  for  each  salvo  that  will 
give  the  greatest  number  of  hits. 

It  is  evident  that  the  range  error  and  the  dispersion  are  closely 
associated  with  each  other.  Hitting  cannot  be  increased  by  re- 
ducing the  dispersion,  or  increasing  it.  unless  the  effect  on  the 
range  error  is  considered — but,  on  the  other  hand  hitting  can 
always  be  increased  by  reducing  the  fire-control  error,  no  matter 
what  the  dispersion  is.  The  question  is  frequently  asked,  should 
dispersion  be  increased  or  decreased  to  increase  the  hitting? 

Even  supposin.c:  that  all  dispersion  could  he  eliminated,  and 
that  all  the  shots  of  a  salvo  fell  in  a  point,  it  is  evident  that  range 
errors  and  lateral  errors  of  considerable  magnitude  would  still 
exist.  We  should  then  be  confronted  with  the  fact  that  having 
eliminated  all  dispersion  the  hitting  could  actually  he  increased 
by  introducing  dispersion.  We  may  accept  as  a  settled  fact,  then, 
that  in  gvmnery  a  certain  amount  of  dispersion  is  necessary  to 
produce  the  greatest  number  of  hits. 

There  is  no  doubt  that  si>otting  is  facilitated  if  the  dispersion  is 
small,  and  the  fire-control  error  should  thereby  be  reduced.  This 
is  a  very  imjxtrtant  point.  Were  it  not  for  this  consideration,  it 
would  not  be  necessary  to  dwell  on  dispersion  until  the  practical 
limits  of  the  fire-control  error  had  been  established.  Then  it  could 
be  ascertained  whether  the  existing  dispersion  should  be  increased 
or  decreased. 

An  examination  of  firings  of  8-inch  and  12-inch  gpans  of  the 
Atlantic  fleet,  in  the  practices  of  the  fall  nf  1911,  and  the  spring 
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nf  igi2,  shows  that,  maintaining  the  same  fire-control  errors,  t 
hitting  would  have  been  increased  by  having^  more  disper^K^L 
At  a  range  of  10,000  yards  the  vertical  dispersion  should  have 
been  increased  15  to  30  per  cent,  and  the  lateral  dispersion  is 
much  in  one  case  as  40  per  cent  to  ensure  the  maxiniiitn  hiU 
with  the  existing  fire-control  errors. 

It  is  injportant  to  understand  this  clearly.  If  the  fire 
error  had  remained  uncliangcd,  the  dispersion  could  hav 
nearly  trebled  in  some  cases  without  decreasing*  the  hits,  and  an 
increase  of  dispersion  of  15  to  30  per  cent  would  have  actoallr 
increased  the  hilling. 

On  the  other  hand,  no  matter  whether  the  dispersion  were  hr^ 
or  small,  every  decrease  in  the  fire-control  error  would  have  le- 
suited  in  a  direct  increase  of  hits. 

There  is  no  doubt  ihat  decreased  dispersion  will  assist  ihf 
spotter  to  reduce  the  fire-control  error,  but  as  considerable  dr*- 
persion  will  always  be  present,  the  probable  reduction  in  ttft 
fire-control  error  due  to  decreased  dispersion  cannot  be  statei 
Furthermore,  it  is  important  to  keep  in  mind  that  the  spotter  is 
one  element  only  in  fire  control,  an<l  the  excellent  work  of  « 
spotter  may  be  vitiated  by  the  other  factors  of  the  fire  contmL 
In  some  systems,  too,  more  dependence  is  placed  on  range  finderft 
than  on  spotters,  and  dispersion  wOuld  therefore  not  infl 
the  fire-control  errors. 

In  contemplating  the  subject  one  fact  stands  out  apparent^ 
all  energy  must  be  devoted  to  reducing  in  every  way  possible  the 
fire-control  errors,  for  no  matter  what  the  dispersion,  any  de- 
crease in  range  and  deflection  errors  at  once  increases  the  hitting. 
The  crying  need  is  for  more  accurate  tracking  and  better  >;p<  jtting 
— in  short,  better  fire  control. 

In  order  to  assist  the  spotter  tliere  should  be  the  least  possible 
dispersion. 

When  everything  possible  has  been  done  to  reduce  fire-control 
errors,  and  dispersion  has  been  kept  as  small  as  possible,  target 
practice  firings  will  show  what  range  and  deflection  errors  arc 
obtained.  These  firings  will  also  give  the  dispersion  of  salvos,  and' 
it  will  be  apparent  al  once  whether  the  dispersion  is  too  small  or 
loo  great  to  ensure  the  greatest  number  of  hits. 
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Rear-Admiral  B.  A.  Fiske.  U.  S.  Navy.— While  it  is  clear  that  Lieutenant 
Long's  able  article  brings  out  sharply  an  important  but  neglected  tnith,  it 
is  equally  clear  that  its  efTect  will  be  beneficial  only  in  so  far  as  the  inference 
drawn  from  it  is  correct. 

If  the  inference  drawn  be  incorrect,  the  lesson  it  conveys  may  be  ignored: 
it  may  even  be  perverted  to  a  wrong  use. 

Tliat  an  incorrect  inference  may  be  drawn  by  some  officers  seems  prob- 
able: in  fact  it  is  Iwlicved  that  some  officers  have  actually  drawn  the  in- 
correct inference  that  the  article  teaches  that  our  salvos  are  bunched  tou 
closely. 

Of  course,  the  correct  inference  is  that  the  article  teaches  that  our  fire 
control  errors  are  twt  great,  and  should  be  reduced. 

If  this  inference  be  drawn,  the  article  will  be  most  beneficial,  because 
everybody  will  then  see  the  necessity  for  training  men  to  use  the  range 
tinder. 

Captain  J.  H.  Glennon.  U.  S.  Navy. — I  think  the  discussion  of  this 

question  could  be  improved  by  strict  adherence  to  technical  terms,  the 
present  tendency  being  to  use  such  terms  too  loosely.  This  loose  use  of 
words  is  at  first  a  convenience,  but  in  the  last  analysis  leads  to  confusion. 
There  is  a  mathematical  theory  of  errors  quite  as  exact  as  other  mathematics 
based  primarily  on  the  equal  prubabiiity  of  committing  any  given  error  and 
its  equal  in  the  opposite  direction.  This  premise  is  only  approximately  true 
with  gun  fire  and  especially  with  errors  in  the  range  direction,  as  will  become 
apparent  if  we  consider  that  many  of  iht  errors  are  made  in  small  angles  at 
(he  gun  itself;  and  the  effect  of  a  downward  angle  is  not  the  same  in 
diminisliing  r;uige  as  that  of  an  equal  upward  angle  in  increasing  it;  nor 
have  decreases  in  muzzle  velocity  the  same  value  in  decreasing  range  as  have 
equal  increases  in  velocity  in  the  opposite  direction.  The  application  of  the 
theory  of  errors  then  to  gim  fire  can  only  l>c  appro.Kimate.  It  is  or  should 
be  presumed  that  a  spotter  of  any  capacity  will  in  the  long  run  have  bis 
mean  point  of  impact  on  the  target  point  of  aim.*  From  this  target,  then, 
as  projected  on  the  sea  along  the  line  of  fall  of  projectiles,  equally  probable 
range  errors  will  be  practically  equal,  long  or  short.  The  extreme  range 
error,  long  or  short,  will  be  about  three  times  the  mean  range  error  (or 
average  of  all  range  errors),  and  for  practical  purposes  may  be  taken  three 

♦It  may  eventually  be  demonstrated  that  due  to  the  method  of  siK>tling 
,  a  certain  spotter  averages  a  certain  amount  short  or  long.    This  should  he 

I  applied  as  a  permanent  correction  to  his  ranges. 
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times  exactly.  The  proportion  is  equally  true  for  any  krnd  of 
vertical,  lateral,  radial,  or  absolute,  made  by  projectiles  fired  ander  tbe 
existing  or  any  chosen  conditions.  It  is  of  course  not  trae  for  wild,  tcxnb- 
ling,  accidental,  or  random  shots,  or  for  shots  6rcd  nnder  coaditioas  cf  a 
different  kind. 

There  are  a  multitude  of  causes  of  error  in  gun  nre,  bat  wfaatr^a'  the 
separate  mean  errors  due  to  the  various  causes  may  be,  the  most  probabie 
value  of  the  combined  mean  error  will  be  the  square  root  of  the  sam  ei 
the  squares  of  these  separate  mean  errors  (following  the  theory  of  etron* 
and  the  chance  of  hitting  will  be  diminished  according  to  the  same  theory 
as  the  fmal  mean  error  is  increased.  This,  it  should  be  understood,  b  ia 
the  long  run.  One  great  dispersion  may  at  times  accomplish  a  hit  wfacrea 
short  dispersion  could  not  with  the  same  mean  point  of  impact  (oot  tbe 
target)  for  the  salvo,  but  it  can  work  a  miss  equally  well  where  a  sbcn 
dispersion  would  get  two  shots  in  the  target. 

A  shot-gun  is  a  weapon  that  fires  a  great  number  of  projectiles  a  a 
short  time.  Any  one  of  these  minor  projectiles  will  suffice  for  the  birffir 
object  ordinarily  fired  at,  and  the  endeavor  is  to  cover  the  space  in  tixi 
the  bird  or  object  may  be.  There  is  no  method  of  correction  for  succcsR^ 
shots,  as  it  is  not  possible  to  determine  by  sight  where  most  of  the  slue 
have  gone.  Two  bodies  moving  in  the  same  portion  of  space  are  the  mort 
apt  to  collide  as  their  sizes  or  that  of  either  is  increased,  and  in  the  shot-fon 
the  working  size  of  the  projectile,  taking  all  with  spaces  as  one  projectile 
is  increased  to  a  limit  where  it  is  considerably  greater  than  that  of  the  tar^ 
But  if  the  desire  were  to  hit  the  bird  or  object  as  often  as  possible  with 
individual  projectiles,  and  if  hits  could  be  noted  on  a  larger  target  aroint: 
such  object,  it  is  sufficiently  apparent  that  a  much  greater  number  of  hit> 
could  be  gotten  by  successive  shots  with  an  accurate  weapon  than  by  the 
same  number  of  projectiles  fired  from  a  shot-gun;  as  for  example,  by  the 
use  of  a  gallery  rifle  at  a  mark  on  a  target  at  shot-gun  ranges.  .And  do  the 
best  we  can  with  gun  and  instruments,  due  to  the  outside  influences  such 
as  fluctuations  in  atmospheric  refraction,  in  strength  of  wind,  in  barometric 
pressure,  with  holes  in  the  air,  variations  in  temperature  of  charge  and 
gun,  varying  vibratory  droops  or  rises  of  pun-muzzle,  varying  spring  or 
jump  for  different  mounts  or  for  the  same  mount  with  different  traininp. 
varying  uncompensated  vertical  angles  of  axis  of  elevation  of  gun,  etc.. 
there  mil  always  be  relatively  to  a  ship-target  more  than  sufHcii'nt  simi- 
larity to  a  shot-'t^un  dispersion  with  even  our  best  salvos.  If  we  are  con- 
sidering only  one  salvo  or  are  not  going  to.  or  cannest.  s]>ot  at  all,  and  the 
range  finder  is  not  adjusted  to  the  gun  by  a  known  mean  oirrection  for  the 
range  used  and  under  the  prevailing  conditions,  it  wimld.  without  doubt, 
be  better  to  waste  a  certain  amount  of  ammunition  liy  throwing  in  an 
intentional  controllable  dispersirm  by  simply  firing  the  guns  with  varying 
range  settings  covering  the  prol>ahle  range  error.  This  would  simulate  a 
good  shot-gim.  but  if  continued  would  make  for  very  primitive  target 
practice.  It  is  a  method  adapted  to  an  unlimited  supply  of  ammunition  and 
corresponding  capacity  of  weapon  to  use  it,  and  is  especially  available  for 
small  arms  and  with  the  battle  conditions  of  land  forces. 
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The  line  of  advance  for  larger  guns  seems  always  to  point  in  the  direction 
of  precision  with  men.  instruments,  implemenls  and  methods.  Controllable 
dispersion  has  a  value  under  certain  circumstances,  not  inconsistent  with 
precision  in  method.  But  great  dis|)ersion5,  if  not  worked  according  to  a 
progressive  system  with  sights  set  as  regularly  increasing  increments  and 
with  guns  fired  in  succession,  put  the  spotter  entirely  in  the  air.  In  short, 
large  gun  errors  make  large  spotter  errors,  and  ships  that  are  trying  to  make 
records  choose  every  favorable  condition,  calm,  clearness,  uniform  tempera- 
ture of  magazines,  etc.,  with  a  view  to  reducing  every  mean  error  due  to 
any  of  the  numerous  causes  as  much  as  possible,  well  knowing  that  their 
various  poor  scores  have  been  due  to  a  failure  to  overcome  some  one  or 
more  of  these  embarrassing  conditions  in  the  past.  Errors,  reduce  them  as 
we  may,  are  altogether  too  lar^e,  and  eterything  possible  should  be  done  to 
eliminate  them.  It  is  no  more  necessary  to  separate  the  spotter  error  from 
the  gun  error  proper  than  it  is  to  separate  the  refraction  or  other  lypes  of 
error,  and  with  the  accurate  methods  of  recording  now  beginning,  it  may 
soon  be  practicable  to  differentiate  the  one  as  well  as  the  others,  down  to  a 
point  where  the  spotter  and  the  pointer  and  other  persons  involved  with 
various  causes  of  error  could  be  intelligently  marked  as  to  qualification  for 
the  posts  they  thus  occupy,  as  well,  wc  might  add,  as  could  the  accuracy 
of  the  gun  unit  itself,  in  the  state  at  which  it  has  at  length  arrived  through 
increasing  age  and  use. 


LiETiT.-CoMMANDEk  RiDLEV  McLean,  U.  S.  Na>'y.— I  find  this  a  most 
difficult  paper  to  discuss,  on  account  of  the  fact  that  it  arrives  at  no  final 
conclusion,  which  has  a  practical  bearing  on  gunnery  training. 

The  paper,  if  read  casually,  especially  by  the  many  young  ofllcers  in  the 
service  who  have  given  the  question  little  thought,  might  readily  be  con- 
strued into  a  mathematical  demonstration  that  dispersion  in  gunnery  was  a 
good  thing  and  that  in  practical  gmtnery  training  it  was  not  necessary  to 
reduce  dispersion  to  the  tninimum  limits  possible. 

If  this  academic  discussion  of  the  relation  between  fire  control  errors 
and  dispersion  errors  is  to  have  this  effect,  the  paper  is  pernidous  and 
inimical  to  practical  gunnery  training  in  the  navy. 

A  popular  novel  a  few  years  ago  demonstrated  that  for  certain  reasons  a 
certain  number  of  fleas  were  good  for  a  dog.  but  still  the  average  dog, 
despite  all  possible  care,  has  a  sufhcicnt  number  for  the  purpose ;  so  also  in 
practical  gunnery.  I  feel  that,  strive  as  hard  and  as  intelligently  as  we  may, 
wc  shall  always  find  that  wc  have  more  dispersion  than  we  want,  and  any 
treatise  or  paper,  however  correct  may  be  its  mathematics,  which  leads  the 
service  to  regard  dispersion  with  equanimity — in  fact  which  leads  us  to 
regard  dispersion  in  any  other  light  than  as  the  very  greatest  enemy  to 
efficient  gunnery — cannot  but  have  a  bad  effect. 

Lieutenant  Long  concludes  that  fire  control  errors  must  be  reduced  to  the 
minimum  pdHsiblc.  and  states  that  then  *'  it  will  be  apparent  at  once  whetJicr 
dispersion  is  loo  small  or  too  great  to  insure  the  greatest  number  of  hits." 

Academically  this  statement  is  true;  practically  it  is  not  true,  because  we 
can  never  arrive  at  a  point  where  wc  can  say  that  fire  control  errors  have 
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been  reduced  to  the  mathematical  minimum.     Fire  control  crror»  vary 
much  with  the  spotters,  with  the  range  finders,    with    die   cDndiiioo 
spotting  glasses,  with  atmospheric  conditions,  and   with    disprrsitsa  itself.' 
that  it  seems  titopian  to  state  thai  we  can  ever  arrive  at  such  a  state  l^ 
training  throughout  the  service  as  to  juMify  us  in   stopping  to  cotuiAa 
whether  or  not  our  dispersion  is  too  small.  

Uliis  paper  states  that  an  examination  of  the  Atlantic  fleet  rec( 
191 1  and   I9i2  shows  that,  maintaining  the  some  fire   controt  et 
hitting  would  have  Iwen  increased  by  increasing  the  dispersion. 

It  is  presumed  that  this  statement  is  correct,  yet  it  in  no  wise  follovY 
dispersion  ought  to  have  been  greater — it  simply  proves   that   hrc 
errors  should  have  been  less. 

In  deciding  whether  or  not  dispersion  should  ever  be  increased,  let  tts  iM 
be  led  too  far  by  purely  mathematical  deductions.    Let  us   rather  ccasa^ 
what  wc  are  striving  to  attain.    The  mathematics  of  the  paper  has  ntrrth 
demonstrated  that   for  a  given  error  in  tire  control,   E,   thrrr   must  W* 
certain  dispersion,  D.  to  give  the  maximum  numl>er  ot  hits,  but  as  thc/^ir 
itself  states  that  all  of  nur  energies  should  be  expended  to  reduce  E  tci» 
and  when  £  becomes  zero  D  must  also  become  zero,  it  would   f oUo»  If 
similar  elTorts  should  be  made  to  reduce  the  dispersion  error  to  a  nuniii^ 

So  much  for  the  mathematics  involved.  But  let  us  consider  an  9CUd 
target,  range  10.000  yards,  salvos  of  seven  12-inch,  2850  f.  s  sl>ot«  hatf 
fired  at  it,  and  let  us  disregard  all  lateral  errors  and  assume  that  m  t»A 
salvo  the  dispersion  between  different  shots  ts  uniform.  Certainly  ^ 
maximum  results  can  only  be  obtained  when  the  shots  are  well  bunched  nd 
when  the  center  of  impact  coincides  with  the  center  of  the  targret.  A  ttum 
vertical  dispersion  of  about  8  feet  under  such  conditions,  which  wooM 
make  the  salvo  cover  a  zone  about  105  yards  wide,  would  land  all  shots  00 
a  target  30  feet  high.  A  mean  vertical  dispersion  of  13  feet,  corresp(>nduiI 
to  a  width  of  zone  of  about  160  yards  would  render  four,  the  ^tmii 
possible  number  of  hits.  A  mean  dispersion  of  26  feet  vertically  wi 
result  in  only  one  hit  if  center  of  impact  coincided  with  center  of  larKct. 
two  bits  if  slightly  displaced  one  way  or  the  other. 

Two  hits  would  thus  be  a  ma.vimutn  possible  score  with  a  mean  dispersi 
of  26  feel,  which  corresponds  to  a  zone  about  312  yards  wide ;  one  hit  is 
maximum  possible  for  any  mean  vertical  dispcrsitin  in  excess  of  50  fi 
which  corresponds  lo  a  zone  625  yards  wide. 

Under  these  conditions  it  doesn't  matter  within  the  width  of  this 
where  the  target  is.  it  will  get  one  hit  and  no  more,  assuming  the  salvt 
correctly  aligned.     With  more  than  50  feet  mean  vertical  dispersion  llie 
target  may  be  straddled,  but  you  may  or  may  not  make  a  hit. 

Now,  it  is  perfectly  true  that  when  a  material  lire  control  error  exist^l 
dispersion  is  necessary  to  obtain  a  hit.  which  is  to  say.  that  a  perfectly 
bunched  salvo  which  for  any  reason  falls  short  or  over,  will  make  no  hhs: 
at  all.  whereas  if  these  shots  were  dispersed  sufficiently  one  or  possibly  ri«l) 
two  hits  might  be  made;  also  it  is  perfectly  true  that  with  a  crmftiderable 
dispersion,  lire  control  errors  within  the  limits  of  that  dispersion  will  not 
afTect  the  score;  but  it  is  fallacious  to  use  either  of  these  facts  as  an  argn- 
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mcnt  in  lavor  of  dispersion,  for  the  *implc  reason  that  gunnery  training 
must  be  based  on  a  system  which  leads  to  a  high  scort*,  and  a  high  score 
with  any  material  dispersion  is  mathuniatically  impossible. 

If  we  remember  that  two  hits  on  a  30  foot  target  is  the  maximum  possible 
score  when  the  shots  arc  uniformly  dispersed  through  a  zone  300  yards  wide 
(which  at  10,000  yards  range  is  not  in  any  sense  a  wide  dispersion),  and 
one  hit  the  maximum  possible  when  the  shots  cover  a  zone  600  yards  wide, 
and  that  neither  one  hit  nor  even  twu  hits  out  of  a  salvo  of  seven  shots  can 
be  considered  sufticiently  high  a  sc^re  in  be  considered  a  goal,  it  follows  thai 
every  effort  should  be  made  to  reduce  dispersion  to  the  smallest  irossible 
limit,  and  consequently  we  must  reduce  nur  lire  control  errors  so  that  we 
ran  iitilir.e  the  greatest  accuracy  of  fire  that  it  is  possible  for  us  to  attain. 
Any  other  method  is  false  training. 

It  may  readily  be  shown  that  under  certain  conditions  a  greater  miml>cr 
of  hits  would  have  been  obtained  by  increasing  the  dispersion,  but  it  can 
uei'tr  be  shoztti  tiiat  a  really  hifih  score  could  ever  be  obtained  in  that 
manner.  Dispersion  absolutely  precludes  a  high  average  score,  and  though 
it  may  render  a  low  average  almost  certain,  it  must  be  remembered  that 
low  averages  won't  win  battles. 


LiEUT.-CoMM.ANDER  T.  T.  Craven,  U.  S.  Xavy. — In  considering  the  ques- 
tion under  discussion,  which  involve.*;  practical  long  range  firing  from  a  ship, 
one  is  impressed  with  the  lack  of  accurate  data  on  which  to  base  con- 
clusions. 

The  methods  which  have  been  in  vogue  for  ascertaining  the  amounts  by 
which  the  targets  have  lieen  missed  at  target  practice,  together  with  the 
reliability  of  these  data  as  a  basis  for  precise  argument,  arc  probably  well 
understood. 

In  his  discussion  of  the  "Accuracy  and  Probability  of  Gun  Fire,"  page  134, 
Article  140,  Exterior  Ballistics,  the  late  Professor  Alger  makes  the  follow- 
ing statements : 

"  Evidently  the  less  the  mean  errors  of  a  gtm  the  more  important  it  is  to 
accurately  regulate  its  fire;  if  the  distance  of  the  mean  point  of  impact  from 
the  target  is  more  than  three  times  the  mean  error  of  the  gun,  there  will  be 
practically  no  hits  at  all. 

"  .  .  .  .  Thus  wc  sec  that  a  gun  may  be  severely  handicapped  by  its  own 
accuracy  if  the  range  is  not  known  within  10  per  cent." 

The  truth  of  the  opening  statement  contained  in  the  tirst  paragraph 
requires  no  elucidation.  That  in  the  second  paragraph  is  shown  to  be 
correct  in  the  deductions  that  precede  it. 

Lieutenant  Schuyler  aptly  closes  his  well-written  notes  on  this  same 
subject  in  Volume  37.  No.  ,^.  Whole  No.  t.iQ,  of  the  UKiTi!n  States  Naval 
Institvte  Phocerihn(;.s.  with  the  statement  that  "  .  .  .  .  their  importance 
seems  to  justify  the  systematic  collection  of  data  and  further  study." 

Wc  have  seen  the  range  constantly  and  rapidly  increase  within  the  last 
few  years  and  this  is  primarily  because  the  so-called  fire  control  errors  have 
been  steadily  reduced.  The  JO  per  cent  error  considered  by  Professor 
Alger  in  1904,  when  5000  yards  was  thought  to  be  a  long  range,  would  be 
regarded  as  excessive  to-day  at  double  that  distance. 
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There  has  been  a  corresponding  improvement  in  all  of  the  nietiiodi 
long  range  control  and  a  decrease  of  the  dispersions  incident  to 
has  also  been  accomplished. 

The  advances  that  have  resulted  in  heavy  gutis  becoming  weapons  oi 
precision  have  permitted  the  successful  control  of  hre  at  long  ran^e.  Any 
improvement  in  the  accuracy  of  the  guns,  which  results  in  a  further  de- 
crease in  dispersion,  will  bring  about  a  corresponding  improvement  in  Uk 
facility  of  control  afloat  and  an  increase  in  hitting  power- 

'i'hc  fact  that  the  performance  of  the  gun  has  directly  to  do  wilb  6rt 
control,  and  perhaps  the  establishment  of  the  range,  must  not  be  om 
looked.  While  it  is  manifest  that  the  errors  of  gun  tire  are  due  to  a  »ai^i. 
of  causes,  it  is  also  evident  that  the  fire  control  oflicer  aHoat  has  to  dcti 
with  the  summation  uf  all  the  parts  of  whidi  it  is  compused.  i  r,  tk 
whole  error. 

\  reduction  in  any  one  of  the  composing  parts  reduces  the  wbok  tnm 
and  constant,  systematic,  and  continued  efTort  must  be    directed  Xawmi 
searching  out  and  eliminating  such  of  these  parts  as  may   be   rrdtaier 
eliminated. 

With  accurate  guns,  dispersion  can  be  regulated  at  will.  Without  aocunlt 
weapons  as  well  as  accurate  instruments  and  methods  of  fire  control  acca- 
rate  gunnery  is  impossible. 

The  author  has,  after  a  considerable  discussion,  arrived  at  the  crux  of  Itn 
argument  in  the  self-evident,  well-understood  conclusions  that — 

"  In  order  to  assist  tlic  spotter  there  must  be  the  least  possible  dispcrsicM.* 
and  "  when  everything  possible  has  been  done  to  reduce  fire  control  crrvn, 
and  dispersion  has  been  kept  as  small  as  possible,  target  practice  tiring  w^ 
show  what  range  and  detlection  errors  arc  obtained.  These  firings  will  Use- 
give  the  dispersion  nf  salvos,  and  it  will  be  apparent  at  once  wbetber  the 
dispersion  is  to<>  small  or  too  great  to  insure  the  greatest  number  of  bits.* 


\ 


LiEUTXKANT  W.  K.  Van  Aukek.  U-  S.  Navy.— The  article  by  Licutcnani 
Long  on  "Dispersion  and  Accuracy  of  Fire"  is  a  most  timely  one  At 
present,  ships  are  not  getting  (he  percentage  of  hits  at  long  ranges  wbich 
arc,  and  must  be  expected.  An  Arkansas  or  iVyoming  not  hitting  at  long 
ranges  is  not  to  be  feared  by  a  Michigan  whose  guns  are  hitting.  It  is  aoM 
important  now  to  consider  how  to  increase  the  hitting  cfHciency  of  orv 
ships,  for  no  type  of  battleship  of  the  largest  di.iplacemcnt  and  guiu  is 
superior  to  older  ships  in  gun  fire  unless  the  weight  of  metal  hitting  b 
a  fair  i)crcentage  of  that  thrown  from  the  firing  ship  on  each  broadside. 

From  results  of  firing  where  spoilers  have  controlled  the  fire,  it  seen* 
im|>ossib]c  to  get  the  mean  point  of  impact  of  salvos  nearer  than  150  yards 
to  the  center  of  danger  space.  In  such  salvos,  the  average  mean  dtspersioa 
was  about  50  yards.  Now.  from  a  consideration  of  this  aiticle  and  tnat  \n 
Ensign  Schuyler  on  "Dispersion  in  Salvos,"  published  in  September,  igjt, 
it  is  granted  to  be  true  that  the  mean  vertical  disi)ersion  to  attain  a  maxi- 
mum percentage  of  hits  at  any  range  or  target  should  be  equal  to  4/S  ^^ 
80  per  cent  of  the  distance  of  the  mean  point  of  impact  from  the  cMitcr  of 
the  danger  space.    If  many  salvos  are  fired,  where  there  are  vertical  di«- 
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persion  and  fire  control  errors  it  is  admitted  this  relation  will  hold  true. 
In  battle  where  an  enemy's  ship  is  500  to  600  ieet  in  length,  lateral  dis- 
persion will  catisc  few,  if  any,  misses.  In  theory  and  practice,  this  mean 
lateral  dispersion  is  about  equal  to  the  mean  vertical  dispersion  at  long 
ranges.  So  under  battle  conditions,  only  mean  vertical  dispersion  need  be 
considered.  Hence  with  the  existing  fire  control  error  of  150  yards,  there 
should  theoretically  be  about  120  yards  mean  dispersion  to  secure  the  maxi- 
mum hits.  As  this  is  rvdmitted  to  be  at  least  twice  the  dispersion  that  exists 
now,  it  is  seen  that  a  large  percentage  of  hits  arc  lost 

Though  at  present,  spotters  have  not  materially  reduced  their  errors  in 
controlling  salvos  of  reduced  dispersion,  the  fact  remains  that  we  cannot 
afford  to  even  consider  an  increase  of  dispersion  beyond  that  which  is 
brought  about  by  natural  and  expected  gun  errors.  As  dispersion  has  htcn 
reduced  somewhat,  the  fire  control  efficiency  has  not  kept  apace.  The 
materiel  seems  to  be  ahead  of  the  fire  control  training.  This  reduced  dis- 
persion has  not  as  expected  reduced  the  fire  control  errors. 

After  reading  this  article  of  Lieutenant  Long's,  one  oiight  not  to  seriously 
consider  making  an  increase  in  dispersion.  We  cannot  afford  to  be  satisfied 
with  the  present  fire  control  errors  and  assume  that  no  improvement  can  be 
made  at  long  ranges — through  training  or  by  study  of  the  science  of  gunnery. 
In  bringing  about  a  greater  dispersion  by  any  means  and  working  for  a 
scattered  salvo  in  the  .hope  of  getting  one  or  two  hits  by  luck,  we  would 
convert  our  modem  battery  into  a  large  "shot-gun"  and  sacrifice  every- 
thing to  pure  luck.  By  alt  means  we  should  seek  for  small  dispersions  and 
work  for  reduced  errors  ih  control  of  the  Hre  at  long  ranges. 

As  regards  the  fire  control  error  it  is  believed  that  its  principal  com- 
ponent is  that  due  to  spotting.  This  statement  is  based  upon  the  average 
records  of  spotters  at  spotting  practice  compared  with  the  fire  control 
errors  in  actual  battle  practice.  This  spotting  error  can  be  decreased  by 
systematic  training  and  a  study  of  the  science  of  gunnery.  It  is  believed 
that  range  finders  combined  with  the  spotting  will  halve  the  present  fire 
control  errors,  and  with  this,  a  natural  mean  dispersion  of  20  to  30  yards 
will  about  agree  with  the  dispersion  of  theory. 

Gun  fire  at  Iohl;  r.uiges  is  based  on  science,  and  now,  more  than  ever,  all 
ordnance  officers  should  be  conversant  with  the  action  of  powder,  ballistics, 
probability  of  hitting  and  all  elements  bearing  upon  the  trajectories  of 
projectiles  fired  at  long  ranyc.  These  problems  involved  in  long  range 
control  will  require  deep  study  and  careful  investigation.  It  would  seem 
that  a  special  gunnery  ship  could  be  assigned  for  this  duty,  and  in  addition 
to  study  carried  on  aboard,  practical  experiments  could  be  made  at  various 
ranges  in  spotting,  range  finding  and  the  limits  of  long  range  firing. 

ft  is  reasonable  to  expect  that  improvement  can  and  will  l)e  made  in  the 
cntrot  nf  long  range  salvos.  Xo  haphazard  work  will  bring  this  about. 
What  is  needed  is  a  calibration  range.  "Gunnery  Experts'*  ship,  target 
practice  conducted  at  long  ranges  by  officers  trained  on  the  gimncry  ship, 
a  range  finder  experimental  station,  and  a  study  of  the  science  of  gunnery. 


LreuTENAvr  (i.  L-  SiHiivi-ER,  U.  S.  Navy. — It  i»  only  comparatively  re- 
cently thai  wc  have  hegnn  to  awaken  to  the  fact  that  in  view  of  the  im- 
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possibility  of  getting  the  center  of  impact  on  the  center  of  the  tArgei.  «hM 
hits  we  make  are  not  in  spite  of  dispersion,  but  by  zHrtuc  of  it.     ljrat«u* 
Long's  excellent  article  about  winds  up  the  presentation  of  this  side 
argument   and   it   is   hoped   that    familiarity   with    it    and    with    Or-ji- 
Pamphlet  No.  ^to  will  disi>el  some  mistaken  ideas  on  this  tnattrr  whieteaii 
only  too  prevalent  in  the  ser\'ice  at  large. 

The  dispersions  now  being  less  than  the  desired  80  per  cent  of  the  firv 
control  errors,  those  who  would  further  decrease  dispersion  befort  tre 
control  errors  are  further  decreased  do  so  with  a  mathematical  ccrumt^ 
that  they  will,  on  the  average,  fare  worse  than  now. 

There  are  in  the  service  many  officers  wlio  will  ignore  the  entire  ftfp 
ment  Iwcause.  on  the  face  of  it,  it  does  not  aeem  proper  that  the  pointtTi 
wh<»  aim  most  carefully  should  he  i>oorest  rewarded  in  hitting.     In 
it  almost  offends  our  sense  of  right  and  wrong  to  see  carelessness  a| 
rewarded.     It  should  not  be,  we  say.     But  sentimental    reasons 
stand  against  mathematical  ones. 

For  the  hcncfit  of  those  who  would  believe  it  if  it  all  did  not  scoif  li^ 
such  rank  hereby  and  opposed  to  what  they  have  grown  to  bclievt^MB 
religiously,  it  should  he  stated  that  the  idea  is  not  at  all  novel  tn  snBlll«> 
fire  at  long  ranges.  Perhaps  when  they  lind  it  a  perfectly  estaMi»he4  )>i 
well-rccognized  fact  in  small  arm  lire,  they  can  begin,  perhaps  grudgiagly.tt 
admit  there  may  be  sunielhing  in  it  after  all. 

-  The  Ril^e  in  War,"  hy  Captain  Eames.  V.  S.  A.,  is  interesting  reading  « 
this  connection  and  it  is  instructive  to  read  of  what  is  called  the  "cc 
bined  sight."  This  means,  usually,  that  the  front  rank  and  rear  rank 
sights  at  different  ranges  to  increase  dispersion,  to  make  it  bear  a 
favorable  relation  to  the  probable  error  in  estimating  the  range  of  theobyed 
When  the  dispersion  is  properly  increased  more  hits  are  expected  WhO' 
wc  get  to  know  of  this  principle  in  small  arm  tire,  maybe  we  can  with  U 
distrust  listen  to  those  who  claim  it  is  just  the  same  with  naval  gum. 


In  lUH^j 


Navy  Yard  Problems. 

(See  No.  143) 

Assistant  N.m'al  CoNSTRutTOB  C.  A.  Harrington,  U.  S.  Na%'y, — 1 
September  issue  of  the  Proceedings,  Assistant  Naval  Constructor  OtI 
has  contributed  some  novel  ideas  relative  to  navy  yards.  It  is  not  un 
stood  that  the  author  of  "Navy  Vard  Problems"  intended  to  treat  all  tbc' 
problems  involved  in  navy  yards,  l)ecausc  to  do  so  would  require  many 
issues  of  the  Pruoxdings  rather  than  some  twenty  pages  of  one  issue,  and 
would  probably  take  all  the  rest  of  Mr.  Otterson's  life  (the  latter  stat 
ment  being  in  no  wise  intended  as  a  reflection  on  his  ability).  He,  thcrcforr, 
perhaps  intentionally  treated  some  problems  "'  academically  "  and  ignored 
others  entirely,  for  which  he  has  been  rather  harshly  criticised.  In  the 
minds  of  some,  the  chief  fault  with  Mr.  Otterson's  essay  seenis  to  be  that 
he  forgot  to  mention  that  "  na^T  yards  exist  for  the  fleet."  a  statemen: 
which,  of  course,  is  quite  necessary  in  any  discussion  of  our  navy  yards. 
As  the  criticisms  contained  under  **  Discussion  "  in  PNOOtEtUKcs  No.  14J 
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failed  to  bring  out  what  appears  to  the  writer  to  be  misstatements  and  false 
logic  in  Mr.  Ottcrson's  essay,  and  as  it  drurs  not  seem  quite  right  that  these 
points  should  be  allowed  to  pass  unchallenged,  the  following  ideas  are 
submitted : 

ihe  navy  yard  problems  which  are  discussed  by  Mr.  Otterson  are:    (i)  - 
a  proposed  method  of  treating  alterations;  (2)  the  number  of  navy  yards: 
(3)  competition  in  manufacture  anionK  navy  yards. 

Alterations:  The  routine  suggested  by  Mr.  Otterson  is  considered  advis- 
able for  important  alterations.  If  the  alteration  requested  by  a  single  ship 
is  considered  of  suAicient  importance  in  the  discretion  nf  the  divisional 
commander,  the  mailer  could  be  referred  to  ships  of  a  division  and  then  to 
ships  of  the  fleet,  the  result  being  that  if  really  important,  general  authority 
for  the  change  would  be  issued  by  ihe  bureau  concerned  of  the  department. 
In  this  manner,  data  for  future  designs  would  also  be  on  file.  It  is,  however, 
noteworthy  that  fully  40  per  cent  of  the  items  on  page  863,  these  being  the 
most  important  items  also,  are  alterations  which  have  hccn  authorired  in 
general  letters  from  the  bureau  concerned.  A  good  many  alterations  re- 
quested by  ships  are  either  insignificant  in  character  or  of  a  local  nature, 
which  statement  is  also  borne  out  by  a  review  of  the  items  tabulated  on 
page  863.  From  these  two  facts,  therefore,  it  would  seem  that  the  items 
listed  by  the  author  fall  practically  into  two  classes,  namely:  (i)  those  of 
sufticient  importance  that  the  need  for  the  alteration  is  recognized  by  the 
bureau  concernt'd,  and  geniral  anihority  is  accordingly  issued;  {2)  altera- 
tions of  local  nature  or  unimportant  m  character.  The  routine  suggested 
by  Mr.  Otterson  would,  therefore,  be  necessary  on  exceptional  occasions. 

Number  of  navy  yards:  Mr.  Otterson  has  ably  pointed  out  the  disad- 
vantages of  consolidation  of  navy  yards.  A  single  navy  yard  is  operated  on 
the  basis  that  whenever  economical  and  military  policies  clash,  the  military 
policy  is  retained.  The  consideration  of  "sound  strategy"  and  the  "pork 
barrel  "  and  the  hunt  of  the  office  for  the  man  or  vice  versa  should  not  be 
introduced  to  befog  a  principle  which  we  use  50  often  these  days.  One  navy 
yard  on  the  Atlantic  Coast  would  imdoubtedly  be  more  economical  than 
five,  but  as  it  is  obviously  an  unmilitary  policy,  as  Mr.  Otterson  proves  be- 
yond the  shadow  of  a  doubt,  why  do  we  advocate  it?  The  policy  of  carrying 
**  all  our  eggs  in  one  basket "  is  not  quite  as  serious  as  the  author  makes 
out,  as  in  time  of  war  repairs  to  our  ships  could  be  effected  by  private  ship 
yards  in  addition  to  our  one  supfwscd  navy  yard.  If  the  repairs  to  our 
ships  required  docking,  however,  as  they  probably  would,  the  situation  is 
exactly  the  one  that  Mr.  Otterson  descril>es.  as  private  yards  in  this  case 
cannot  help  us,  as  only  one  of  the  private  shipyards  on  this  coast  possesses 
a  dry  dock. 

As  an  industrial  undertaking,  the  founding  of  one  large  yard  to  do  the 
work  of  our  present  yards  on  the  Atlantic  Coast  is  not  what  might  be 
called  a  diflicult  problem  in  the  light  of  modern  engineering.  It  is  easy  to 
conceive  that,  with  our  present  knowledge,  one  large  plant  might  be  built 
which  would  in  a  comparatively  short  time  pay  for  itself,  provided  a  proper 
location  were  secured.  One  of  the  requirements  of  a  proper  location  is 
close  proximity  to  a  labor  market  which  offers  mechanics  of  all  the  varied 
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trades.  This  requirement  positively  means  the  establishment  of  sacbfl 
yard  on  this  cnasl  in  the  vicinity  of  New  York,  Philadelphia,  or 
Manufacturing  plants  frequently  build  up  a  city  because  they  offer  stoiXr 
employment.  This  is  not  the  case  with  navy  yard  work,  and  good  medunici 
would  not  build  homes  and  locate  their  families  ant  place  on  the  shorn  *4 
Narragansett  Hay  with  the  prospect  of  fluctuating  work  in  a  Urf^c 
navy  yard.  Much  more  might  be  said  against  the  establishment 
large  navy  yard  on  the  Atlantic  Coast,  but  no  stronger  argui 
needed  than  those  which  Mr.  Otterson  has  brought  forth. 

Distribution  of  work  to  our  navy  yards:    The  proposal  which  Ml 
son  offers  bears  a  striking  resemblance  to  a  protective  tariff  proti 
infant  industries.    As  a  matter  of  fact,  Mr.  Otterson  is  pleading  for 
method  whereby  each  yard  manufactured  various  articles   of  cquipoyr 
quantities  proportional  to  the  demand  at  that  yard,  this  demand  hciDf  vi 
course  dependent  on  the  number  of  ships  assigned  to  the  yard  for  iqwuk 
which  is  the  condition  recommended  by  the  author  (see  top  of  fOft  ^' 
for  determining  the  factor  assignable  to  each  yard  to  be  used  in  dttfrdediv 
manufacture  work.     For  example,  before  the  nianutacturc   of  haBBKb 
was  concentrated  at  certain  yards,  the  New  York  yard    probably  ^» 
factured  all  the  hammocks  required  by  ships  domiciling  at  that  jard.a 
the  proposed  distribution  of  hammock  manufacture,  New  York  woaU  fR 
say  49  per  cent  of  the  work  on  account  of  the  number  of  5;hips  ass^Btrfto 
the  New  York  vard.    There  is  accordingly  nothing  new  in  the  propositaoL 

It  does  not  seem  thai  the  author  presents  any  arguments  tending  to  ^ 
qualify  competition  among  navy  yards  in  the  manufacture  of  certain  artkki 
of  equipage;  as  a  matter  of  fact,  it  would  seem  that  he  ha£  at  times  itttopci 
to  conclusions  which  are  not  justiftrd  even  by  assumed  premises,  iubk+t, 
when  he  states  at  the  top  of  page  871.  "so  it  appears  ....  at  a  crtstod 
time."  Such  conclusion  does  not  appear  to  be  justified  by  the  statenii 
immediately  preceding  it. 

As  to  the  method  or  basis  of  making  competitive  awards  (sec  page  ^] 
it  is  under.<;tood  by  the  writer  that  awards  are  not  made  wholly  cm  the 
of  competitive  bids,  but  that  past  performances  (ci-mparison  of  rrtttl 
costs  by  the  bureau  involved)  arc  also  very  largely  considered.     The 
docs  not  believe  that  excessively  low  estimates  are  intentionally  subnuneC 
as  each  yard  knows,  if  the  contract  be  seaircd,  that  it  must  make  gvxyd  Of 
stand  a  chance  of  losing  the  business. 

On  pages  872  and  87J,  the  author  gives  an  example  of  the  working  ol 
proposed  system  and  also  a  hypolhclical  case  of  competition.  Publif 
bulletins  containing  comparison  of  returned  cost  of  manufacture  and  dii 
ing  investigations  would  not  standardize  the  efficiencies  of  the  varrcnis  ?ani», 
as  there  would  always  he  "  a  least  efficient  "  yard.  Some  yards  have  jictttf 
machinery  than  others,  are  t>etter  equipped  with  dies  and  other  expensitt 
labor  saving  devices.  For  example,  in  making  drop  forgings,  wotLid  aB 
yards  be  provided  with  a  set  of  dies  as  good  as  those  at  Norfolk,  or  vobM. 
Norfolk  lead  in  the  manufacture  of  drop  forgings  and  the  other  ytrds  ti 
along  as  best  they  could  'f 

The  competitive  sjrstem  of  bidding  for  manufacturing  work  has 
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been  in  actual  practice  some  time,  and  up  to  date  no  yard  has  secured  a 
monopoly  of  any  line  of  manufacture.  Tlic  practical  result  has  been  thai 
manufacturing  work  has  been  distributed,  one  yard  making  ditty  boxes, 
another  yard  boat  chests,  a  third  jarcl  boat  hooks,  etc.  Actual  conditions, 
therefore,  are  quite  different  from  Mr.  OttcrsDn's  theoretical  conditions. 
There  is  a  great  stimulus  to  this  sort  of  competition,  because  if  a  manager 
at  one  yard  sees,  for  example,  that  other  yards  are  getting  most  of  the  wood 
work  manufacturing,  he  knows  that  there  is  something  wrong  with  his 
joiner  shop  and  will  proceed  to  investigate  it  very  thoroughly.  The  object 
of  every  efficient  manager  is  to  secure  the  manufacture  of  certain  articles 
of  equipage  which  will  help  him  in  maintaining  his  force  when  there  is  noi 
sufficient  ship  repair  work.  Unfortunately  there  is  not  sufficient  manu 
facturc  work  at  present  so  that  a  steady  force  can  be  given  employment. 
There  is,  however,  enough  manufacturing  at  some  yards  so  that  the  best 
mechanics  may  be  retained  when  there  is  a  dearth  of  ship  repair  work. 

On  page  872,  Mr.  Ottcrson  says  that  in  comparing  costs,  direct  labor  is 
"the  true  basis  of  comparison."  The  true  basis  of  comparison  should  be 
the  total  cost,  consisting  of  labor,  indirect,  and  material.  If  any  other 
method  is  used  in  comparing  costs  of  dilTcrent  yards,  a  false  conclusion  is 
likely  to  result  on  account  of  the  following  reasons: 

(i)  Owing  to  the  looseness  of  the  present  accounting  system,  labor  which 
at  some  yards  is  charged  on  the  job  as  "direct  labor"  is  charged  at  other 
yards  as  "indirect."  At  some  yards,  for  instance,  mill  work  on  boats  is 
charged  to  shop  expense  and  enters  into  the  cost  of  the  boat  as  "  indirect." 
Therefore,  if  direct  labor  only  were  considered  in  comparing  the  costs  of 
boats  made  at  different  yards,  those  yards  which  charge  mill  work  as 
indirect  would  appear  to  advantage. 

(2)  The  indirect  should  be  considered  for  the  reason  given  under  (i). 
Also,  a  number  of  shops  have  shop  plamiers  whose  labor  is  charged  in  the 
overhead  expense  of  the  shop.  Planning  tends  to  lower  the  direct  labor 
cost  and  to  increase  the  '*  indirect."  If  "  indirect  "  is  not  considered,  a  shop 
with  a  large  number  of  planners  would  undoubtedly  show  less  direct  labor 
cost  on  a  given  article  than  would  a  shop  with  a  less  number  of  planners. 

(3)  "  Material  "  cost  should  be  considered  because,  as  Mr.  Ottcrson  says, 
we  desire  only  the  "necessary"  quality.  Some  yards  would,  for  example, 
use  a  higher  grade  of  pine  than  was  necessary  in  the  manufacture  of  certain 
parts  of  furniture,  some  yards  make  breaker  stands  of  ash  while  others 
would  make  them  of  cheaper  beech,  birch  or  maple.  Is  it  fair  that  a 
manager  who  can  reduce  costs  in  such  a  way  should  fail  to  receive  any 
reward  simply  because  a  comparison  of  "  direct  labor  "  only  is  to  be  made? 
H  such  were  the  case,  the  temptation  would  be  to  use  only  the  very  best 
material,  as  it  is  a  well-known  tact  that  good  material  reduces  direct  labor 
cost. 

Comparison  of  costs  on  the  basis  of  direct  labor  would,  to  say  the  least, 
be  elusive,  as  would  be  also  the  comparison  of  estimates  based  upon  direct 
labor  only. 

Severe  exception  may  be  taken  to  the  author's  logic  exhibited  in  the  last 
paragraph  on  page  878.  as  there  is  not  the  ."tlightcst  analogy  between  the  best 
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ship  at  target  practice  and  the  best  shop  at  manufacturing.    Thrs  ihc  ai 
admits,  when  he  says,  "  It  is  no  more  logical  to  aw  ard  the  work  to  our 
yards  on  the  competitive  hasis  than  to  award  the  allowance  of  amini 
to  our  ships  on  the  basis  uf  which  mvide  the  most  hits  at   the  last 
practice."     The  author  then  proceeds  to  make  the  absurd   stalrmcnt  thai 
"  the  ship  that  makes  the  most  hits  this  year  will  do  all  the  firing  next  jrcar." 
with  the  intention,  I  presume,  to  have  the  careless  reader  think  that  it 
equally  absurd  (hat  "  the  sliop  that  docs  tlie  cheapest  work  this  year 
all  the  work  next  year."    Suppose  we  assume  a  certain  similarity  hclvi 
the  ship  and  the  shop  and  endeavor  to  make  a  rational  statement  aboot 
former  and  apply  this  slalcmenl  analogously  to  the  latter.     \Vc  would 
say,  "The  ship  that  makes  the  most  6-pdr.  hits  this  year  will  be  C) 
from  firing  6-prds.  next  year."    "  The  shop  that  makes  the  best  and  cheapal_ 
ditty  boxes  this  year  will  be  excused  from  making  ditty  boxes  next  vi-a 
The  foregoing  analog>'  is  certainly  as  sound  as  Mr.  Ottcrson's.  but  \«h 
course  arc  absurd. 

Competition  among  navy  yards  in  manufacturing  has  resulted  xa  a 
sidcrabic  saving  of  money  on  account  of  the  fact  that  the   cosai  ifc  i 
greatly   dccrcaj-cd.     This   competition   may   be   greatly   extended,  » 
competition  will  exist  not  only  among  navy  yards,  but  l>ctwccn  na«]  j 
and  private  contractors.     The  amount  of  money  that  can  l#€  saved  to 
government  yearly   by   competition   alone   is  considerable.      Tliis   will 
apparent  to  any  one  who  investigates  the  cost  of  various   artides  is 
custody  of  the  General  Storekeeper  which  have  been  purdiascd  from  ov 
contractors.    \Vc  have  made  a  little  headway  in  manufacturing  in  our 
yards  due  to  competition,  but  the  field  is  yet  practically  unexplored, 
need  fear  no  loss  in  efficiency  such  as  Mr.  Oticrson  has  described  dae 
competition.    From  observations  of  a  personal  nature.  I  am  of  the  opt 
that  what  little  competition  we  have  had  has  resulted  in  increased 
in  some  yards,  increased  stimulation  on  the  part  of  those  in  charge, 
designs,  and  better  quality  of  articles  manufactured.     In  certain  lines 
manufacture,  it  is  found  cheaper  to  keep  machines  and  mills  o|>crating.  t** 
though  the  product  is  sold  at  a  loss,  rather  than  to  shut  down  entirely. 
the  nav-j",  we  do  the  opposite  thing ;  that  is,  we  shut  down  a  shop  or,  practj 
cally  the  same  thing,  run  it  on  very  much  reduced  capadty  at  the  slight 
provocation.     Why?    The  answer  partly  is  that  we  have  not  yet  made 
dent  in  navy  yard  manufacturing.    The  subject  of  na\'y  yard  manufactunof 
and  competition  therein  is  worthy  of  minute  and  exhaustive  study. 

An  Improvement  in  Floating  Dry  Docks. 

(SecNos.  T42and  143.) 

Civil  EsraKEFJi  A.  C.  Cinmxcham.  U.  S.  lizvy.~A  HevitW  of  Pftcei 
ing  Discussions. — Those  who  have  had  to  do  with  the  scU-dodcing  of  float^ 
mg  dry  docks  will  most  fully  appreciate  the  importance  of  simple  and  «af( 
methods.    In  some  methods  careful  calculations  must  be  made  beforehand 
of  the  flotation  of  the  separated  parts,  and  the  interior  water  levels  must 
adjusted  accordingly  in  order  that  there  may  be  no  shearing  of  bolts  ai 
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pins  as  the  conneciion.i  arc  opened.    At  each  self-docking  these  calcuUti 
must  be  repeated  as  the  interior  water  levels  will  varv   with  Ihr  occumi 
tions  of  growth  and  sediment  on  the  interior  and  cxtcrifr  of  the  dock. 
other  methods  the  submerjrence  of  decks  of  separated  partf.  acting  a«  w] 
planes,  will  cause  surging  that  is  troublesome  and  may  be  dangerous, 
the  design  under  discussion  all  of  this  baa  been  overcome.     A  ptrntonn  b 
disconnected,  the  balance  of  the  dock  is  slightly  pumped  up  and  the  ponti 
floats  free,  after  which  it  is  regularly  ducked  on  the  balance  of  the 
There  are  no  preliminary  calculations  for  flotation  and  no  submergence 
separated  decks  to  cause  surging.    The  process  of  self-docking  a  pontooaj 
illustrated  in  the  accompanying  figures.    WTiile  simple  and  sale  method* 
self-docking  a  floating  dry  dock  will  appeal  most  strongly  to  those  who  faa 
had  to  do  with  this  operation,  the  value  and  importance  of  the  irmc  re^ii 
will  appeal  with  equal  force  to  every  one.     It  is  of  the  very  greatesC 
portance  both  from  a  commercial  and  a  military  standpoint  that  sclf-di 
should  take  as  short  a  period  as  possible.    If  self-docking  require*  a  iMT 
time  it  may  result  in  the  interruption  of  business  and  the  loss  of  wofkir* 
may  mean  the  temporary  or  permanent  loss  of  a  battleship,  or  the  Umtntf 
of  the  efficiency  of  a  fleet  from  loss  of  speed  due  to  lack  of  clcaotflfW 
bottoms.    Most  methods  of  self-docking  rctiuire  from  two  to  three  rwA 
at  the  least  for  cleaning  and  painting  alone.    This  is  due  to  the  fact  that  Ac 
entire  dock  is  extensively  separated  into  parts  at  one  time  and  reecmaedcl 
for  self-docking  in  an  abnormal  conditinn.    In  the  method  proposed  only  • 
small  fraction  of  the  dock  is  separated  from  the  main  part  at  one  time  ad 
the  self-docking  of  this  small  part  is  a  normal  operation,  the  same  as  iJ 
regular  docking  of  a  ship.     To  separate  and  self-dock  a  pontoon 
proposed  method  would  require  only  a  few  hours;  to  replace  the 
would  require  only  a  few  more  hours,  so  that  this  method  of  self>docl 
a  matter  of  days  where  it  is  ordinarily  a  matter  of  months.    The  continue 
readiness  of  a  floating  dock  for  use  is  very  desirable.    With  the  propr.5* 
type  this   is   secured   by   having  a   spare   pontoon.     When    a    pontocn 
detached   for  self-docking,  the  extra  i)ontoon  is  put  in  its  place  and  t! 
dock  is  then  ready  for  its  full  function.     With  a  spare  pt'ntoun  the  dt 
need  not  be  out  of  working  order  more  than  six  hours  at  the  most.     Thos 
rt'ho  have  been  directly  concerned  with  floating  dry  docks  fully  appreci 
that  continuous  and  careful  preservation  is  of  the  utmost  importance  if  il 
Hock  is  to  he  kept  up  to  its  original  strength  and  a  long  life  insured^  ft 
when  deterioration  once  begins  it  is  difficult  to  overcome  and  stop. 
proposed  design  of  dock  is  particularly  adapted  to  continuous  and 
("reservation.     The  pontoons  may  be  rlnckcd  i>eriodically  in  rotation 
when  docked  are  in  the  best  possible  position  for  being  conveniently 
on.    Their  entirely  safe  position  and  the  safe  condition  of  the  balai 
the  dock  does  away  with  any  necessity  of  undue  haste.     The  ease 
quickness  of  self-docking  a  pontoon  also  makes  it  possible  to  self-dock  U 
inspection  alone,  an  operation  which  is  prohibitive  with  a  dock  that 
fri:m  one  to  two  months  to  self-dock.    The  design  of  this  proposed  dodc 
a  weight-carrying  strucmrc   is  perfectly   simple   and   definite   and   U 
equivalent  of  a  plate  girder  bridge  with  its  floor  beams.    The  longitudinal' 
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definitely  carried  by  the  side  walls  and  the  transverse  stresses 
by  the  pontoons.  In  designing  a  floating  dry  dock  it  is  frequently  the  case 
that  some  longitudinal  stiffness  is  credited  to  the  pontoon  portion;  as  the 
most  of  the  weight  is  received  by  the  central  bulkhead  and  as  this  is  a 
girder  in  the  general  proportion  of  six  hundred  feet  of  length  to  twenty 
feet  of  depth,  it  is  evident  that  without  excessive  weight  in  the  central  bulk- 
head its  resistance  to  bending  is  slight,  especially  in  the  early  stages  of 
deflection.  The  entire  absence  of  longitudinal  stiffness  in  the  original 
sectional  docks  that  had  no  rigid  connections  whatever  between  the  sections 
has  left  a  prejudice  against  joints  in  a  side  wall.  It  is.  however,  perfectly 
evident  that  a  joint  can  be  designed  for  a  side  wall  that  will  be  stronger 
than  the  body  of  ihc  side  wall  itself,  and  this  with  no  great  excess  of 
material.  Where  a  joint  in  a  side  wall  must  be  opened  every  time  a  self- 
docking  is  undertaken,  there  is  natxirally  a  tendency  to  make  the  connec- 
tions as  few  as  possible  consistent  with  safety.  In  the  proposed  design  the 
side  wall  joints  are  not  opened  in  regular  self-docking  and  from  that  point 
of  view  might  be  omitted  entirely.  The  joints  are  to  permit  the  separation 
and  extension  of  the  dock  when  separation  or  extension  may  become  de- 
sirable, and  being  for  this  purpose  alone  may  readily  be  made  stronger  than 
the  body  of  the  side  walls  without  in  any  manner  retarding  the  self-docking 
process.  By  making  the  side  wall  joints  at  least  as  strong  as  the  body  of  the 
side  wall  it  makes  no  difference  whether  a  joint  comes  at  the  center  of  the 
dock  or  elsewhere  during  the  docking  of  a  ship,  The  importance  of  being 
able  to  expand  a  floating  dock  in  dimensions,  and  especially  in  lifting  power 
alone,  is  best  illustrated  by  reference  to  the  government  floating  docks  at 
New  Orleans  and  in  the  Philippines.  The  New  Orleans  dock  is  rated  at 
fifteen  thousand  tons,  and  the  Philippine  dock  at  sixteen  thousand  tons 
capacity.  Within  six  and  twelve  years  of  their  completion  both  of  these 
docks  have  become  too  small  in  lifting  capacity  for  the  modem  ships  of  the 
navy.  In  length,  width,  and  submergence  capacity  they  might  still  be  used, 
but  their  lifting  power  has  been  greatly  exceeded  by  modern  war  vessels 
and  liu're  is  no  way  of  increasing  it.  In  the  proposed  type  the  increase  of 
lifting  power  by  substituting  deeper  or  longer  pontoons  is  as  simple  and 
economical  a  way  as  could  be  devised,  and  the  actual  substitution  would 
take  no  longer  than  a  self-docking.  The  lifting  capacity  of  a  floating  dry 
dock  can  not  be  increased  by  pUcing  low  bulkheads  across  the  ends  and 
covering  the  openings  in  the  deck  to  form  a  shallow  pnund  to  be  pumped 
out.  without  straining  the  dock  beyond  what  it  was  designed  for.  If  the 
dock  is  designed  originally  for  such  a  pound,  it  would  not  be  an  increase  of 
lifting  capacity.  There  are  practical  objections  to  such  a  pound,  also,  one 
of  which  would  be  the  surging  of  the  large  unconfined  body  of  water  as 
the  pound  was  coming  above  the  surface-  The  Havana  floating  dry  dofk, 
later  known  as  the  Pcnsacola  dock,  was  actually  designed  and  constructed 
for  a  pound  on  the  deck,  and  was  called  a  combined  floating  and  graving 
dry  dock.  Instead  of  bulkheads  at  the  ends,  which  would  have  to  be  higher 
than  the  blocking  to  be  of  any  use,  it  had  low  caissons  thai  were  to  be 
seated  as  the  dock  came  up.  It  was  found  in  practice  that  the  rush  of 
water  off  the  deck  as  the  dock  came  up  made  it  impossible  to  seat  the 
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caissons  in  their  grooves  and  they  were  never  used.     Expansibility  of 

Boating  t!i»ck  in  dimensions  is  of  more  imi>ortancc  from  a  commercial 
of  view  than  from  a  militan'  point.    For  a  full  return  on  the  tnvcstmeai 
commercial  dock  must  be  g^'nerally  worked  to  nearly  its  full  capacity.    Thu 
means  that  it  should  not  be  designed  for  much  beyond  the  average  llup 
that  visits  its  port    If,  however,  the  dock  is  so  designed  that  its  dtmemaoM 
can  be  increased,  the  gradual  increase  of  the  average  ship  is  readily  talooi 
care  of.    It  may  also  be  possible  that  capital  is  available  for  a  dcM:k  of  smB 
dimensions,  but  not  for  a  large  one;  if  the  small  dock  is  of  an  cxpanviMr 
type  it  may  be  increased  in  size  with  its  own  earnings.     The  maximim 
possible  ship  that  may  visit  a  port  can  not  be  taken  into  account  by  the  or<b 
nary  commercial  dock  unless  the  ship  is  a  regular  patron;   two  avc 
expansible  docks  of  the  same  type,  however,  can  be  readily  coupled  up 
handle  such  cases  to  advantage,  white  ordinarily  the  two  docks  are  tx^ 
use  for  the  average  business.    In  an  expansible  dock  it  is  an  advanta^irc 
have  each  section  titled  with  its  own  pumping  machinery.     When  so  .'irteJ 
the  operating  power  is  always  correctly  proportioned   iwhen    llie  d-xk  o 
cither  separated  or  expanded.    Furthermore,  it  makes  the  power  eUaicmd 
the  chances  of  complete  failure  of  operation  from  a  break-down  are  pOCtr 
reduced.    In  this  proposed  type  of  sclf-docking  stcci  floating  dry  dodc^ 
peculiarities  and  deficiencies  of  preceding  types  have  been  considered 
avoided  as  mudi  as  possible,  and  the  object  has  been  to  secure  the  ful 
ang  results:    A  dock  that  can  be  continuously  preserved  with  the  least 
trouble,  danger  and  expense.    One  that  can  be  readily,  quickly  and 
ically  expanded  through  long  periods  to  meet  seen  and  unforseen  conditiaQs 
One  that  admits  of  separation  before  or  after  expansion.     One  that  cao  fce 
quickly  and  economically  built   in  any  location.     One  that   can   be 
from  one  locality  to  another  without  extraordinary  preparations  or  f 
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SHIPS  OF  WAR.  BUDGETS  AND  PERSONNEL. 


ARGENTINE  REPUBLIC 
VESSELS  BUILDING. 


Name 


1e 

Q 


Armament 


BuildcrB 


Remarks 


BattUshif>s 


Ktvadavia. 
Moreno... 


jB, 000.22, sj  aame 


Fote  River  Co. 

New  Vork  Cu. 


Launchrd  Auc.  36,  igii. 
"  Sept.  jS,  igu. 


The  Senate  has  voted  by  15  to  14  votes  to  construct  a  third  Dreadnought. 
This  was  voted  in  spite  of  the  opposition  of  the  Ministers  of  Foreign 
Affairs  and  Finance. 

The  completion  of  the  two  Dreadnoughts  under  construction  in  the  United 
States  is  awaited  with  impatience  and  much  interest  by  the  people. 

The  Minister  of  Marine  has  made  known  tlie  fact  that  the  total  naval 
needs  will  not  be  under  145  million  francs,  an  increase  of  5  millions  over 
the  last  years.  One  hundred  and  twenty-live  millions  of  this  are  for  the 
running  expenses  of  the  fleet,  the  rest  forms  a  supplementary  and  abso- 
lutely necessary  budget.  First  there  is  need  to  provide  for  an  increase  of 
2000  officers,  seamen,  and  engineers,  which  form  the  crew  of  the  new 
battleships  and  of  the  twelve  new  destroyers.  And  this  is  but  half  of  what 
is  necessary  to  put  the  fleet  on  a  war  footing. 

AUSTRLX. 
VESSELS  BUILDING. 


Name 

h 

n 

Q 

-0 

1 

m 

JO 
JO 

Armament 

Baildcrs 

Rrroarks 

Battleships 

Viribus  Uniiis. 
TegclihofI 

30.010 

12  13-in.,  ij  s.g-in. 

same 
same 
»ame 

Trieste. 
Fiutne 

Commissioned 
Launched  Mar.  Ji,   191a. 

Pnnz  Euaen.. 

Vll 

20,010 
M,OtO 

launched  Nov.  30,  igi2. 
Laid  down  1912 

The  "Vihidus  Unitis." — This  vessel  was  conimissioned  September  26, 
or  29  months  from  her  laying  down. 

During  the  week  ending  .August  24  the  trials  of  the  I'tribus  Unitis, 
Austria's  first  Drcodnoughi ,  proceeded  without  interruption.  Private  re- 
ports, however,  confirm  professional  opinion  that  the  slight  excess  of  weight 
in  the  armament  in  no  way  detracts  from  the  vessel's  steaming  power.    All 
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the  builders'  steam  trials  have  been  accomplished,  and  the  oflicial  runs  o 
the  measured  mile.  Pending  this  test  no  statement  as  to  the  speed  or  po 
developed  has  been  made.  On  August  1.4  the  battleship  was  drv  docked 
Pola.  The  gun  trials  hnvc  already  been  carried  out.  The  trials  of 
triple  turrets  were  a  success  mechanically,  but  the  loading  rate  thus  fi 
attained  is  lower  than  in  case  of  the  two-Run  turrets. 

In  appearance  the  I'irib'us  Unitis  is  decidedly  handsome,  if  this  term  be 
applicable  to  a  modem  armor-clad.  The  two  views  given  herewith  werr 
taken  from  a  post  card. 

The  length  is  48S 7  feel,  the  beam  is  88.5  feet,  the  disi^laccment  is  ao.: 
tons,  and  speed  will  be  greater  than  22  knots.    Battery  is  twelve  I2j- 
50-caliber  guns,  twelve  6-inch  and  eighteen  2  8-inch  guns.     Armor  belt  al 
li-S  inches  in  thickness,  protective  deck  2.4  inches,  turrets  12  inches.    Th 
are  four  under-water  tubes,  one  in  bow,  one  in  stem,  one  on  each  side     7 
torpedoes  arc  20.7  feet  long,  weighing  2794  pounds,  and  give  at  3280 
a  speed  of  40  knots. 

She  exceeded  her  designed  speed  by  about  three-quarter*  of  a  knot 
was  designed  for  21  knots  and  on  trial  made  21.8.    She  floated  but  i  6  inctat 
deeper  than  intended.    Some  ships  steam  better  in  such  circumstances, 
was  very  noticeable  in  the  trials  of  the  German  Nassaus,  which  art  fcn 
to  draw  a  good  deal  more  than  the  designed  draft. 

The    eight    hours    trial    proved    satisfactory,    all    main     and     stccmttrr 
machinery  functioned  without  a  hitch.     The  maneuvering   trials  mn 
satisfactory. 

SHtPBUiU)iNn.— The  .«;econd  ship,  Tegetthoff,  is  making  rapid  pr 
the  filting-out  basin  at  Trieste.  It  is  understood  that  all  four  turret5, 
their  12-inch  guns,  are  in  position,  and  work  on  the  superRtructtires  is 
way.  The  third  ship  (officially  designated  "Battleship  VI")  maybe 
launched  about  the  middle  of  February.  A  report  from  Fiume  says  that  the 
hull  of  the  fourth  Dreadtwught  ("Battleship  V")  is  taking  shape  o«  ihc 
slip,  and  is  due  to  be  launched  July  4.  I9^V 

The  three  small  cruisers  of  the  Admiral  Spaun  type,  known  as  '*  C.**  "  H,* 
and  "  J,"  are  to  receive  respectively  the  names  of  Saida,  Helgoland,  and 
Novara.  The  following  names  have  been  selected  for  the  six  teMO« 
destroyers  shortly  to  be  launched  at  Fiume*  Tatra,  Balaton,  Gsr^el,  ljik%. 
Orr'en,  and  Triglav. 

The  Saida  was  launched  on  October  28.  Her  displacement  is  ^500  t 
her  designed  speed  is  27  knots,  and  she  will  carry  seven  4-inch  pans, 
above-water  torpedo-tubes. 
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At  Pola  they  have  commenced  building  a  turbine  mine  layer  of  1000  lon» 
displacement.  The  three  small  mine  tenders  Dromcd^r,  Satamandrr  aod 
Basilisk,  of  174  to  314  Ions  displacement,  arc  loo  small  for  efficient  scrvks 
in  hcaw  seas. 


ButKOT. — At  the  concluding  session  of  the  Austrian  Delegation  held  at 
Vienna    on    October    15,    Admiral    Count    Montecuccpli,    the    Mir'  -  -      f 
Marine,  promised  to  lay  before  the  delegates,  with  as  little  delay  a- 
ihe  new  shipbuilding  program  which  he  had  been  authorized  to  dr....   ..,.    „- 

replace  the  obsolete  Monarch  division  of  battleships.  He  stated  that  ihrec 
brittleships  of  the  largest  type  would  be  asked  for.  to  be  armed  with  tfae 
43-caliber  13.4-inch  B.  L.,  \vhich  was  recently  tested  with  complete  soccett 
at  the  Skoda-Werke.  It  is  understood  that  tJacli  ship  will  carry  a 
battery  of  ten  of  these  guns,  disposed  in  double  turrets  on  the  center. 
but  an  alternative  plan  which  has  been  published  in  Austria  provii 
two  triple  and  two  double  turrets,  the  disposition  resembling  that 
United  States  battleship  Sevada.  the  weapons  in  the  triple  turret 
locked  together  for  training  and  firing  simultaneously.  Protection,  bodt 
externally  and  internalty,  will  be  given  in  conformity  with  the  most  modern 
principles. 
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AvsTRiAN  Battleship  "  Viriui;*  L'nitis. 
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The  first  hydroaeroplane  received  in  the  Austrian  Navy  was  a  biplane  of 
Lohmeier-Daimler  type  and  was  tried  during  Au^st  at  Pola. 

Maneuvers. — The  partial  mobilization  at  Pola  will,  it  is  reported  be 
followed  by  the  cruise  of  an  armored  division  in  the  Adriatic  All  the  ships 
to  take  part  have  had  their  ammunition  and  provision  supplies  brought  up 
to'the  maximum.    A  torpedo  flotilla  will  accompany  the  division. 

BRAZIL. 

VESSELS  BUILDING. 


Name 

if 

2t 

■0 

Armament 

Buildera 

Remarks 

Kiodejanicfo, 

97.500 

14  i>-in..  M  6-in. 

Elswick 

Started  Sept..  1911 

Rio  DE  Janeiho. — TTiis  vessel  has  very  light  armor  for  a  battleship,  9  inches 
being  maximum  thickness.  It  is  632  feet  long,  go  feet  beam,  and  has  a 
designed  horsepower  of  45,000.  Many  changes  in  design  have  been  made, 
but  the  vessel  should  be  launched  in  December. 

The  Brazilian  coast  defence  battleships  Deodoro  and  Floriano,  designed 
and  built  at  La  Seyne  in  1898,  are  undergoing  considerable  overhaul  at  Rio 
dc  Janeiro.  In  place  of  the  original  Lagrafct  d'Allost  boilers,  those  of  the 
Bahcock  &  Wilcox  type  are  being  supplied,  and  in  many  other  ways  the 
machinery  and  armament  is  undergoing  extensive  overhaul. 

The  names  of  the  three  Rra/ilian  monitors  now  under  construction  in  this 
country  are  the  Javary.  Madeira  and  SolitttofS.  They  are  of  about  1200 
tons  displacement,  and  are  265  feet  long.  50  feel  wide,  and  4  feet  6  inches 
draft.    The  speed  is  II. 5  knots. — The  Iin&ineer. 

CHILE. 
VESSELS  BUlLinNC. 


Name 

it 
u  ^ 

47.500 

27.500 

I 

«3 

Armament 

Bailden 

Rrmarkf 

Battle  ships 

A'l  m  i  r  an  tc 
Citchraiic 

A  1  m  i  r  a  n  tf 
Latorre 

10  U-tn.,  16  6-I11. 
same 

Elswick 

Vlckeia 

Laid  down  Nov. 

"      Dec. 

1911. 

(fill. 

Names  op  BATtLtsini's.— It  will  be  noted  that  these  arc  chant^^d  since 
last  issue.  The  names  given  in  that  issue  were  ihnse  by  which  thry  were  then 
known,  later  they  wrre  called  Vaiparaho  and  Iquioue  tentatively,  hut  on 
objections  by  the  Chilean  press,  tne  names  were  fixed  by  a  presidential 
decree  as  Atiuirante  Cochrane  and  Aiwirautc  Lalorre. 

Turbines. — The  contract  for  turh'nes  for  these  vessels  has  Iteen  given  to 
John  Brown  &  Co.,  of  Clydebank.    The  shaft  horse-power  is  to  be  37.000. 

Dime^ts'ons.—'Xhty  displace  28,000  tons,  are  <56t  feet  long,  92  feet  beam, 
28'.>2  feel  draft,  with'a  speed  of  23'4  knots.  They  are  to  cost  | it. 3 16,839.60. 
The  I^otorrc  is  to  be  completed  August,  I9r4,  and  the  Cochrane  March,  1915. 
Armament  is  ten  t4-inch,  sixteen  6- inch ;  side  armor  9-inch,  barbettes 
lo-inch,  and  casemates  3-inch. 
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TJestkoyeiis. — The    first    of    llic    six    Iwini^'   hxtiU    in    Tnt'lin.!    h 
launched.    This  vessel,  the  Tome,  has  a  ilisplacrnu; 
by  Pardons'  lurhincs,  and  is  lo  make  .11  knnis.    I.cr- 
feet,  battery  of  six  4-inch  giins.  and  three  i^uicfa  tur|»ci]o-tuU.'^ 


FRANCE. 
VESSELS  BUILOING, 


Name 


Battteshipt 

Courbct 

Tpan  Ran 

France 


Paris Sa! 

Hretagnc . 
Provence. 
Lorraine  . 


3.500 
^.000 
25.000 
^.000 


Armament 
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The  "  Paris." — The  launching  of  the  battleship  Paris  at  Toulon  vA ■■ 
usual  ceremony  in  the  presence  of  the  members  of  the  Municipal  <jamA 
of  Paris,  had  the  desired  effect  of  stimulating  the  popular  ima^'nati>i0Md 
creating  public  interest  in  the  navy.  Tliis  interest  lias  been  |Ercnni| 
ciiormausly  of  late,  owing  to  the  confidence  inspired  by  the  aditiinnlnM 
of  M.  Delcasse.  who  has  worked  wonders  in  the  way  of  creating  a  narf 
can  be  relied  upon  in  the  place  of  the  miscellaneous  assortment  of  sliipc 
had  been  built  by  his  predecessors. 

Constructed  by  the  Chantiers  de  la  Seyne.  the  Pixrls  has  only  been  ni 
months  on  the  sttxks,  and  this  fully  justifies  the  action  of  the  \rin^),-r 
Marine  in  having:  some  of  the  battleships  built  in  private  yards.  . 
jjcatcn  the  record  of  the  arsenals  in  the  rapidity  with  which  the    ■ 
been  carried  out. 

The  Paris  is  the  third  Dreadnought  of  the  Jean  Bart  class,  and  has 
same  dimensions ;  that  is  to  say,  a  length  between  perpendiculars  of 
feet,  beam  86  feet,  and  draft  28  feet.    Its  displacement  is  23^167  tons, 
armament  will  consist  of  twelve  guns  of  12  inches,  twenty-iwo  of  5.5  ii 
and  four  3  pounders. 

The  broadside  of  this  vessel  is  eight   12.50-inch  guns.     The  second; 
battery  is  composed  of  twentj'-two  5.5-inch  so-caliber  guns.    There  are  U 
18-inch  submerged  tubes,  all  on  broadside.    The  propelling  machinery 
sists  of  Parsons'  turbines  driving  four  screws.    The  horse-power  is 
I.  M.  P.    The  boilers  are  of  the  Delaunay  Belleville  type.    The  armor 
tcction  consists  of  a  complete  Krupp  belt  16  feet  r  inch  wide,  extrndt 
7  feet  9  inches  above  water-line.  T0.6  inches  thick  amidships  and  71  incf 
at  the  ends.    Turrets  are  protected  bv  11.8-inch  armor,  the  barlvttrs  bni 
11  inches.    The  battery  and  main  deck  amidships  is  protected  hy  7.1  rncht 
the  conning-towcr  by  1 1.8  inches,  the  deck  on  the  flat  IkMow  the  armor  belf^ 
by  37  inches,  the  upper  deck  by  1.9  inches,  and  the  bases  of  the  funnels  b^ 
7.f-inch  armor. 

Moreover,  the  Paris  and  France  have  benefited  by  a  series  of  irapTt»vf- 
ments,  which  will  add  to  their  general  efhcicncy.    llieir  armor  is  made  of 
special  steel,  manufactured  at  St.  Chamond  on  totally  new  principles, 
adopted  after  a  series  of  comparative  tests  (at  Gavres)  which  dcmonstrati 
its  enormous  superiority  over  Krupp  plates,  especially  against  capped 
This  new  steel,  which  contains  a  high  projMjrtiun  of  chrome  and  nici ' 
also  compose  the  defence  of  the  next  i7,ooo-ton  quadruple  turret 
Dreadnoushts. 
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Some  oilier  details  of  this  vessel  are  worlhy  of  note.  Tlicre  is  a  specially 
designed  magazine  flood  svstem  which  is  centralized,  and  duplicated,  so  as 
to  work  in  action  when  one  lead  might  be  shot  away.  One  series  is  in  the 
conning-lowcr,  the  other  on  the  bridge. 

French  E>estboyers  '*  Dacuk"  and  '*  Dmeterrh."— The  French  destroyer 
Dague  has  completed  her  official  trials  with  boo<1  results,  and  the  French 
Navy  is  somewhat  proud  of  her  success,  as  she  has  been  completely  built 
accordins  to  French  drawings.  The  hull  has  been  designed  and  built  by  the 
Gironde  lirm;  the  turbines  have  been  supplied  by  the  Breguet  linn  accord^ 
ing  to  iheir  own  patents;  it  and  the  Rateau-Chanticrs  de  Bretagne  are  the 
only  two  builders  of  French  marine  turbines  under  French  patents.    The 

I      boilers  arc  of  the  "du  Temple"  type. 

The  principal  dimensions  are:  LenRth  over  all.  255  feet  ir  inches;  length 
between  perpendiculars,  251   feet  1  inch;  extreme  breadth,  26  feet  i  inch; 

'      breadth  at  low-water  levcf,  25  feet  lo  inches;  depth,  16  feet  9  inches;  draft 
astern,  g   feet  8  inches;   trial  displacement.  7.^0  tons;   displacement   fully 

j      loaded,  770  tons. 


i 
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French  Destroyer  "  Dacl'E.' 


The  hull  is  built  of  high  tensile  steel,  with  JongStudinal  and  cross  strength- 
ening, and  is  divided  into  10  water-tight  compartments.  The  vessel  has  a 
high  freeboard,  and  forward  there  is  a  loft>'  forecastle,  which  gives  her 
better  seagoing  qualities  than  those  of  the  previous  types.  The  excellence 
of  her  lines  is  shown  by  the  fact  that  under  full  power  she  raises  hut  a 
small  wave,  and  it  is  not  followed  by  what  is  called  a  "  satellite  wave." 
Indeed,  the  following  wave  of  the  Daguc  is  of  ordinary  dimensions,  and 
does  not  interfere  with  the  speed  more  than  with  other  similar  boats 

Steam  is  supplied  to  the  main  and  auxiliary  engines  by  four  "  da  Temple  " 
walcr-tube  boilers  operated  by  liquid  fuel — mazout.  These  boilers  have  a 
heating  surface  of  1920  square  meters  ('=: 20,667  square  feet),  the  combus- 
tion chamber  being  14  cubic  meters  (=494  cubic  feet)  per  boiler.  There 
are  it  Thomycroft  burners  to  each  iwiler;  they  deliver  the  fuel  under  a 
pressure  of  143  pounds  per  square  inch.  Thomycroft  fuel  heaters  are  also 
~used.  These  boilers  arc  designed  to  work  at  a  pressure  of  215  pounds;  they 
5tre  so  arranged  as  to  bum  laj^i  tons  of  liquid  fuel  in  six  hours  under  fiUl 
power.  The  air  pressure  was  to  be  160  mm.  of  water,  according  to  the  first 
drawings. 

The  main  engines  consist  of  two  independent  sets  of  Breguet  turbines, 
each  of  them  driving  a  shaft.  In  each  casing  there  are  an  ahead  and  an 
55 
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astern  turhint*.    They  have  been  desi(?ncd  to  develnp  an  average  ^hafl 
power  of  1500  at  a  speed  of  630  revolutions  per  minute,  the  cooiract  si 
iteing  31  knots.     The   Bregiict  turbines  arc  of  the  impulse   t3?j»c,  and  uc 
mounted  on  drums.    The  thrust  of  the  steam  acting  on  the  blades  is  coantcr* 
balanced  by  the  propeller  thrust.     A  small  thrust  hearinj?  takes  any  dif 
ence.     Each  turbine  diHves  a  single  three-bladed  prttpcller  of  7  feet  I 
diameter  and  6  feet  7  inches  pitch.     After  experiments,  this  prt>pe1Icr 
given   far  better  results  than   the  usual   four-bladcd    one,    whicJi    will 
again  be  used  by  the  builders  on  boats  of  this  type.     £ach  turbine  iusj 
own  independent  condenser,  having  a  cooling  surface  of  y&l^  sQuarc 
(540  square  meters). 

The  fuel  is  stored  in  the  double  bottom  and  longitudinal  tanks  on 
sides  of  the  boiler  rooms.  The  tnial  capacity  is  ife  cubic  meters  (i^ 
cubic  feet).    The  theoretical  radius  of  action  is  2060  miles. 

The  armament  consists  of  two  quick-firing  gnns  of   100  mm.  bore,  tm 
and  aft,  and  four  65-mm.  guns,  together  with  four  18-inch  torpcdo-toia 


Results  of  the  Official  Trials. 
I. — Six  Hours'  Trial, 

Displacement  before  trial 731  toa 

Astern  draft. 9  Ittta 

Number  of  boilers  at  work 4 

Mean  pressure  at  the  boilers 3x4  Bk, 

Mean  pressure  at  the  delivery joo 

Mean  pressure  of  fuel  at  the  burners 142  ftil 

Mean  number  of  revolutions 667 

Contract  speed 31  kiMlf 

Mean  speed  for  six  hours 3J.  118  knots 

Consumption  as  per  contract i2i  loM 

Consumption  on  trials II.  1  jO  lOftS 

II  —Eight  Hour/  Consumption  Trial  af  14  Knots. 

Displacement  before  trial 734  tons 

Astern  draft 9  ft.  8  tti 

, ..,,.,,.,. .     2 

200  Ih. 

..*. ^9lb. 

S8  lb. 

244.  t6 
t4  knots 
14.3  knots 
i.ojii  ton§ 
— The  Engintrr. 


Number  of  boilers  at  work 

Mean  pressure  at  the  boilers , 

Mean  pressure  at  steam  chest 

Mean  pressure  of  fuel  at  the  burners 

Mean  number  of  revolutions 

Speed  as  per  contract 

Speed  on  triaL 

Consumption  per  hour.  . 


The  BoucHer.  of  650  tons  displacement,  as  noted  on  p.  309  of  Na.  141 
the  Proceedings,  equipped  with  Normand  boilers,  attained  35..V14  knot* 
her  trial.     Contract  speed  was  same  as  that  of  the  Dague.     The  Btmehef 
is  still  the  speediest  destroyer  in  the  French  Navy. 

SrnMARivRs  TN  THE  MTOTTEfcR ANE.AN  M.\NFTTvnis — The  MonittUT  df  h 
f'lotti'  h.is  the  following  In  say  of  the  work  of  the  submarines  in  ihe  Frrnefc 
Mediterranean  maneuvers: 

Attack  of  the  ad  squadron  at  the  Ajaccio  anchorage  (July  19).    At  dai 
screened  by  the  blockading  fleet,  the  submarines  ran  submcTged  in  colui 
and  passed  under  the  two  lines  of  destrnyrrs  on  uuard.  and   in  succewk 
came  to  surface  in  the  roadstead  ....  but  the  enemy  was  not  then. 
2d  squadron  had  forced  the  blockade  in  the  night;  and  returned  to  port 
about  7  a.  m.    The  submarines  again  attacked  at  11  a.  m.,  and  successfu'.lr. 
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Attack  of  ihc  2d  squadron  on  route  to  the  eastward  from  Bonifacio 
(July  22).  The  submarines  apprised  of  the  departure  of  the  battleships  from 
Bastia  and  of  its  general  course  lo  the  southward,  cruised  to  intercept  them 
30  miles  out  on  tiie  high  sea.  W^ind  was  from  W.  S.  W.  blowing  in  hea\7 
squalls,  the  sea  very  heavy.  L'EpSe  sighted  the  enemy  to  northward  and 
the  five  submarines  dived.  They  did  this  well  in  spite  of  the  heavy  weather, 
and  succeeded  absolutely  without  being:  sighted.  We  note  that  the 
destroyers,  on  account  of  the  hea^T  sea,  could  not  participate  in  the 
maneuvers.  After  tlic  attack  the  submarines  reached  the  rendezvous  at 
Lavczzi,  and  reached  Ajaccio  the  next  day. 

Attack  of  the  fleet  on  the  high  sea  to  K.  E.  of  Balearic  Islands  (July  27). 
The  admiral  having  designated  a  rendezvous,  the  Hotilla  left  Ajaccio  at 
6  p«.  m.  on  26th.  The  fleet  is  late  A  rcconnaisance  by  the  Eft^e  and  then  a 
successful  attack  despite  the  five  destroyer  flotillas. 

Attack  of  the  1st  squadron  at  anchor  in  Gulf  of  Juan  (July  29).  The 
1st  squadron  is  blockaded  by  the  2d  and  by  the  light  squadron  lo  which 
belong  the  submarines  These  tcK>lc  a  position  in  the  afternoon  near  the 
cruisers  12  miles  to  sea.  They  leave,  submerging  successively,  clear  suc- 
cessfully the  guards  of  destroyers  and  attack  the  battleships.  They  are 
not  discovered  until  they  rise  to  the  surface. 

The  flotilla  anchored  then.  Tlie  30th,  on  account  of  a  violent  gale,  they 
took  refuge  at  Cannes,  leaving  on  ihc  1st  and  reaching  Toulon  at  the  same 
time  as  the  fleet.  Wishing  to  express  his  satisf.iction  at  the  work  of  the 
flotilla,  the  admiral  caused  the  band  to  assemble  on  the  I'oltairc'j  poop  and 
lo  play  the  Marseillaise. 

The  submarines  thus  proved  that  they  had  a  remarkable  endurance,  lliey 
have  cruised  during  the  maneuvers  more  than  Soo  miles  on  the  surface  and 
100  miles  submerged.  Obliged  at  anchorages  to  recharge  by  their  own 
means  their  accumulators,  forced  to  make  numerous  trips  for  materiel, 
their  crew  hardlv  knew  (he  feeling  of  sleep,  and  tlicir  behavior  throughout 
could  not  have  been  better. 

There  were — it  could  not  he  otherwise — some  accidents;  they  were  not 
serious  enough  to  have  prevented  the  submarines  from  fulfilling  their 
mission  in  war.  The  Cugnoi,  with  only  one  motor,  took  part  in  the  attack 
off  Bonifacio.  The  Gay  Lusac  had  one  of  its  oil  engines  disabled,  but  kept 
on.  The  \fongc  went  ashore  at  the  jetty  of  St.  Tropez  and  hn.kc  her 
starboard  screw,  she  kept  with  the  flotilla,  using  one  motor  both  on  the  sur- 
face and  submerged. 

The  tactical  results  are  excellent  and  are  the  best  proof  yet  that  the 
building  of  these  vessels  of  large  size  and  great  sixicd  which  will  form  a 
true  submarine  fleet  is  justified. 

SuR.MAHi.VE.s  IN  THi;  XoRTH  Sea. — In  the  Channel  the  undcr-watcr  fiotill.is 
of  Admiral  de  MaroUes  successfully  attacked  the  Troisiemc  Rseadre  off 
Beachy  Head  and  in  mid-Channel,  despite  the  stormy  weather,  which  proved 
extremely  trying  to  contrelorpillcurs.  and  kept  small  torpedo-boats  in 
harbor. 

Thus  these  flotillas  are  not  limited  to  coast  and  harbor,  but  it  appears 
they  can  take  the  high  sea.  Admiral  Marolles  sent  this  sigrial  concerning 
the  Calais  submarines,  "very  fine  results  for  the  submersihles  which,  in 
spite  of  the  gale,  reached  the  squadron."  On  August  4  the  flotilla  saileil, 
the  anchorage  of  the  battle  fleet  being  known  They  reached  and  attacked 
the  fleet  successfully.  These  submarines  har!  been  underway  in  very  heavy 
weather  for  30  hours.  Thus  the  h'rcnch  400-tnn  suhmersibles.  blind  and 
slow,  are  capable  of  inflicting  heavy  damage  on  a  division  separated  from 
the  main  fleet  or  in  retreat. 


The  "  Joule."— The  French  submarine  JouU.  .lo8  tons,  with  explosion 
motor,  recently  cruised  a  distance  of  800  miles  without  any  disturbance  of 
her  machinery. — Maritie  Rundschau. 
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Fire  in  a  Sl'bmarine. — Fire  brokr  out  Novcml>er  ^  on  board  a  Frcn^ 
submarine  in  dock  at  Cherbourg,  as  the  result  of  the  carele««nc*s  of  a  fore- 
man. AM  the  crew  at  once  left  the  vessel,  and  the  hatches  were  ckxcd 
down.  The  fire  could  not  spread  as  the  submarine  was  isolated  in  a  dock 
and  soon  burned  itself  out  tor  lack  of  air, — Navai  and  Military  Rtcord, 


ToRPEJxiES.^The    Whitehead    torpedo    firm    arc    cstaUlisbing 

factory  in  France  on  the  Gulf  of  the  Var. 


a    braad) 


Powders. — Only  those  with  diphenylamine  incorporated  therein  are  iwf- 
mittcd  to  be  kept  on  Iward  ship. 

During  the  firing  on  the  Pothnau,  in  the  presence  of  the  Ministry,  Com- 
mander Schwerer  was  able  to  produce  at  will  the  ignition   of  the  powe^ 
gas,  and  thus  reproduce  the  conditions  of  the  accident  on  fhe  JuUs-Mifi 
it  thus  appears  that  the  cause  is  known.    A  new  system  of  f^as  ejeclion 
been  developed  and  gives  every  indication  of  being  efficient. 

Personnel  Note. — The  shortage  of  men  in  the  French   Navy  is  s 
two-fifths  of  the  total   required   are  lacking  on   battleships    of   the 
squadron,  while  .\dmiral  Lapcyrcro's  force  is  about  1500  men  short 
shortage  is  attributed  to  the  disasters  caused  by  powder  oxpIosiAns.tbe 
taken  to  reorganize  the  men,  and  the  increase  of  examinations  for   " 
Shipping,  Illustrated. 


m 


Naval  Policy. — The  sending  of  the  North  Sea  squadron  of  the 
Navy  to  the  Mediterranean  has  left  the  defence  of  the  coast  of  the 
and  the  Bay  of  Biscay  to  destroyers  and  suhmarines.    Cherbourg  bat  V*^ 
selected  hy  the  French  Government  as  the  base  for  a  fleet  of  twenty-foot 
of  the  swift  craft  and  a  large  number  of  submarines.    The  destroyers,  whkk 
will  be  known  as  the  flotilla  squadron  of  the  Channel,  will  be  charged  vitk 
the  defence  of  the  coast  between  Cherbourg  and  Havre,  and   protect  sodi 
ports  of  commerce  as  Calais  and  Boulogne.  Granville.  St.  Ma.to,  but  epf 
cially  Havre  and  the  mouth  of  the  Seine.    With  the  exception  of  two  sob- 
marines,  which  will  be  sent  to  Toulon,  all  the  submarines  of  the  French 
Navy  will  remain  at  Clicrbourg  to  join  the  destroyers  in  either  defensive 
or  oflFensive  action  in  case  of  war. — Army  and  Naz'y  Journal 

NovEMiiER  Maneivehs. — Thc  grave  reproach  which  naval  students 
long  addres.srd  to  the  French  fleet  that  it  lacked  tactical  practice  as  well 
chiefs  experienced  in  thc  handling  of  squadrons  at  sea  is  to-day  no  loni 
justified  in  the  presence  of  thc  strenuous  and  realistic  war  preparation  tl 
has  prevailed  in  the*  Mediterranean  ever  since  the  Premiere  and  Druxi 
Escadres  have  been  united  under  the  strong  man  of  action*  which  is  Adraii 
dc  Lapeyrcre.     As  a  matter  of  fact,  the  armce  navale  will  have  seen  m( 
training  at  sea  during  the  present  vear  than  it  did  in  several  previous 
It  has  carried  out  interesting  combined  maneuvers  in  the  spring  and  sumi 
and  now.  mi  the  arrival  of  thc  Troisieme  Fscadre  in  the  Middle  Sea.  it 
to  study  for  thc  third  time  the  problem  of  the  utilization  of  gun  pow< 
maneuvering  ability  and  speed,  in   a   series  of  strategic  and   tacticail  ex-'^ 
erciscs,  to  commence  in  the  first  days  of  November.     There  will  be  two 
forces.     The  Red,  imder  Admiral  de  Lapeyrere,  comprising  six    n.Tnt^'ns, 
three  Ganibcttas.  eighteen   destroyers,    and   five   submcrsibles,  -I 

ing  Toulon   as  its  base,   will   have  to   seek,   find,  and   destroy  'fU 

the  two  llcets  of  Blue.  vir..  thc  six  Patrie-Suffren.  six  destroyer*,  ind 
four  submcrsibles  of  Admiral  Bellue.  based  on  Biierta,  and  the  six 
Boui'cts.  three  Quintts.  six  destroyers,  and  two  submcrsibles  of  Adnairal 
de  Marollt-s,  which  will  start  from  .Mgicrs  to  trv  and  etTect  a  junction  «rdfc 
the  BcHuc  squadron.  Thc  sea  s|>ced  m  be  kept  is  18  knots  for  the  amiond 
cruisers,  16  knots  for  thc  Dantons.  15  knots  for  the  Patrics.  13  knots  for 
thc  Bouvcts,  and  20  knots  for  the  destroyers,  which  represents  appfxuUr, 
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mately  (he  rate  of  going  these  divers  units  can  maintain  under  easy  con- 
ditions, and  will  permit  the  efficiency  of  the  machinery  to  be  thoroughly 
tested.  The  "  hostilities  "  are  only  to  commence  when  Red  has  reached  the 
southern  coast  of  Sardinia,  and  a  blockade  of  the  Deuxieme  Escadre,  in 
Bizerta,  is  not  improbable.  In  any  case,  the  operations  off  the  Tunisian 
shore  will  provide  ample  scope  for  the  action  of  lorpcdo-craft. — yai-o/  and 
Military  Record. 
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Laid  down  June,  1911 
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Launched  Nov.    4,  1911 
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Building. 


The  "  Kaiser."— On  August  28  this  vessel  became  the  flagship  of  the 
commander-in-chief  of  the  North  Sea  fleet. 

In  her  ofhcial  trial  trip  on  September  \2  she  made  an  average  speed  under 
forced  draft  of  23  3-5  knots  an  hour.    The  course  was  over  a  measured  mile. 

Her  length  is  564  feet,  beam  95  feet,  draft  27  feet.  This  is  the  first  of  the 
German  battleships  to  be  equipped  with  turbines.  These  arc  of  the  Parsons' 
type  and  the  vessel  has  Schultz  boilers.     Her  bunker  capacity  is  3543  tons. 

The  "  FitiEDRicn  per  Grosse." — The  new  battleship  Friedrich  dcr  Grosse. 
which  has  been  chosen  as  the  flagship  of  the  high  sea  fleet,  anchored 
recently  off  Cuxhavcn,  her  appearance  attracting  a  crowd  of  spectators. 
In  spite  of  the  massive  armor  which  is  known  to  protect  Ihis  vessel,  she 
looks  surprisingly  light  afloat  and  quite  graceful.  The  5.9-inch  quick-firing 
cascmafcs  arc  well  above  the  water,  but  from  their  position  it  would  appear 
that  the  accommndalion  for  the  gunners  is  very  cramped.  The  conning- 
towcr  is  a  peculiar-looking  structure  of  two  stories,  the  lower  one  being 
larger  than  the  average  charthouse.     Ko  doubt  the  upper  story,  which  is 
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small  and  placed  wt'll  abaft,  constitutes  the  central  iire-conlrol  station 
present  the  masts  are  without  fire  controls,  but  these  are  lo  be  fitted  at 
The  amidship  turrets  en  echelon  have  nntahly  clear  training  arc*,  ihe  al 
of  intervening  superstructure  givinR  them  a  clear  field.     The  smaller 
are  mounted  at  the  same  level  as  the  stem  12-inch  turret,  and  shouti 
workahle  in  a  heavy  sea.     Between  the  fure  and  after   turrets  the  ui 
armor  strake  runs  mish  with  the  main  deck,  and  is  unpierced  by  a 
port  or  break  uf  any  kind.    As  far  as  external  observation  kocs,  the  gr* 
portion  of  the  hull  of  this  vessel  should  Iw  invulnerable  lo  the  attack  of 
save  the  heaviest  projectiles.     Top-hammer  has  been   cut  down  to  a 
mum.  leaving  but  little  surface  exposed  to  liRht  high  explosive  shcl 
funnel  bases  arc  protected  by  armored  screens  of  characteristic  d< 
object  of  which  is  to  cause  the  bursting  of  any  projcclile   tief< 
])enetrate  the  funnel  itself.    On  the  whole,  the  main  features  of  tl 
the  second  of  the  Kaist'r  class  of  five  units — while  they  have  no  gi 
lo  originality,  give  evidence  of  the  most  careful  consideration  on 
of  the  designers. 

The  first  steam  trials  of  the  Prit^drich  dcr  Crosse   were  carri^ 
very  boisterous  weather,  as  were  also  the  preliminary  gun  triaU, 
known  that  ^he  proved  herself  a  steady  ship.     It  may  not  be 
monly  that  all  German  armored  ships  built  since  the  opening  of  tlr« 
nought  era  arc  equipped  with  Frahm  anti-rolling  tanks.     The  firAl 
be  so  fitted  was  the  armored  cruiser  Scharnhorst.  built  at  the  yard  0I 
&  Voss,  of  which  firm  the  inventor,  Dr.  Frahni,  is  a  member.     Xoli 
ing  that  the  tanks  then  installed  were  of  somewhat  primitive 
demonstrated  their  eHicacy  to  the  complete  satisfaction  of  the 
and  possibly  they  have  something  to  do  with  the  accurate    shootias 
which  this  vessel  is  noted.     Tanks  were  next  furnished    iar  the 
Bliiccher — another  famous  gtmnery  ship — and  the  group  of  A" 
indeed,  for  all  subsequent  ships.    It  transpires  that  the  cruise  of 
and  Bliiccher  to  the  Faroes  last  spring  was  as  much   for  the  pui 
testing  the  resi>ective  steadiness  of  the  two  vessels  as  gun   platforms.  ^ 
tirst  named  having  no  tanks,  as  for  the  prosecution  of  other  jfunnrr^-  -Trefv 
mcnts.    If.  as  is  claimed  in  Germany,  warships  fitted  with  this  w 
much  less  inclined  to  roll  in  heavy  weather  than  warships  unpr. 
them,    it   cannot   be   gainsaid   that   the    tanks   confer   a    valua: 
advantage,  or  that  a  fleet  of  ships  so  equip|ted  would  be  in  a 

meet  on  advantageous  terms  a  rival  force  the  units  of  which  hatl ;.. 

equipment.     It  is  plain,  therefore,  that  the  question  is  of  considerable 
portance. — Xavat  and  Military  Record. 

Speeds  of  German  Batti£ships. — The  Kieler  Neuesie  Nachr%<ktfn  si 
that  the  Kaiser  has  made  23.6  knots  as  maximum  mean  speed  for  her  trilfc 
over  the  measured  mile.  This  puts  her  at  the  head  of  the  turbine-driMS 
battleships  for  speed.  The  speeds  assigned  the  vessels  of  the  HeigaUai 
class  arc  authoritatively  quoted  as: 

Knou. 

Oldenburg    21.5 

Ostfriesland    21.239 

Thiirinficn    -2t.o75 

Helgoland    20^1 

Tht  Kaiser  is  the  first  turbine  driven  large  vessel  buiU  and  engined  by 
Imperial   dockyard   at   Kiel.     The    Imperial   dockyard   at    Wilhelmshai 
follows  when  they  finish  the  new  cruiser  of  the  line  "  S."    The  next  lu) 
battleship  to  have  her  trials  will  l>e  the  Frtedrich  dcr  Grosst,   whi 
A.  E.  G.  turbines.    The  Kaiser  has  Pardon's  turbines. — Ret'ue  Inienn 

The  German   review,  Schiffbati.  publishes  the  high  speed  made 
Kaiser  and  attaches  thereto  an  interesting  comparison  n\  the  speeds  ran 
by  the  fastest  battleships  of  the  five  most  important  maritime  powers ; 
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Knoti. 

Germany :    Kaiser 23.6 

England:    Neptune 21.S 

United  States:    Utah ..■.;.  ai.6 

France:     I'oltaire  ao.7 

Japan :     Kawachi   30.5 

This  table  shows  that  the  Kaiser  is  ahead  of  her  nearest  competitor  by 
1.8  knots.  Wc  hope  that  her  sister  ships  will  even  succeed  in  beating  their 
contract  speeds  in  like  manner  so  that  the  squadron  will  be  homogeneous. 
The  speed  of  a  squadron  is  always  that  of  its  slowest  unit,  therefore  if 
one  of  the  other  vessels.  Kaiserin,  I'ricdrich  der  Grosse,  and  Prince  Regent 
should  only  reach  a  speed  considerably  less,  which  is  quite  possible,  due  to 
the  fact  that  all  are  fitted  with  different  types  of  turbines,  the  excellent 
result  reached  by  the  Imperial  dockyard  at  Kiel  will  lose  its  impoiiance  for 
the  German  Navy. — Rezne  Internationale. 

The  Florida's  speed  is  given  as  22.54  knots,  while  the  English  t'lUtguard 
is  credited  with  22.5  knots,  which  facts  modify  the  alwve  table  considerably. 


Iohpedo-Net  Stowage  ox  the  "  Moltke," 

Tlie  above  kodak  taken  of  the  MoUke  in  New  York  harbor  in  June  last 
is  reproduced  here  as  showing  the  stowage  adopted  for  the  nets.  The 
booms,  lead  of  gear,  etc.,  are  quite  well  indicated.  A  description  of  this 
BuUivanl  net  may  be  found  in  Proceedings  No.  142,  on  page  786.  The 
best  time  of  "  out  nets  "  made  is  three  minutes. 

The  lowness  of  her  gun  positions  is  also  well  shown,  and  this  has  been 
the  cause  of  much  unfavorable  comment.  These  after  guns  arc  swept  by 
seas  in  any  moderate  weather. 

The  "  Strassbvrg." — The  new  cruiser  Strassburg  has  arrived  at  Kiel 
after  doing  her  trials  near  Danzig.  It  is  reported  that  these  were  run  partly 
in  very  heavy  weather,  and  that  the  vessel  rolled  to  an  alarming  degree. 
In  fact,  tlie  trials  had  to  be  interrupted,  and  the  cruiser  has  gnne  to  Kiel  to 
have  bilge-keels  fitted.  The  Magdeburg  and  Breslau.  of  the  same  class, 
are  believed  to  have  had  fmc  weather  during  iheir  trials,  so  that  their  be- 
havior in  ruugh  weather  has  still  to  be  ascertained,  but  as  the  four  ships 
of  this  class  are  identical  it  is  probable  that  all  are  inditferenl  sea-boats. 
The  transfer  of  major  naval  operations  from  the  Baltic  to  the  North  Sea 
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is  likely  to  have  an  imporiant  effect  on  the  design  of  small  cruisers. 
is  no  reason  to  believe  that  any  of  these  vessels  of  recent  date  faJl  shofl^ 
of  the  high  German  standard  of  robust  construction  and  seaworthi 
but  it  is  a  fact  that  the  original  design,  which  has  been  adhered  to  essctil 
in  spite  of  increasing  displacement,  took  more  count  of  Baltic  than  of  \< 
Sea  conditions.  Lines  almost  destroyer-like  were  coxnbined  with  stniat 
lightness  and  great  engine-power,  the  result  being  miraculous  »pee^  is 
smooth  water.  But  experience  has  proved  that  anything  like  cumimri 
service  in  average  North  Sea  weather  wears  down  these  vessels  anuLOiflf. 
I^e  "  maximum  speed  "  figure,  which  was  easily  exceeded  on  trial  by  jennJ 
knots,  drops  steadily  every  month,  until  an  alarm  is  raised  and  the  v«»e 
goes  into  dockyard  hands. 

In  the  foregoing  comment  there  is  no  intention  of  disparaging  Gaim 
material,  but  the  question  has  a  special  interest  for  naval  students  in  Ear 
land  in  view  of  the  fact  that  cruisers  lately  built  and  now  building  fortfcf 
British  Navy  seem  to  claim  the  German  Kleine  Krruscr  as  their  protoTTH, 


although  there  is  apparently  less  ambition  lo  reach  record  speeds.     Model 
strategy  appears  to  demand  the  construction  of  certain  units,  apart   fi 
torpedo  craft,  of  phenomenal  velocity,  and  due  attention  is  being 
the  demand.    But  it  seems  an  extravagant  and  unsatisfactory  policy 
sliips  which  lose  their  raison  d'etre  a  very    few  years  after  eniei 
%tTv\ct>~Nava1  and  AfiUtarv  Record 


The  "  Breslav  "  Class  of  Cruisehs, — This  class  of  scout  cruisers 
shown  great  speed  and  is  an  advance  over  previous  ones  mainly  in  c< 
carrying  capacity  which  is  450  to  1200  tons.     Turbine  drive  is  used  in 
though  these  are  of  different  makes,  tliose  of  the  Breslau  being  A.  Iv 
those  of  the  MaRdfhurz  being  Bcrgmann.     Length  is  446  feet,  beam 
feet,  mean  draft  16.7  feet,  with  displacement  about  4700  tons.     Armarai 
is  twelve  4.2-inch  rapid-fire  guns  with  two  submerged  tubes.     The  horse- 
power is  2400  I   H.  P.    There  arc  16  water-tube  boilers. 

On  trials  the  Breslau  made  .V>4  knots.  ar»d  the  Magdeburg  37.5  knot 
the  rated  speed  of  the  class  being  26.75  knots. 
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These  cruisers  have  a  different  appearance  from  most  German  vessels, 
particularly  in  the  lines  of  the  bow,  there  being  no  ram,  and  the  shape  of  the 
funnels.  Tlie  height  of  the  two  forward  g\ms  indicates  they  can  be  used 
against  destroyers  in  any  sea. 

German  Destro^T-rs. — The  newest  German  destroyers  are  to  carry  only 
two  24-poundcr  guns  instead  of  the  4.1-inch  weapons  with  which  they  are 
credited  in  certain  reference  works.  It  is.  of  course,  well  known  that  the 
destroyer,  as  such,  docs  not  figure  in  the  German  Nax^.  these  vessels  being 
designated  by  the  name  of  "  large  torpedo-boats."  In  that  term  we  get 
the  key  to  the  development  of  these  craft  in  Germany,  whose  torpedo-craft 
have  always  been  notable  for  their  comparatively  weak  gun  armament.  It 
will  be  seen  that  on  an  average  English  destroyers  are  more  than  twice  as 
strong  in  gunfire  as  their  German  contemporaries.  Indeed,  the  newest 
German  vessels  will  have  a  gunfire  greater  by  only  six  pounds  than  that  of 
the  English  old  27-knotters.  On  the  other  hand,  recent  German  vessels  have 
been  considerably  faster — a  fact  which  may  reasonably  be  held  to  make  the 
superior  gunfire  of  English  destroyers  of  somewhat  problematical  value. 
'ITic  essentially  torpedo-boat  character  of  the  German  vessels  is  seen  by 
their  high  speed  and  greater  torpedo  armament  when  compared  with  our 
craft.  This  can  be  shown  most  strikingly  by  a  comparison  between  the  fully 
commissioned  vessels  of  the  two  navies,  there  being  68  English  and  66  of 
Germany's.  English  68  destroyers  all  carr>'  two  tubes,  giving  a  total  of 
i.yS.  Of  the  German  66.  twenty-two  have  four  lubes  and  forty-four  have 
three,  giving  a  total  for  the  whole  of  220. — Nai^ai  and  Military  Record. 

Shipbuiu»ikc. — The  delays  in  the  completion  of  the  German  ships  of  the 
1912  program  caused  by  the  five  months  strike  in  the  shipyards  of  Schichau 
at  Dantzig  have  been  the  subject  of  much  confulcnlial  inquiry  between  the 
Minister  of  Marine  and  the  directors  of  that  cstal)lishment.— JVfo«t7irMr  de 
la  Flolte. 


Target  PRArrirK.— According  to  the  Berlin  correspondent  of  The  Na^y. 
the  organ  of  the  Navy  league,  the  German  Navy  intends  in  future  to 
adopt  long-range  firing  on  American  lines.  At  present  the  Germans  do 
their  battle  practice  at  seven  thousand  yards  only,  while  other  nations  fire 
at  eleven  thousand  or  so. 

It  now  occurs  to  the  Germans  that  their  theory  of  sailing  within  six 
thoxisand  or  seven  thousand  yards  and  then  bringing  into  action  every 
gun  with  a  certainty  of  hitting  may  be  rudely  upset  by  an  enemy  that 
starts  getting  in  had  hits  at  eleven  thousand  yards. — The  Engineer. 

It  is  reportt'd  on  good  authority  that  the  battle  practice  of  the  first 
squadron  next  year  will  be  conducted  on  principles  entirely  new  to  the 
German  Navy.  ,\t  least  one  target-ship,  and  probably  two,  will  be  pre- 
pared for  this  occasion.  The  ships  taking  part  will  fire  only  half  their 
quota  of  ammunition  at  individual  practice,  reserving  the  remaining  half 
for  s<iuadron  firing  at  the  larget  ships.  This  squadron  practice  will  be  of 
the  order  known  in  the  French  Navy  as  salvos  altern^es  ct  cadencies, 
which  seems  to  be  becoming  general  among  the  leading  navies  of  the 
world,  and  was  tried  with  conspicuous  success  by  the  German  cruiser- 
squadron  in  the  Far  East.  Extraordinary  interest  will  attach  to  this 
practice,  in  view  of  the  fact  that  all  the  first  squadron's  ships  are  Dread- 
noughts. Including  the  flagship  Priedrich  der  Grosse.  the  squadron  has 
an  aggregate  broadside  of  thirty-two  n-inch  and  forty-two  T2-inch  guns. 
To  reap  the  full  henclii  of  the  method  of  fire  delivery  to  be  tined  next  year 
it  is  essential  that  there  should  be  perfect  communication  between  the 
participating  ships,  and  this  in  turn  involves  the  difficult  problem  of  the 
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rapid  and  accurate  iransmtssiim  of  signals  in  action.      It   is  too 
hope  that  some  account  of  the  firing  will   be  made   (HibUc,   such 
given   out  after  the  Hero   and   ^an  Marcos  bombardments,   alth 
great   many  jM'ople  would  he  glad  lo  learn,  inter   aJiA.   how    long 
fated  hulks  serving  as  tlic  targets  were  able  to  withsland  ihc  concent 
fire  of  74  big  guns! — The  Navxti  and  MilHary  Record. 


thrH 
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The  German  Manel  veks. — The  high  sea  fleet  of  which  the  first  titoii^ 
ron  counts  eight  Dreadnoughts  with  three  baitle-cniiscrs.  was  T^fortfd 
by  the  3d  squadron  composed  of  the  Wittclsbach.  Sckjvabrn.  M<cktntivi. 
ZaehriuscH.  li'ettitt  and  Hhass  manned  by  reserves  for  the  mo«t  ftirt 
This  squadron  was  given  a  "  shake  down  "  cruise  before  joining  the  OeK 
With  it  were  66  destroyers.  la  submarines.  22  mine  layers,  and  6  auxiKim 
In  the  Hcet  were  counted  jq  battleships  and  ti  protected  cruisers. 

This  armada  is  described  in  the  press  as  the  exact   fleet  with  which  Ger- 
many would  take  to  sea  if  war  should  begin  at  this  hour.     The 
to  be  carried  on  in  the  presence  of  the  Kaiser,  who  will  be  on 
flagship  DfHtsi'hland,  will  l>e  based  on  the  theory  that  a  supeHorr 
meaning,  of  course,  the  British  fleet — has  blockaded  the  North  St*» 
having  blocked  up  the  German  tlcet  within  the  blockade  area,  is 
find  it  and  compel  it  to  fight  a  decisive  engagement. 

It  becomes  increasingly  plain  from  day  to  day  that  all  the  ener^o/ 
German  Navy  Uepartment,  like  those  of  the  British  Admiralty,  arc 
exclusively  toward  the  possibility  of  an  Anglo-German  Armagicdifc«i»' 
North  Sea.  It  was  announced,  for  instance,  by  the  German  Xary  DcfM^ 
mcnt  this  week  that  the  island  of  Borkum.  which  has  hitherto  umtiwiJ 
only  second-rate  coast  defences,  is  ahotu  to  he  converted  into  a  nrtt-<U»5 
fortified  position  like  Helgoland,  which  has  been  called  the  Gctn 
Gibraltar. 

Borkum  is  one  of  the  islands  covering  the  entrance  to  the  Channel  wfck* 
leads  to  Enidcn.  and  its  new  fortifications  are  with  a  view  to  prTvent«ta 
blockade  of  the  mouth  of  the  Ems. 

The  plan  of  this  year's  exercises  reflects  the  probable   conditiom  «f 
North   Sea  campaign,  in   which  the  German   fleet,  outnumbered   in  dii 
would  have  to  make  full  use  of  its  island  and  mainland  bases  to  fi 
a  blockading  force  and  gain  the  open  sea  to  tight  or  fly  as  circumsli 
dictated.     Helgoland  is  ex[)ected  to  serve  as  the  center  of  the  manrui 
zone.    The  garrison  of  this  island  was  heavily  reinforced. 

Tt  is  i>erhaps  not  without  significance  that  these  naval  maneuvers 
accompanied  by  the  principal  officers  of  the  army.    The  chief  of  the  grr 
staff  of  the  German  Army,  together  with  Field-Marshal   von   der  GjI 
General  von  Heeringcn,  the  Prussian  Minister  for  War,  the  iii-^pcctttr 
field  artillery,  the  chief  of  the  engineer  and  pioneer  corps,  and   the 
manders  of  three  army  corps  watched  from  the  principal  ships  the 
maneuvers. — Naval  and  Military  Record. 

The  maneuvers  took  place  entirely  between  WilhelmshaTcn,  Coxhami 
and  Helgoland  in  the  North  Sea.     They  were  divided  into  two  partv 
first   from  2d  to  15th  of  September  consisting  of  battle  practice   and 
neuvers.  the  second  from  i6th  to  19th  in  which  the  Kaiser  assi&ted. 
bcgan  by  grand  review  held  on  the  15th.  the  Kaiser  being  on  board 
Dcutschland. 

As  a  spectacle,  the  grand  naval  review  off  Helgoland  on  the  15th  inst 
marred  by  the  vile  weather,  but  as  an  exhibition  of  German  p*.u.  r  \n 
North  Sea  its  impressiveness  was  perhaps  enhanced  by  the  low. 
and  troubled  waters.    Forty-one  battleships  an<l  cruisers  steanu 
flagship    Deutschland.     Something    like    seventy    smaller    craft    coitl<| 
counted.    At  the  appropriate  moment  when  the  guns  of  the  fleet 
crash  out  the  "  Kaiser  salute,"  the  Zeppelin  airship  Honsa  made  its 
ance.  hovering  above  the  flagship  and  executing  maneuvers  in  the  tcctb 
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an  exceedingly  slronp  wind,  and  a!lo)?etIier  demonslratinj;  her  wondtfful 
handiness  to  the  most  hardened  sceptics.  It  is  only  fair  to  slate  that  the 
cruise  of  the  Hansa  from  Fiamhurg  to  Helgoland,  a  distance  of  nearly  120 
miles,  was  made  against  a  head  wind  which  averaged  a  velocity  of  50  feet 
per  second,  notwilhstan(hng  which  she  flew  wiih  marked  steadiness,  and 
appeared  to  be  under  comolete  control. 

One  remarkahle  feature  of  the  review  was  the  (to  foreign  eyes)  un- 
necessary hardship  imposed  upon  the  seamen  of  the  destroyers.  As  these 
hoats  steamed  al  high  speed  past  the  lmi>eria!  flafiship  their  crews  lined  the 
decks,  in  spite  of  the  heavy  seas  and  sheets  of  spray  which  almost  hid  them 
from  sight.  The  men  must  have  been  drenched  through  and  through,  and 
their  position  was  palpably  dangerous,  but  it  was  impossible  nut  to  admire 
the  rigid  discipline  which  kept  them  in  this  unenviable  situation  for  several 
minutes  whilst  they  were  in  view  of  the  Supreme  War  Lord,  who  stood  on 
the  bridge  of  the  Peutschtattd.  On  the  whole,  the  weather  conditions  were 
typical  of  the  North  Sea.  Henceforth,  as  the  maneuvers  and  the  conclud- 
ing parade  have  testified,  the  fleet  of  ihc  Fatherland  is  to  work  out  its 
destiny  in  the  grey  and  turbulent  water  of  the  North  Sea. — Xai'al  and 
Military  Record. 

Touching  the  maneuvers  themselves,  the  strategical  and  tactical  operations 
performed,  the  incidents  wliich  attended  ihem.  and  the  issue  of  the  mimic 
campaign,  there  is,  a*  was  to  be  expected,  complete  silence.  In  one  im- 
portant detail,  however,  they  appear  to  have  resembled  the  late  British 
maneuvers,  viz.,  in  the  almost  complete  absence  of  breakdown  and  minor 
mechanical  defects.  This,  of  course,  apart  from  the  unfortunate  destroyer 
mishaps  which  occurred.  The  immunity  of  the  high  sea  fleet  from  engine 
room  defects  is  due  less  to  good  luck  than  to  the  efficiency  of  the  corps  of 
naval  engineers,  and  their  subordinates,  combined  with  a  steadfast  atten- 
tion to  duty  which  seems  to  have  become  a  characteristic  of  this  branch  in 
all  the  great  navies  of  the  world. 

No  ncwspajier  men  were  admitted  so  nothing  is  known  as  to  the  actual 
workings  of  the  fleet.  The  endurance  of  the  large  torpedo-boats  was  ex- 
ceptional, they  keeping  the  sea  in  vile  weather. 

At  the  conclusion  of  the  naval  maneuvers  the  Emperor  made  the  following 
wireless  signal  to  the  fleet : 

"  I  express  to  the  high  seas  fleet  and  the  divisions  attached  to  it  for  the 
autumn  maneuvers  of  the  coast  defence  forces  my  fullest  acknowledgment 
far  what  they  accomplished  before  me,  and  my  warmest  thanks  for  their 
diligent  and  faithful  labor  to  increase  our  readiness  for  war." 

'J  he  Lokalanzeiger  announces  that  Admiral  von  Hollzendorflf  has  con- 
sented to  serve  another  year  at  the  express  wish  of  the  Emperor. 

Accident. — The  German  torpedo-boat  G  lyj  ran  under  the  bows  of  the 
battleship  Zahringcn  the  afternoon  of  September  14  in  the  course  of 
maneuvers  southwest  of  Helgoland  and  was  cut  in  two.  Six  men  were 
drowned,  and  a  seventh  died  sorm  after  beng  picked  up  from  the  water. 
The  torpedo-boat  sank  at  a  spot  where  the  water  is  i6'/j  fathoms  deep,  and 
will,  it  is  expected,  be  raised.  The  6"  lyi  was  launched  in  igcK>,  and  belongs 
to  the  second  torpedo-boat  flotilla.    She  has  reached  a  speed  of  .^6  knots. 

The  German  Fleet  Law. — The  new  fleet  law  promulgated  by  Germany 
is  of  much  interest.  The  argument  states  that  the  organization  of  the  licet 
suffers  from  two  serious  defects: 

(i)  In  the  autumn  of  each  year  all  ihe  time  expired  men — about  one- 
third  of  the  crew  in  all  the  ships  of  the  battle  t^cct — are  discharged  and 
replaced  by  recruits  that  are  mainly  from  the  inland  population.  Owing  to 
this  the  readiness  of  the  battle  fleet  for  war  is  considerably  impaired  for  a 
considerable  period ;  and 
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(2)  That  with  an  e»tabHshmenl  of  58  capital  ships   ^'y,  21  fthipft  arc 

available  at  first  if  the  reserve  fiect  cannot  be  made  ready  in  lime. 

The  law  desigiis  to  relieve  the  first  and  second  squadrons  of  ihe  bigli  sea 
fleet  by  giving  six  inonths  training  to  every  conscnpt  before  he  is  put  inCo 
the  absolutely  first  Hghting  line. 

As  regards  the  second  defect  we  find  that  getting  the  rcserA*c  fiect  readv 
for  war  in  proper  time  becomes  more  and  more  unlikely  owing  10  the  t\xi 
growing  complexity  of  modem  ships  and  of  the  steadily  growini?  ditfioilti 
in  training  large  organizations.  At  the  present  day,  ihcrcforc,  the  resent 
fleet  can  be  considered  only  as  a  second  fighting  line,  but  in  view  of  GermM^ 
strength  in  reserve  men  it  still  maintains  its  great  importance. 

Thus  the  logical  way  to  remove  both  the  defects  is  the  formatiofl  ol 
third  active  squadron  which  will  be  done  by  this  law. 

The  actual  strength  of  tlie  Heet  will  be  61  battleships  and  battle-cniiscn 
with  40  protected  cruisters  instead  of  3H.  The  fleet  for  service  in  forcisB 
waters  is  to  In;  composed  of  10  first-class  cruisers  and  10  protected  uubai. 

The  increase  in  personnel  requires  an  annual  increase  of  75  of&ccrs  o^  al 
corps  and  1600  men  up  to  1920. 

The  high  sea  tlcet  will  now  be  composed  of  one  fleet  flagship,  five 
rons  of  eight  battleships  each,  12  large  cruisers,  and  30  small  cruiserr 

Torpedo-boats  are  to  be  \\A  with  99  in  full  commission. 

The  increase  in  battle^cruisers  is  four,  and  in  small  cruisers  is  str 

It  is  worth  while  noting  that  Germany  has  a  mercantile  marmtl  5U 
steamers  over  3000  tons  displacement,  with  some  of  the  finest  and  wital 
vessels  in  the  world  included  in  the  list.  These  carry  their  guns  and  DUiig 
in  the  holds  and  are  manned  by  64^000  seamen  of  whom  a  lar^e  propoftiH 
are  reservists. 


Increase  in  Budget. — Additional  funds  will  be  demanded  of  the  R 
stag  in  order  to  meet  the  expenses  of  the  increase  of  men   for  the 
marines.    Furthermore  a  sum  of  10  millions  to  demanded  for  remfordaf 
the  defences  of  Cuxhavcn,  the  batteries  of  which  are  to  be  rearmed  with  u 
and  if-inch  guns. 


Information  Forbidden — Vcr>'  little  of  the  German  fleet  ever  ai 
in  print,  the  facts  concerning  it  are  always  hard  to  obtain,  and  tins 
dition  is  evidently  to  continue  to  an  increased  extent  in  the  future.    Jad| 
from  the  following  from  La  Moniicur  de  la  Fhtte: 

"The  Germans  complain  of  the  indiscretions  of  the  journals  and  the 
press  bureau  has  addressed  to  their  publishers  a  circular  letter  demaatdtrng 
that  they  suppress  news  relative  to  new  material,  to  inventions  and  to  tht 
equipment  of  the  army  and  the  fleet  The  letter  says  that  the  publicatioo  ot 
such  news  facilitates  the  task  of  foreign  spies,  and  points  out  what  new» 
ought  to  he  avoided  in  the  future.  '  For  some  time  the  characteristics  of 
the  German  submarines  which  regularly  ought  to  be  confidential  have  bees 
gi^Tn.  Only  a  short  time  ago  a  complete  description  of  the  new  KHunk 
gun  was  published,  although  it  had  just  been  bought  by  the  authorities^  Lb 
the  public  interest  Prince  Henry  then  took  the  gun,  mounted  it  on  boanl 
ship,  and  tested  it,  because  in  such  a  place  no  unauthorized  people  cotiM  ice 
it.  Such  indiscretions,  which  all  serve  the  enemy,  ought  to  be  avoided.'  TT»b 
letter  closes  by  saying  that  the  German  press  ought  to  be  able  to  do  as  the 
foreign  press  does  '  which  publishes  only  rarely  details  on  military  subji 
concerning  their  own  country.' " 
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GREAT    BRJTAIN 
VESSELS  BtHLDING 

Name 

a 

■0 

Armament 

Builders 

Remarks 

Battleships 
Ajax  •  •• 

^3,500 
■14,000 

-M.ooo 
Ai.OOO 

JO.UOU 

jA.ooo 
J6.000 
^,000 
30,000 
30,000 

28.850 
18, 750 
18,750 

5.5«J 
5.S00 
5.400 
5.400 
3.400 

21 

Jl 
21 
iJ 
U 

ZJ 

as 

29 

a8 

25 

'5-5 

■»5-5 
S5  5 
as 
J5 

ioij-5-in..  i64*in. 
same 

same 

same 
lo  i3-5in.,  166-in. 

sane 

same 

acme 
10  14-in. 

same 

aij-5*in„  164-in. 

same 

same 
8  l^in.,   i64-in. 

lame 

8  6-ip.,  43-pdrs. 

same 

same 
io6-in..  4  s-pdrs. 

same 

same 

Scott  <GrecnockJ 
Cammcl  Laird 

(BirkcnhL-ad) 
Devon[>[irt 
PorLirooiitb 
Bcardmore 
Vickcrs 
Porlfimouth 
Dcvonport 
PorMmouth. 
OcvDa|>ort. 

Vickcrs 
Palmer 
Brown  &  Co. 

Fairfield 

[Thatbim 
Rrown  &  Co. 
Bcardmore 
Pembroke 

Launched  March  ai.  I9tj 
Sept.  14,  igia 

Completing  trials 
Commissioned  Nov.  16 
Laid  down  May  30,  1912 
"           May  ji,  191a 
Launched  Oct.  i«,  1912 
Oct.  24.  1912 
Keel  laid  Oct.  ai,  191a 
'*        '*      "    3'.  191* 

Commissioned  Nov.  15,  *ij 

[^uncbtrd  March  20.  191a 

Building 

Launched  Oct.  35,  1911 

Completing  trials 

LTndergoing  trtala 
Completed  trials 
"ominittionedDec.  i 
Laid  down  June,  1912 

••      juiyaS,  19" 

Audacious 

Centurion 

Kine  George  V 

Benbow 

Delhi 

Iron  Duke 

Marlborouich.. 
Qu'n  Elii'b'hV 
Warspitc' 

Battle  Cruisers 
Princess  Royal 
Queen  Mary... 
^jer 

Australia 

New  Zealand.. 

Protected 
Cruisers 

Chaibam 

Soulbampton.. 

Dublin 

NottitiKham.. . 
nirmingham  .. 
Lowestoft 

*Tbe  other  two  battleshioi  of  the  1911  program  have  been  designated  the  yatiant  and 
Barkam.  and  are  to  be  built  by  Fairfield,  of  Glasgow,  and  Brown,  of  Oydebank,  respect- 
ively.    No  details  ot  these  vessels  are  known  as  yet. 

Shipbuilding. — The  winter  months  will  witness  exceptional  activity  in 
naval  shipbuilding,  both  in  government  and  private  yards.  Under  the 
Supplementary  Estimates  for  the  navy  this  year  money  was  obtained  for 
expediting  new  construction.  All  the  destroyers,  20  in  number,  were 
ordered  in  the  early  spring,  contracts  for  eight  light-armored  cniisers  have 
recently  been  placed,  and  the  laying  down  of  the  four  large  armored  ships 
is  to  be  expedited.  For  the  first  time  on  record  a  battleship  has  been  laid 
down  at  Portsmouth  within  nine  days  of  the  launch  of  a  battleship  from  the 
same  slip.  The  first  keel  place  of  the  new  vessel  was  laid  by  Lady  Meux 
on  October  2i,  and  it  is  stated  that  an  effort  will  be  made  to  launch  her 
within  four  or  five  months.  Usually  a  considerable  interval  takes  place 
between  the  launch  of  one  ship  and  the  commencement  of  another  on  the 
same  building  slip,  but  in  the  present  instance  only  one  working  week 
elapsed  between  the  floating  of  the  Iron  Puke  and  the"  laying  down  on  the 
same  slip  of  the  first  armored  ship  in  the  1912-13  program. — Naval  and 
Military  Record. 

This  vessel  is  probably  to  be  an  oil  burner.  She  will  have  a  partial 
installation  of  motor  engines.  The  name  Trafalgar  is  not  unlikely,  due  to 
the  date  on  which  keel  was  laid.  Length  is  to  be  601  feet.  'ITiis  is  the 
3.^d  battleship  of  the  Dread*tousht  type. 

The  new  l^ritish  battleships  just  laid  down  under  the  1912-13  naval  pro- 
gram will  not  lie  launched  until  June  next.  It  is  understood  that  these  ships 
will  not  1k'  much  larger  than  the  Iron  Duke  and  Marlborough.  In  addition 
to  the  ten  14-inch  guns  (compared  witli  the  13  5- inch  of  the  earlier  vessels'), 
a  much  higher  sijecd,  and  better  armor  protection,  the  two  new  ships  will 
carry  a  number  of  anti-air-craft  guns,  probably  4-inch.    The  mountings  will 
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enable  these  guns  to  be  elevated  to  80  deuces,  and  a  31-pound  shell  wtU  be 

used,  wiib  a  charge  sufiicient  to  send  a  projectile  to  a  height  of  27jxx>  Itet 
Tbe  sbell  will  be  shrapnel,  with  a  time  fasc,  and  a  bursting  charge  to  iCXiUi 
the  fragments  and  bullets  over  a  wide  area. — Shipping,  Illustrated 

H.  M.  S.  "  ArDAcious.*' — H.  M.  S.  Audacious  was  launched  on  Sept 
14  from  the  'Iranniere  yard  of  Messrs.  Cammel,   Laird  &  Co.,   Ltd, 
launching  ct-rcmony  wajs  jn-rformed  by  Countess  Lytton,  who  was 
panicd  by  Lord  Lytton.    This  vessel  is  the  last  of  four  battleships  laid 
under  the  1910-n  program,  the  others  being  the  George  I'  <  PorfsmoirthJ 
Centurion    (DevonportJ,  and  Ajax   (Scott's).     The    vessels    arc 
B.  P.  and  89  feet  beam,  with  a  load  draft  of  27  feel  6  inches.  At 
over  23.000  tons.    Parsons'  turbines  give  a  speed  of  at  least  si  knut£, 
S.  H.  P.  of  31,000.     The  armament  consists  of  ten   13.5-inch  guns 
twin   turrets   of   center   line   of   ship,   aho   sixteen   4- inch    gims. — , 
Engineer  and  \'aval  s4rchiit'ct. 

The  Audacious  is  the  27th  British  ship  of  the  Dreadnouf^hl  type  to  fp 
afloat,  and,  while  the  period  spent  on  the  stueks  by  the  previous  a6  vtssdi 
averaged  only  10  months  and  a  quarter,  the  Audacious  will  have  bem  sc 
less  than  18  months  on  the  slipway.     The  delay  is  accounted    for  by  Cte 
builders  having  had  various  labor  troubles  to  contend  with,  several  M«Nttf 
of  their  workmen  having  come  out  on  strike  one  after  another  andM^ 
located  the  whole  of  the  work  in  hand.     The  original   contract  te  /« 
completing  the  ship  was  January  t6.  191.1.  but  it  is  now  probable  tettv 
will  not  be  ready  until  nearly  the  end  of  that  year. — The  United  Sttwtt 
Gojtettr. 

Notes  on  the  "  King  GEoitf;E  V." — The  officers  are  berthed  aft.     Her 
is  stayed  with  wire  rigging,  the  tripcnl  type  being  discontinued.     This 
was  commissioned  November  16,  or  in  less  than  two  years  after  the  la; 
down  of  her  first  keel  plate.s.    She  has  completed  satisfactorily  her  24 
graduated  stt*am  trials.    The  ship  was  driven  at  a  speed  of  o\'er  18  kiMtt 
hour  after  hour,  against  a  heavy  head  sea,  which  at  limes  broke  over  the 
forecastle  in  such  quantities  as  to  send  the  crest  of  the  sea  to  the  top  of 
navigating  bridge.     Out  of  this  severe  trial  the  controlling   and   srcu 
fittings  emerged  most  satisfactorily,  while  the  behavior  of  the  ship  was 
that  it  would  have  been  possible  to  have  fought  every  gun.  if  necessary 

The  fire-control  equipment  of  the  King  George  l\  provides  for  each 
bettc  being  individually  fought,  even  though  the  mast  may  be   v. 
shell   fire  or  the   adjacent  barbettes  disabled,   while  during   an 
changes  of  range,  etc.,  would  be  conveyed  direct  to  the  sighiin;^ 
thus  enabling  a  continuous  fire  to  be  maintained.    As  all  the  guns 
^hrough   electric   generators,   the  risks   of  misfires   will    be    rcduc 
minimum. 

The  Whitehead  torpedoes,  of  21-mch  diameter,  arc  provided  with  range- 
firing  directing  instruments,  a  new  and  important  innov-ation.  which  win 
ensure   accurate   runs   being  obtained,  and  as   these  instruments   and   ibc 
weapons  themselves  are  provided  with  fittings  which  allow  for  changes 
course  of  both  .ship  and  enemy,  they  may  be  classed  amongst  the  most 
midable    vci    installed.      The    preliminary    trials   of   the    magazine    coo 
appliances  showed  them  to  be  thoroughly  reliable  under  service  condit 
the  temperature  of  each  of  the  magazines  l>cing  satisfactory.    The  elect 
motors  actuating  the  plant  are  of  the  newest  design,  and  possess  a  good 
re5er\e  of  power. 

The  "  Iron  Di;kf. "  Ci.\ss. — The  four  battleships  of  the  Iroit  Date  class 
will  each  mount  ten  13.5-inch  guns  of  the  latest  Mark,  and  sixteen  6-in 
quick-firing  guns  as  secondary  armament.     This  is  a  further  advance 
gun  power,  for  whereas  the  main  armament  will  correspond  with  that 
the  ATifig  George  P'  class,  the  restoration  of  the  6-inch  gun  will  give  t 
Iron  Dukes  a  superiority  over  all  previous  battleships  of  the  Dreadnong 
era,  which  carry  complements  of  cither  sixteen  or  twenty  4-inch  guns 
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their  secondary  armament. 
Dukes  will  be  as  follows: 


The  collective  fire  delivery  of  each  of  the  Iron 


Gun 

No. 

WeiKht  of 
projcctilr 

Total  weight 

J.  5-inch 
6- inch 

10 
16 

1,400  lb. 
100  lb. 

[4.000  lb. 
i.ftoolb. 

The  6-inch  guns  will  be  placed  in  batteries  well  above  the  water-line  and 
behind  armor. 

The  external  armor  of  the  Iron  Dukes  will  Iw  carried  well  below  the 
water-line  to  the  crown  of  the  gun-deck,  and  reinforced  by  internal  armor 
over  the  vilaJ  parts,  while  to  protect  the  hull  below  the  water-line  a^nst 
submarine  or  torpedo  attack  an  arrangfcment  of  sub-divisional  bulkheads 
has  been  introduced. — Naval  and  ^Military  Record. 

This  class  of  battleships  is  not  to  be  "soft-ended,"  as  at  first  designed. 
The  armor  belt  is  to  he  carried  further  forward  and  further  aft  until  the 
soft-ends  will  be  hardly  appreciable.  The  other  improvements  in  this  class 
include  an  .Trrangemcnt  for  the  conning-towers  to  be  used  as  control  posi- 
tions if  the  platforms  up  the  mast  are  destroyed  by  gun-fire.  The  foremast 
tower  of  the  two  will  he  of  an  enlarged  type,  and  the  after  tower  will  carry 
a  control  station  for  directing  the  gun-fire  of  the  after  turrets.  All  the 
turrrls  will,  in  accordance  with  recent  practice,  be  on  the  middle  line;  the 
guns  of  the  second  foremost  and  the  second  after  turret  swinging  their 
muzzles  over  the  turrets  in  front  of  them,  in  training  from  one  side  of  the 
ship  to  the  other  The  4-inch  guns  for  resisting  torpedo  attack  are  being 
placed  in  armored  case-mates  wherever  possible,  so  as  to  give  the  gun's 
crew  ample  protection.  The  ship  will  nut  carry  tripod  masts,  as  her  older 
sister^  have  done,  and  the  funnels  will  not  correspond  to  previous  types. 
These  will,  altogether,  be  very  formidable  ships,  showing  another  step  in 
warship  evolution. — United  Serificc  Gazette. 

Battue-Cruiser  "  Princess  Royal." — ^Tliis  vessel  is  a  sister  ship  of  the 
Lion,  a  photograph  of  which  ship  is  produced  herewith. 

The  new  British  battle-cruiser  Princess  Royal,  was  constructed  and 
engined  by  Messrs.  Vickers.  Ltd.,  Barrow-in-Fur'ncss,  and  was  launched  on 
April  29.  191 1.  She  is  660  feet  long,  R8  feet  6  inches  beam,  and  nn  a  draft 
of  28  feet  has  a  displacement  of  26.350  tons.  The  armament  embraces  eight 
13.5-inch  breech-loading  guns  mounted  in  pairs  in  barliettes  on  center  line. 
The  4-inch  guns  arc  disposed  behind  armor.  The  turhines  are  of  the 
Parsons'  ty[>-c,  driving  four  shafts  and  four  screws.  There  are  two  high- 
pressure  and  two  low-pressure  ahead  turbines,  and  a  corresponding  arrange- 
ment of  astern  turbines. 

In  arranging  the  program  of  official  trials  for  the  battle-cruiser  Princess 
Royal,  just  completed  by  Messrs.  Vickers  (Limited),  Barrows-in-Furncss. 
the  .\dmiralty  have  departed  from  the  practice  followed  for  many  years 
by  deciding  that  the  vessel's  gimnen.*,  and  torpedo  trials  should  precede  the 
tests  of  her  propelling  machinery.  So  far  as  can  be  seen  at  present,  there 
is  no  reason  to  regret  the  change,  for  the  gunnery  and  torpedo  tests,  which 
were  commenced  on  September  7  and  concluded  on  September  8.  are  re- 
ported to  have  been  completely  successful. 

To  torpedo  trials  on  September  7,  exceptional  interest  attached,  owing  to 
the  fact  that  for  part  of  the  time  that  the  vessel  was  steaming  up  and 
down  the  Channel,  after  leanng  Cawsand  Bay  in  the  morning,  the  Admi- 
ralty required  torpedoes  to  be  discharged  while  the  battle-cruiser  was  at 
full  speed.  Special  care  is  being  exercised  to  prevent  details  as  to  the 
vessel  s  steaming  becoming  public,  but  inquiries  leave  no  doubt  whatever 
that  while  travelling  at  full  speed,  as  well  as  during  the  remainder  of  the 
day,  she  behaved  splendidly,  Except  when  she  was  turning,  there  was 
almost  an  entire  absence  of  vibration,  and  it  is  stated  that  she  attained  a 
speed  of  between  ^  and  31  knots. 
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She  retiimet]  to  Plymouth  on  the  evening  of  the  rzth  on  oonipletioa 

her  eight  hours  fuI!-powcr  trial  in  the  Channel.     This   trial   is  the 
exacting  of  the  whole  program   of  official   tests,   hut    the   vessel,  as 
anticipated,  tame  through  the  ordeal  with  results  which   must  be  cx<: 
ingb'  gratifying  to  the  contractors  (Messrs.  V'ickers,  Limitefl).     The  ' 
power  trial   necessitated  the  maximum  power   for  which   th<r   vessel 
designed,  namely,  70^000  horse-jKiwer  being  maintained    for  the   full 
hours.    It  is  understood  that  this  wa.s  done  with  ease,  the  ciigincs  not 
put  to  their  full  test,  and,  consequently,  it  is  impossible  to  state  the  higl 
speed  which  the  vessel  may  be  capable  of  attaining.     In   fact,  it  is  st 
that  steam  was  being  let  off  continually  throughout  the  triaJ.     Thercf*»fe, 
might  be  assumed  that  when  her  speed  tests  lake  place,  she  will  lower 
colors  of  her  only  sister  ship,  the  Devonport-built  Lion.    The  engines  of  ifc? 
two  vessels  arc  by  the  same  firm. 

It  was  after  taking  in  upwards  of  a  thousand  tons  of  coal  that  i.S? 
Princess  Roval  left  the  Sound  about  six  o'clock  on  that  morning  The  rr 
quired  speed  was  quickly  reached,  and  the  trial  included  some  haU-dorff 
runs  over  the  measured  mile  course  off  Polperro.  Several  subsidiary  rruN 
were  to  have  been  carried  out  at  the  conclusion  of  the  eight  hours  lest.  Iitf 
these  had  to  l>e  curtailed  and  onl^  the  circle  trials  were  complelei 
speed  was  317  knots  for  the  eight-hour  trials.  Horse-power  brt 
80,000  and  90.00a.  The  Princess  Royal  went  into  the  Channel  a^^iti  oo 
day  for  starting,  stopping,  reversing,  steering,  and  astern  trials.  On  * 
pletion  of  these  she  returned  to  Plymouth  and  subsequently  went  upftvter 
preparatory  to  being  placed  in  No.  8  dock  at  the  North  doolo-ard, 

While  in  this  dock— and  it  is  interesting  to  note  that  this  is  the  d>»cfctkit 
was  lengthened  to  accommodate  the  Lion — her  propellers  were  chaair^ 
She  remained  in  dock  until  September  18.  Upon  all  her  trials  the 
of  the  new  battle-cruiser  as  a  sea-boat,  has  been  all  that  could  poss 
desired,  but  it  must  be  admitted  that  all  the  tests  have  been  carried  out 
most  favorable  weather  conditions.  In  the  full-power  trial  on  SepC] 
12,  it  was  especially  noticeable  that  the  engines  worked  most  smoo 
only  vibration  being  a  steady,  gentle  throbbing,  this  being  chiefly  felt 
after  part  of  the  ship  over  the  propellers,  \Vh\\e  trials  of  this  kind 
progress  the  stokers  usually  Ret  a  hot  and  tiring  time  in  the  sloki 
feeding  the  huge  furnaces,  hut  their  task  on  September  12  is  staled  lo  h 
been  comparatively  comfortable. 

The  vessel  again  left  Plymouth  Sound  on  September  i.)  for  subsidiirr 
tests,   which   included   starting,    stopping,   reversing    steering,    circle,   a 
astern  trials  with  satisfactory  results.    The  vessel  relumed  lo  Plymouth 
(he  afternoon  and  anchored  in  Cawsand  Bay.     She  went  into  harbor 
September  14. 

The  improvements  embodied  in  the  Princess  Royal,  as  the  result  of  t 
experience  gained  in  the  Lion,  have  fully  justified  the  delay  in  completinf 
the  new  ship.  The  interference  with  the  control  fittings  which  was  a 
feature  of  the  Lion's  trials— with  the  foremost  funnel  in  frnnt  of  the  mast- 
has  now  disappeared  as  the  result  of  the  removal  oi  the  funnel  abaft  the 
mast,  while  the  lengthening  of  the  three  funnels  by  ten  feel  and  their 
enlargement  has  reduced  the  HaminR  and  over-heating  to  a  minimum- 
New  propellers  were  fitted  to  the  vessel  in  deck,  and  in  further  trials  in 
the  Channel  on  September  21  she  attained  the  sliced  of  .U-7  knots.  Under 
natural  draft  average  speed  was  29  knots,  and  an  average  of  six  runs  under 
full  power  gave  .^3  knots  speed. 

The  weather  was  unusually  good  for  these  trials,  and  this  fact  cuntrilmtcd 
to  her  exceeding  the  Lxon's  speed. 

The  figure  347  may  Ik;  excessive,  but  it  has  U-en  creditably  rcponed. 
though  the  Naval  and  MiiUary  Record  says  the  following: 

"Ihe  London  corresmmdent  of  the  Yorkshire  Post  says:    The  greatest 
secrecy  is  being  maintained  by  the  Admiralty  regarding  the  result  of 
full-power  trial  of  the  Princess  Royal,  but  I  am  credibly  informed  that 
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I  anticipated,  the  maximum  speed  exceeded  ,v?  knnts — lo  he  exact,  32.4., 
nearly  a  full  knot  in  excess  of  the  record  made  by  her  sister  ship  the  Lion. 
The  engines  are  declared  to  have  developed  between  80,000  and  90,000 
horse-power  at  one  period  of  the  eigfht  hours  trial,  compared  with  their 
designed  horse-power  of  70,000.  It  must  be  taken  into  account,  however, 
that  the  trial  was  carried  out  under  unusually  good  weather  conditions. 
There  were  no  such  stormy  seas  as  those  through  which  the  lAon  had  10 
plough  when  undergoing  similar  tests." 

A  new  set  of  four-screw  propellers  has  been  fitted,  and  she  will  carry 
out  a  series  of  trials  exactly  corresponding  to  those  now  so  satisfactorily 
terminated.  The  idea  (says  The  Times),  is  lo  ascertain  the  effect  on  speed 
of  propellers  of  different  proportions  in  order  that  the  same  high  efficiency 
ma^  be  realized  from  propellers  as  from  the  other  parts  of  the  mechanism. 
It  IS  well  known  that  knowlcdjE^  is  less  definite  as  to  propellers  than  as  to 
other  factors  in  ship  propulsion,  and  the  Admiralty  decided  that  a 
thoroughly  practical  test  should  he  made  with  both  the  IJoh  and  the 
Princess  Royal,  sister  ships.  In  the  case  of  the  Lion,  new  propellers  were 
tried  after  tlie  vessel  went  intn  commission ;  in  the  J^rinccss  ko\ai  the  trials 
are  to  be  made  at  once.  Thus  the  Admiralty  will  have  data  for  four  seta 
of  propellers,  with  the  minima  of  variation  in  other  factors,  since  both  ships 
and  prc^>elling  machinery  are  alike.  The  Lion,  although  built  at  Devon[>ort, 
was  supplied  with  her  machinery  from  Vickers*  works,  where  the  jig  and 
gauge  system  adopted  ensures  absolute  precision,  and  thus  the  machinery 
is  exactly  the  same,  which  makes  possible  accurate  deduction  between  the 
performances  of  the  ships.  It  would  l>e  imprudent  to  state  with  any  detail 
the  results  so  far  of  this  experiment,  but,  satisfactory  as  was  the  per- 
formances of  the  Lioti,  these  have  been  exceeded  by  the  I^rinccss  Royal  to 
the  extent  of  one  nautical  mile  per  hour  at  full  power. 

"  New  Zealand." — The  trials  of  this  vessel  began  on  October  9.  A  com- 
plete pro-am  of  her  trials  is  of  interest  and  is  given : 

The  trials  September  j8.  The  ship  is  to  leave  Greenock  on  September 
29.  arriving  at  Devonpinrl  on  the  ^olh.  From  Oct()l»er  i  to  OctoI»er  9  she 
will  be  in  dock.  She  will  then  begin  her  30-hours  trial,  and  anchor  in 
Plymouth  Sound  on  October  10.  She  arrives  at  Spithead  on  October  T4, 
ajid  will  carry  out  steering  and  circle  trials  on  the  15th:  from  the  l(Kh  to 
igth  air  compressor  trials,  torpedo  and  gun  drills:  on  the  21st  gun  trials; 
and  on  the  22d  torpedo  and  anchor  trials.  The  vessel  will  leave  for  Fair- 
field on  October  23,  carrying  out  magazine  and  cooling  trials  on  the  way 
north. 

This  battle-cruiser  was  built  at  the  order  of  the  New  Zealand  Govern- 
ment at  the  Fairfield  Shipbuilding  Co.,  Govan,  and  has  been  donated  by 
New  Zealand  to  the  English  .Admiralty.  The  reports  to  date  of  her  trials 
give  her  attained  speed  as  27  knots. 

This  vessel,  built  by  the  Dominion  of  New  Zealand  originally  for  her 
navy,  has  been  presented  by  the  people  of  the  Dominion  to  the  Admiralty 
in  order  to  show  their  patriotism  and  their  belief  that  all  parts  of  the 
empire  have  a  common  interest  in  maintaining  English  naval  supremacy. 
She  may  be  employed  when  and  where  the  Admiralty  pleases. 

New  Protected  Cruiser. — The  second-class  protected  cruiser  Sydney. 
just  launched,  is  one  of  four  provided  for  under  the  1910-11  program,  and 
15  being  built  to  the  order  of  the  Australian  Commonwealth  by  the  London 
&  Glasgow  Engineering  &  Iron  Shipbuilding  Co.,  Ltd.,  Govan.  These 
vessels  arc  light  unarniorcd  ships  intended  for  rcconnaisance  work  in  asso- 
ciation  with  the  more  powerful  armored  cruisers  of  a  tleet.  Being  possessed 
of  a  speed  of  26  knots,  they  should  prove  most  serviceable.  They  arc  not 
intended  to  penetrate  the  screen  of  the  enemy's  force,  and  the  armament 
is  therefore  limited  to  6- inch  bow  and  stern  chasers,  three  6-inch  guns  on 
each  side,  four  3-pounders.  and  a  few  smaller  guns.    They  also  carry  twu 
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submerged  tubes  for  21-inch  torpedoes.    They  may  be  rcganfLfl  ats  dev< 

ments  of  the  Toum  class,  and  whereas  the  horse-power  «i' 

Toum  class  was  2J,ooo.  the  Sydney  will  develop  25.000.     In  .  10 

power  advantage  the  Sydney,  though  bemg  the  same  lengtii   i^iwccfi 

pendiculars  as  the  Tozun  class  (viz.,  430  feet),  ha*  a  breadth   cxti 

49  feel  to  inches,  against  48  feet  6  inches,  a  mean  of   draft  of    t>. 

inches,  against  15  feet  6  inches,  and  a  displacement  in  tons  at  !c»ad 

5400.  against  4^^.    The  safety  of  the  vessel  in  the  event  of  d; 

sustained  has  l^een  well   provided   for,  the  vessels   beinn   sut>dividcd 

numerous   water-tight   compartments.     Additional   protection    i* 

by  water-tight  coal  bunkers,  which  extend  along  each  side  of  the  resse!. 

The  magazine  and  shell   rooms  are  lighted  and   ventilated    on    the   latcal^ 

system,  and  kept  at  a  low,  even  temperature  by  special  refrigerating  pi: 

provided  for  the  puri>osc. 

The  Sydney's  Machinery. — In  general  appearance  the  Sydney  will 
semble  the  Vormojil/j.  launched  by  the  builders  last  year,  the  main  diff< 
ence  being,  continues  the  Morning  Post,  that  in  the  new  vcstsel  the  U 
castle  extends  for  about  two-thirds  the  vessel's  length,  which  forms  a 
deck  and  provides  additional  accommodation  for  officers,  crew, 
rooms,  etc.  She  has  two  masts,  both  titled  with  yards,  for  wirelestj 
raphy  and  signalling,  the  foremast  also  carr>'inK  a  hre  control 
The  funnels  arc  four  in  number.  A  belt  of  protective  plating  is  far 
right  fore  and  aft,  extending  from  the  upper  deck  to  well  below  the 
line.  The  vessel  will  be  electrically  lighted  throughout  and  fitted  woh  ttv 
searchlights,  electrically  driven  coaling  winches,  ammunition  hoists,  irek 
and  sail  water  pumps,  and  ventilating  fans.  A  complete  system  of  ttjioe 
pipes,  telegraphs  and  telephones,  and  a  submarine  sound  sisnallin^  appArabM 
will  be  installed.  The  turbine  niacbinery  driving  four  propeller  shafts  is  ob- 
tained in  three  separate  engine  rooms  abreast,  the  main  condensers  ai>^ 
auxiliary  machinery  being  in  two  compartments  directly  aft  of  the 
engine  rooms,  while  the  12  water-tube  boilers  are  placed  in  three 
boiler  rooms.  The  double  bc»!tom  which  extends  under  the  ru 
spaces  and  the  forward  and  after  magazines  is  sub-divided  into  ni 
compartments,  some  of  which  arc  used  for  carrying  oil  fuel  and  reserve 
water  for  boilers.  The  propelling  machinery  is  of  the  Parsons'  turbine  type 
of  25,000  shaft  horse-power  at  500  revolutions.  When  going  ahead  all  ^haft« 
revolve  outwards.  The  propellers  (four  in  number)  are  of  manganese 
bronze.  The  main  steam  and  maneuvering  gear  for  all  turbines  is  arranged 
on  the  forward  bulkhead  in  the  center  engine  room.  There  bein^  n4>  crui<^ 
ing  turbines  a  special  series  of  blades  for  cruising  purposes  are  fitted  in  each 
high-pressure  turbine.  The  boiler  rooms  arc  adapted  for  use  with  the 
closed  stokehold  system  of  forced  draft,  the  supply  of  air  being  provtded 
by  steam-driven  fans.  Oil  pumps  are  provided  for  both  oil  fuel  and  forced 
lubrication  purposes. — Page's  Weekly. 

Light  Armoked  Crvisers. — Orders  have  just  been  provisionally  placed 
by  the  Admiralty  for  four  light  armored  cruisers,  two  with  Messrs.  Vickers 
(Limited),  Barrow-in-Furness,  and  two  with  Messrs.  W.  Beardmorc  A-  Ca 
(Limited),  Dalmuir.  Two  others  of  the  eight  in  this  year's  program  are 
to  be  built  at  Chatham  and  Pembroke  respectively. 

Mr.  Churchill  said  on  March  18  last  that  these  cruisers  "will  be  the 
smallest,  cheapest,  and  fastest  vessels,  protected  by  vertical  armor,  ever 
projected  for  the  British  Navy.  They  are  designed  for  attendance  on  the 
battle  fleet,  to  be  its  eyes  and  ears  by  day  and  night,  to  watch  over  It  ip 
movement  and  at  rest.  They  will  be  strong  enough  and  fast  enough  to 
overhaul  and  cut  down  any  torpedo-boat  destroyer  aifloat." 

It  is  understood  that  five  of  the  new  light-armored  cruisers  are  to  have 
Parsons'  turbines  and  three  Brown-Curtis  turbines.  The  Parsons'  ships 
will  be  Messrs.  Beardmore's  three  and  Messrs.  Vickcrs'  two  FairfWId's 
ship  is  to  have  Brown-Curtis  turbines,  and  so  are  the  two  ships  whicii  are 
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to  be  built  at  Chatham  and  Pembroke  respectively.    The  contractors  for  the 
machinery  of  the  dockyard  ships  are  the  Thames  Ironworks  Company. 

Orders  have  been  given  that  the  sick  bay  fittings  of  all  new  ships  arc  to  be 
inspected  by  an  officer  from  the  department  of  the  Medical  Director  Genera! 
immediately  after  the  completion  of  the  steam  trials.  The  sick  bay  and 
medical  dis!ribming  stations  are  to  be  romplctcly  fitted  up  prior  to  a  new 
ship  proceeding  on  her  steam  trials.  At  the  conchision  of  the  steam  trials. 
and  before  the  medical  officer  borne  for  ihc  trials  leaves  the  ship,  arrange- 
ments are  to  be  made  for  the  inspection  of  the  sick  bay  and  medical  dis- 
trihiiting  stations  by  an  officer  from  the  department  of  the  Medical  Director- 
(ieneral,  so  that  the  exjwrience  nf  the  medical  officer  during  the  steam  trials 
may  be  obtained  by  the  inspecting  officer  and  to  ensure  that  the  arrange- 
ments fitted  are  satisfactory. — Naval  and  Military  Record 


H>ii;Lisn  SiuL'T  CRUistk  "  AnivK 


Tbe  "  Active." — This  is  one  of  a  class  of  three  scouts  to  be  completed  in 
1912.  the  others  being  the  Amphion  and  Fearless.  Their  displacement  is 
3360  tons,  length  385  feet,  beam  41^3  feet,  draft  14  feet.  Armament  is  ten 
4-inch  guns,  with  two  above-water  torpedo  tubes.  Speed  is  25  knots. 
Boilers  are  Yarrow,    Engines  are  Parsons'  turbines. 

H.  M.  S.  Lurcher,  one  of  tbe  torpedo-boat  destroyers  of  the  Fircdrake 
t>'pe.  attained  during  a  continuous  run  of  eight  hours  thtf  mean  speed  of 
35-34  knots,  thus  exceeding  the  contract  speed  of  32  knots  by  3.34  knots. 
The  vessel  is  255  feet  long  by  25  feet  7  inches  beam,  and  is  propelled  by 
Parsons*  turbines,  driving  two  shafts,  the  steam  being  supplied  by  three 
Yarrow  water-lube  boilers  fitted  with  that  firm's  latest  feed-heating  device. 

The  Lurcher  is  thus  one  of  the  fastest  destroyers  that  has  ever  been 
built,  and  is  an  important  addition  to  the  British  Navy. 

The  British  torpedo-boat  destroyer  Hardy,  has  been  launched  from  the 
Thor>'ncroft  yard,  near  Southampton.  She  is  the  first  destroyer  belonging 
to  the  British  Navy  to  be  driven  by  Diesel  oil  engines.  The  vessel,  which 
has  been  designed  to  do  32  knots,  will  use  turbines  for  her  full  speed,  but 
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the  value  of  the  oil  engines  will  be  found  at  moderate  cruising  spcciU, 

which  it  is  considered  to  be  certain  that  they  will  make  for  both  cci 
and  efHcieno'.     The  Hardy  wa»  laid  down  le$.s  than  a   year  ago.  and  iti 
likely  that  she  will  be  delivered  to  the  Admiralty  in  about   tw..^  m.ind •, 
Shipping,  Illustrated. 


New  Depot  Ship  for  Submarikes. — The  Maidstone,   the   hrsi   st 
designed  depot  ship  for  submarine  vessels,  was  commissioned  on  Oci 
The  Maidstone  lias  been  litlcd  uut  on  the  exinriience  gained  in  the  set 
converted  depot  ships  which  have  preceded  her. 

The  principal  dimensions  and   equipment  of  the   ship   <-ir             '11 
Length,  320  feet ;  beam.  4?  feet ;  displacement.  4000  tons  ;  t ,  *3i 

coal  capacity.  600  tons;  on  capacity  as  fuel,  550  tons;  for  Ic.-..^ i^  poly- 
poses. 50  tons.   There  are  special  appliances  for  handling  the  oil,  the  quantity 
being  based  on  the  requirements  of  a  nolilla  of  twclvt-  of  the  D  clais  mi 
marines. 
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SuBUAUME  Salvage  Vessel. 


The  equipment  of  the  Maidstone  consists  of  large  storerooms  for  the 
spare  parts  of  machinery,  torpedoes,  and  their  explosive  warheads,  primcfv 
etc.;  a  dynamo  room,  with  four  sets  of  the  new  type  turbo-gtneratiiig 
machiner>'.  the  first  of  its  kind  to  be  supplied  to  the  British  fleet,  and  power- 
ful air-compressing  plant  for  use  in  charging  torpedoes,  etc.  The  workshop 
and  machinery  plant  comprises  (a)  engineenng  workshop  provided  with  the 
latest  lathes,  cutting,  planing  tools,  etc.,  with  an  annex  for  dealing  wiill 
torpedo  defects:  (b)  a  smithery  for  forging,  welding,  and  other  work. 
and  (c)  a  foundry  capable  of  handling  brass,  steel,  and  other  metal  castnqp^ 

The  Maidstone's  berthing  arrangements,  which  provide  excellent  accom- 
modation for  40  officers  and  450  petty  officers  and  men,  are  calculated  to 
secure  the  comfort  of  the  crews  when  off  duly  in  the  submarines.  The 
sick  quarters,  canteen,  culinary,  bakery,  and  general  internal  equipment  are 
admirably  fitted.  Electric  searchlights  also  form  part  of  the  outfit,  afld 
the  vessel  is  cflFicicntly  lighted  with  electric  lamps,  special  httings  being  pro- 
vided for  the  workshops,  medical  examinations,  and  for  oiling  and  coaJtng 
purposes,  etc.,  by  night. — Naval  and  Military  Record. 
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Tbe  Salvage  of  Submabikcs. — The  new  salvage  craft  which  has  recently 
been  completed  for  the  navy  appears  to  be  an  effective  vessel  for  ihc  work 
ihe  is  intended  to  perform,  viz.,  the  lifting  of  sunken  submarines.  A 
salvage  vessel  is  required  which  can  speedily  be  got  into  position  for  lifting, 
in  all  moderate  weather,  and  which,  when  the  lift  has  been  made,  can  be 
towed  to  the  nearest  dock  with  the  submarine  still  in  the  slings,  and  there 
deposit  its  burden  for  repairs.  Tt  is  believed  that  this  latter  function  will 
be  readily  performed  by  the  new  vessel  (several  sisters  of  which  are  being 
ordered),  as  she  is  ifio  feet  long  and  44  feet  broad,  and  has  a  lifting  capacity 
of  1200  tons,  whereas  our  heaviest  projected  submarine  does  not  exceed 
1000  tons  displacement.  The  vessel,  which  cost  $204,120.  is  fitted  with  two 
powerful  electric  capstans  on  the  forecastle  and  stern  respectively,  and  is 
so  shaped  underneath  that  a  submarine  can,  by  means  of  large  chain  slings. 
be  hoisted  close  up  under  the  bottom  of  (he  salvage  craft,  and  in  this 
position  be  towed  to  a  dock  or  dockyard.  All  this  sounds  well,  and  if  the 
vessel  realiies  expectations,  as  it  is  confidently  expected  she  will  do,  then, 
at  last,  a  great  modem  naval  want  will  have  been  filled,  which  stands  to 
save  the  navy  tens  of  thousands  of  pounds.  The  sooner  a  submarine  is 
raised  and  placed  in  dock  the  less  harm  will  be  done  to  her  madiincrj*  and 
the  cheaper  will  Ik;  her  repair  for  further  active  service. — United  Scnnce 
GtuetU. 

Speeov  Coaling. — While  coaling  at  Portland  in  October  the  Neptune 
established  a  world's  "  record  "  by  taking  in  650  tons  in  one  hour  and  25 
minutes,  an  average  of  45S8  tons  per  hour.  All  the  coal  was  taken  from 
lighters.  During  her  commission  the  Neptune  has  established  a  reputation 
for  smart  coaling.  Before  this  week's  performance  her  best  average  was 
403  tons  per  hour. — The  Army  and  Nervy  Casette. 

Engush  and  Gesman  SHiPBLiiLDiNa— England  puts  on  the  stocks  in 
1913  5  battleships  to  Germany's  3;  in  1914,  4  to  Germany's  2;  in  1915,  4  to 
Germany's  2;  in  1916,  4  to  Germany's  3;  in  1917,  4  to  Germany's  2.  This 
will  make  56  English  battleships  opposed  to  35  German  battleships. 

The  New  Aomir.^lty  Fi-oating  Dry  Docks. — On  page  1130  of  Proceeik 
iNCs  No.  143  will  be  found  a  complete  description  of  a  32.000-ton  floating 
dock  for  the  English  Admiralty  constructed  by  Swan,  Hunter  &  Wigham 
Richardson  at  their  works  at  Wallsend.  This  dock  has  been  towed  to  and 
is  located  in  ihc  river  Medway. 

An  illustration  is  here  given  of  another  dock,  a  sister  to  the  above,  which 
arrived  at  Portsmouth  August  21,  r9T2.  This  dock  was  built  at  Birkenhead 
by  Messrs.  Cammel.  Laird  &  Co.,  and  the  photograph  shows  the  dock  arriv- 
ing in  Portsmouth  harbor. 

The  Medway  dock  was  towed  from  the  Tyne  to  the  Medway  by  foreign 
tugs.  The  towage  of  the  Portsmouth  dock,  however,  was  given  to  Liver- 
p(.x)l  tugs,  although  the  trip  was  a  longer  and  more  strenuous  one  than  in 
the  case  of  the  East  Coast  dock.  The  dock  left  the  Mersey  on  August  14. 
and  the  weather,  during  the  trip  to  Portsmouth,  was  a  continual  success- 
sion  of  gales.  The  best  speed  made  was  five  miles  per  hour  when  the  wind 
and  sea  were  directly  astern.  The  entrance  of  the  dock  into  the  harbor 
was  a  difficult  undertaking,  considering  the  intricacy  of  the  narrow  channels 
and  the  various  turns  that  had  to  he  made  before  the  huge  structure  had 
been  safely  berthed  in  Fountain  Lake.  That  a  vessel  700  feet  long,  with 
walls  60  feet  high  above  the  water-line,  and  covering  an  area  of  two  and  a 
quarter  acres,  should  have  been  brought  in*so  successfully  without  touch- 
ing any  of  the  banks  is  considered  a  smart  piece  of  management. 
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The  berth  for  the  new  dock  is  alongside  the  end  of  the  jetty  in  Fount 
Lake  that  has  been  built  out  from  the  dockyard  wall  'Phis  jetty,  which 
124  feet  in  lenffth  on  the  face,  and  14.^  feet  from  front  to  back,  is  cajri 
on  cast-iron  cylinders,  sunk  into  the  clay  at  the  bottom  of  the  lake,  al 
filled  with  concrete.  It  is  constructed  of  ferro-concretc.  and  is  provide 
with  a  superstructure  of  heavy  steel  work  and  railway  comniunication  fn 
the  dockyard,  so  (hat  material  for  the  repair  of  ships  can  b<'  taken  alangsH 
the  (lock. 


BlRKENUEAD."    FLOATING    DbV    DoCK. 


The  following  tabic  is  of  interest  relative  to  floating  dr>*   docJcs.     The 
number  of  greater  docks  built  since  the  Dcwcy  is  thus  considerable: 

PaRTZCULASS  OF  50MF  OF  THE  LARGEST   FLOATING   DoCKS  IN  THE  WoftLD. 


Dock 

Lilting 

capacity 

Lcnstll 

Oear 

width 

Depth 
over 
keel 

blocks 

Ownrn 

Kiel 

Tons 
40.000 
35.000 
32.000 
32.000 
25.000 
2^.000 

Frtt 

656 

720 

680 

680 

600 

525I 

Fttt 

113 
113 

too 
io8J 

iirj 

100 

97 

Frrt 

'i 

33 
37 

German  Govemmcfit 

Hamburg 

Medway  

Blohm  and  V*o*s 
British  Admiralty 

Portsmouth 

Montreal. 

Hamburg 

British  Admiralty 
Canadian  V'ickers  Ltd. 

Vulcan  Company 

Pola 

Rio  de  Janeiro. . . . 
Hamburg 

22,500 
22,000 
20,000 

S84i 
550 

Sill 

Austro-Hungarian  Gort 
Brazilian  Government 
Reihcrstieg  Company 

Docking  Test. — The  final  lifting  trial  of  the  Drfadnought  dock  hailt  by  ^ 

Swan.   Hunter  &   Wigham   Rfchardson,   Ltd.,   Wall  sen  d-on-Tyne,    for  the  ^M 

British  Admiralty,  took  place  in  the  river  Medway  on  Wednesday,  October  H 
2,  when  the  battle-cruiser  Lion,  displacing  30415  tons  and  drawing  31  feel 
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6  inches  of  water,  was  successfully  docked  and  lifted.  The  actual  lifting 
operation  of  the  dock  from  a  draft  of  .11  feet  6  inches  until  the  pontoon 
deck  was  awash  at  the  sides  occupied  three  hours  and  ten  minutes.  The 
total  distance  through  which  the  vessel  was  lifted  was  36  feet  and  the  total 
quantity  of  water  necessary  to  be  pumped  in  order  to  raise  the  deck  of  the 
dock  clear  of  the  water  was  about  46,000  tons.  After  H.  M.  S.  Lion  had 
been  cleaned  and  painted  and  some  necessary  repairs  had  been  efTecied, 
the  dock  was  lowered  the  following  morning  at  8  o'clock  and  the  ship 
was  undockcd  during  the  day.  The  nitration  of  lifting  this  Hugh  battle- 
cruiscr  was  one  of  the  greatest  interest,  as  nr>  ship  of  a  similar  displacement 
has  ever  been  lifted  out  of  the  water  by  a  floatinis'  dtx-k.  The  lime  occupied 
in  lifting  the  vessel  was  well  within  the  limits  prescribed  by  contract. 

Admiralty  Organization. — On  September  7,  the  Admiralty  issued  a 
memorandum  defining  minutely  how  business  was  to  be  transacted  in  the 
Department.  The  change  consists  in  adding  the  following  to  the  organiza- 
tion shown  on  page  ^28  of  No.  141  of  the  PRot^EEurNcs : 

An  additional  civil  lord  who  docs  the  duties  of  our  paymaster-general 
relative  to  the  supplies  of  the  fleet. 

A  financial  secreiar>'  who  handles  the  accounts  business  of  what  corre- 
sponds to  our  bureau  of  Supplies  and  Accounts,  and 

A  permanent  secretary  to  look  out  for  general  oftice  organization. 

The  First  Sea  Lord,  who  corresponds  to  our  Aid  for  Operations,  is  always 
to  be  consulted  in  matters  of  great  importance  by  the  other  sea  and  civil 
lords  and  the  secretaries. 

The  New  Chief  Constructor. — The  difficulty  about  Sir  Philip  Watts' 
successor  has  now  been  solved  by  the  appointment  of  Mr.  Tennyson  d'Eyn- 
court  to  the  chair  of  the  chief  constructor,  and  thus  the  Elswick  record 
is  carried  on.  Mr.  d'Eyncourt  was  trained  by  and  worked  with  Sir  Philip 
in  Newcastle,  and  though  he  left  Armstrongs  and  worked  at  Fairfield  for 
a  few  years,  he  has  for  some  years  past  l>een  working,  rather  side  by  side, 
than  under  Mr.  Pcrrett.  He  is  still  a  comparatively  young  man,  but  he  has 
a  wide  knowledge  of  warship  building  and  is  universally  respected  as  a 
designer.  He  has  also,  wc  believe,  very  definite  opinions  of  his  own,  and 
we  fully  expect  to  see  him  carry  on  the  brilliant  record  of  the  chief  con- 
structors who  have  preceded  him  at  the  Admiralty.  The  only  qualification 
for  the  post  in  which,  as  far  as  we  are  at  present  aware,  he  is  lacking  is 
that  he  is  not  a  member  of  the  Royal  Corps  of  Naval  Constructors.  It  has 
hecn  urged  in  some  quarters  that  for  that  reason  he  should  not  ha\-c  been 
appointed.  This  we  cannot  admit,  if  he  was  the  man  best  fitted  for  the 
post  that  could  be  found  no  sentimental  objection  of  that  kind  should  have 
weight.  For  the  time  Iwing  Sir  Philip  Watts  is  assisting  Mr.  d'Eyncourt 
to  pick  up  the  threads  at  the  Admiralt>'.  but  it  is  an  open  secret,  if  a  secret 
at  all.  that  when  he  severs  his  connection  with  the  Admiralty  he  will  join 
the  hoard  of  Armstrongs.  Wc  are  delighted  to  have  to  put  on  record  also 
that  Mr.  W.  H.  Whiting,  for  many  years  the  chief  assistant  constructor. 
has  been  elected  to  fill  the  post  of  superintendent  of  construction  accounts 
and  contract  work,  vacated  by  the  retirement  of  Sir  William  Smith.  All 
who  know  Mr.  Whiting  and  the  work  that  comes  under  the  long  title  he 
now  enjoys  will  recognize  how  fully  he  merits  the  appointment,  and  how 
well  fitted  he  is  to  receive  it.  We  may  add  that  his  late  position  is  now 
filled  by  Mr.  W.  J.  Berr>-,  till  lately  chief  constructor  at  Malta. — The 
Engineer. 

An  appointment  at  the  end  of  July  was  made  of  a  committee  to  inquire 
into  the  use  of  oil  for  naval  purposes.  Lord  Fisher  being  chairman,  with 
Sir  Philip  Watts.  Sir  John  Jcllicoc,  Sir  Henry  Oram,  and  Mr.  A.  F.  Yarrow 
as  prominent  members.  The  errors  in  design  and  consequent  delay  in  the 
completion  of  the  Lion  are  understood  to  have  been  largely  responsible 
for  the  changes  made  in  the  distribution  of  business  at  the  Admiralty. 
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Within  the  next  month  (frcat  fleets  will  be  assembled   in  the   Mediter- 
ranean.    In  view  of  the  situation  created  by  the  war  in  the   Balkans  the 
Admiralty  are  expediting  iheir  plans  for  reasserting  British  i>owcr  in  these 
waters.     Not  only  has  the  third  battle  squadron,  consisting  of   the  cislit 
King  Edwards'  arrived  at  Malta,  but  the  battle-cruiser  InHexible  and  the 
armored  cruiser  H'arrior  are  to  proceed  to  the   Mediterranean    early  ia 
November  as  permanent  additions  to  Admiral  Sir  Archibald  M lines  cois- 
mand.     Ry  the  end  of  the  year  the  indomitable  will  also  havt  rca<:hcd  tbc 
Mediterranean,  and  we  shall  then  have  a  force  of  eight   battleships,  two 
battlc-cruiscrs,  and  four  armored  cruisers  in  those  waters.     In  the  past  few 
days  the  six  battleships  of  the  third  squadron  of  the  French  fleet  hare  left 
Brest  for  Toulon,  and  practically  the  whole  of  the  French  fleet   will  tliis  ' 
winter  be  concentrated  in  the  Mediterranean,  Admiral  de  Lapcyrere  having 
under  his   command   no    fewer   than    eighteen   battleships    and    six    large 
armored  cruisers.     If  we  count  the  British  battle  cruisers  as  swift  battle- 
ships, which,  of  course,  they  are.  the  Double  Entente  will  possess  twenty- 
eight  battleships  and  ten  armored  cruisers  in  the  Mediterranean   during 
the    winter   months.     These    forces   should   be    sufficient    to    prevent   tfie 
Mediterranean  becoming  the  scene  of  serious  trouble,  for  the  Itadiaii  and 
Austrian    fleets,    even    if — which    is    exceedingly    improbable — they    wot 
ordered  to  combine,  would  be  very  inferior  to  the  ships  under  the  Whke 
Ensign  and  the  Tricolor,  i.  c.,  the  King  Edward  l^'Il,  Healandia.  Him^amm. 
Africa.  Hibernia,  Britannia,  Commonwealth,  and  Dominion. — A'osvf  mi 
Military  Record. 

Engineering  Instruction. — The  Admiralty  have  decided  that  the  Royil 
Naval  Engineering  College,  Devonport,  which  has  been  closed  for  tnoce 
than  two  years,  shall  be  reopened  on  October  i,  1913,  when  the  first  tortx 
of  "  Lieutenants,  E.."  who  joined  the  navy  under  the  system  of  commott 
entry  inaugurated  in  1902.  will  be  transferred  from  seagoing  ships  to 
college  for  a  course  of  special  training  in  engineering. 

Naval  Gun  Accident. — .\  serious  gun  accident  occurred  on  board 
battleship  King  Edward  VII  off  Colonsay  on  September  26,  resulting  in  one 
man  being  killed  and  several  injured.  It  is  stated  that  the  mishap  occurred 
during  firing  practice,  the  breecJi-block  of  one  of  the  larger  guns  being 
blown  out  and  falling  among  3  number  of  men. 

SiTBMAiciNE  "B  2"  Sunk. — The  B  z  was  one  of  the  older  and  smaller 
class  of  submarines,  having  been  built,  with  10  sister  ships,  between  the 
years  190.^  and  1907.  Her  length  was  100  feet  and  her  beam  12  feet  7  inches. 
Her  displacement  on  the  surface  was  180  tons  and  submerged  2I0  tons.  Her 
indicated  horse-power  was  600  on  the  surface  and  150  below.  Her  engines 
developed  a  speed  of  11  Vj  knots  on  the  surface  and  8  knots  submerged.  She 
was  fitted  with  two  torpedo-tubes,  and  her  complement  was  2  omcers  and 
13  men. 

B  3  left  Dover  harbor  about  5.J0  on  Friday,  October  4,  to  participate  in 
tactical  exercises  in  the  Channel.  She  was  followed  half  an  hour  later  by 
C  j6,  which  was  bound  for  the  same  destination  as  B  3.  The  latter  was 
steaming  on  the  surface  with  all  navigation  lights  showing,  and  steering  a 
course  E.  S.  E.,  when  she  was  run  into  by  the  Hamburg-American  liner 
Amerika  coming  from  the  northeast.  The  liner  struck  the  submarine  just 
iMjforc  the  conning-tower,  and  probably  cut  her  in  two.  She  sank  at  once 
The  only  member  of  the  crew  saved  was  TJeutenant  Pulleync,  who  was 
picked  up  by  C  16  after  he  had  been  swimming  from  half  to  three-quarters 
of  an  hour.     Fifteen  lives  were  lost. 

The  disaster  was  nnt  witnessed  by  any  of  the  other  vessels  of  the  torpedo 
or  submarine  flotillas,  which  had  l>ecn  exercising  frotn  Dover  during  that 
week.  The  liner  appears  to  have  stopped  and  lowered  boats,  and  she  after- 
wards proceeded  on  her  course  westward.  The  collision  was  not  due  to  any 
mistake  on  the  part  of  the  submarine,  which  could  have  been  seen  some 
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distance  away,  as  it  was  getting  daylight.  Lieutenant  PuHcync  was 
brought  to  Dover  and  placed  on  board  the  cruiser  Forth  by  C  i6. 

Searching  operations  were  at  once  commenced  by  several  vessels  of  the 
Hotillas  and  by  tugs  from  Dover.  I'he  naval  authorities  located  the  wreck 
on  Sunday  night,  the  sweeping  gear  of  the  destroyers  Lrven  and  Fairy 
catching  it,  whereujwn  divers  were  sent  out  from  Dover  for  the  purpose  of 
going  down  to  ascertain  its  exact  whereabouts,  notwithstanding  the  strong 
tide  they  succeeded  in  fastening  a  wire  hawser  to  the  submarine.  Later, 
after  attempts  to  raise  her  had  been  unsuccessfully  made,  the  Admiralty 
delinitely  abandoned  the  attempt. 

Lieutenant  Pullcync  was  on  deck  at  the  lime  of  the  collision,  and  the  only 
other  person  there  was  a  coxswain^  but  after  the  submarine  was  cut  down 
Lieutenant  Pulleyene  did  not  sec  htm  again.  The  liner  was  going  i8  knots 
at  the  time. 

Suction  as  Cause  of  the  Disaster. — Among  naval  men  there  is  a  very 
strong  opinion  that  the  disaster  was  due  to  suction.  The  enormous  dis- 
placement of  water  by  a  23,ooc>-ton  liner  like  the  Aiiierika.  they  slate,  affects 
vessels  of  far  greater  size  than  a  submarine,  by  inilucncing  the  steerage 
way.  The  tendency  they  say  is  very  noticeable  for  torpedo-craft  to  vcrr 
towards  larger  warships  owing  to  suction  force  when  they  are  within  a 
certain  distance. 

GREECE. 

The  Greek  Navj*.  though  less  on  paper  than  the  Turkish,  is  in  reality 
quite  as  powerful.  Its  ships  are  ^%  a  rule  more  modern  and,  rumor  has  it, 
in  J>etlcr  shape  as  to  training  and  personnel. 
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"  Giorgio  Avefoff." 

The  best  Greek  ship  is  the  armored  cruiser  Giorgio  Averoff  of  lO.ooo 
tons,  speed  of  23  knots,  launched  at  Leghorn  in  1910.  The  main  battery  is 
four  9.2-inch  guns,  eight  7.s-inch,  sixteen  j-inch,  and  three  submerged  tubes. 

There  arc  three  small  battleships,  the  Hydra.  Fsara.  and  Sf>ctsai,  built  in 
France  in  1802,  and  having  several  ffood  points,  not  the  least  of  which  is 
their  small  draft,  but  20  feet  on  a  displacement  of  5000  tons.  M.  Dupont. 
a  young  engineer,  was  their  designer.  Main  armament  is  three  Ia6-inch 
guns,  five  S-Q-itiih  and  three  t<'rpcdo-tuhes. 

The  unusual  mounling  of  these  guns  is  shown  in  diagram  on  p.  1654. 
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There  arc  twelve  good  destroyers,  four  by  Yarrow,  four  by  Schtchau, 
the  four  of  950  tons  built  by  Laird  at  Birkenhead,  designed  for  the  A 
tine  Government,  but  sold  this  October  to  the  Greeks. 

Also  there  has  been  ordered  from  Vulcan  shipyard  two  large  dcstroj 
of  fiso  tons,  driven  by  turbines  and  to  have  a  speed  of  32.5  knots. 

The  main  base  for  the  fleet  is  at  Pir;eus,  but  tlicre  has  been  under 
struction  at  Salamine  for  two  years  a  secondary  base,  the  work  on  wh 
has  not  advanced  very  far. 

An   English   retired   rear-admiral.  L.   G.   TufFnel,   has    been    the   narnl 
adviser  in  Greece. 


t.  an4^ 

irhicli^l 


'■  HVDIL\." 

There  are  also  several  old  gunboats,  and  a  coast-defence  vessel  in  the  navy. 

There  is  one  modern  fast  submarine  Dftf>hin  which  is  worthy  of  note 
as  the  possibilities  of  its  successful  use  tn  this  war  are  great.  It  was  Imilt 
at  Chalons-snr-Saone  in  1911,  and  is  164  feet  long,  displaces  450  tons,  and 
has  surface  speed  of  15  knots,  and  under-water  speed  of  8  knots. 

This  I.aubeuf  submersible  boat  Delpkin  was  built  by  Messrs.  Schneider 
&  Co.  at  their  Chalon-sur-Saone  yard  for  the  Greek  Navy.  The  DrJfiktn 
left  Toulon  harbor  on  September  30  last,  and  arrived  at  Pirxus  on  October  5, 
having  covered  at  one  stretch,  without  calling  at  an  intermediate  port,  the 
I  too  miles  which  separate  the  two  harbors,  a  performance  which  reflects 
credit  both  ui>un  its  design  and  upon  the  skill  of  the  Greek  crew  in  charge. 
The  Delphin  has  a  length  of  50  meters  C164  feel)  ;  she  displaces  300  tons 
at  the  surface,  and  460  tons  when  submerged.  She  is  propelled  when  at  the 
surface  by  two  petrol  engines,  which  give  her  a  speed  of  14  knots;  when 
submerged  her  two  electric  motors  give  her  a  speed  of  9  knots.  She  has  a 
radius  of  action  of  1800  miles,  and  carries  four  torpedo-launching  tubes 
on  deck  and  one  astern  for  450  mm.  (17.7-inch)  torpedoes. 

There  are  three  minc-la>nng  vessels  of  3000  tons  displacement 

On  October  it  the  government  purchased  the  Chao-Ho,  recently  com- 
pleted at  Elswick  for  a  Chinese  training  ship.  She  has  a  displacement  of 
i7S0  tons,  and  is  armed  with  two  6-inch,  four  4-inch,  and  two  torpedo  tubes. 

BrofiET,  1912-1913. — The  Greek  shipbuilding  program  comprises  work 
which  will  cover  Oiree  years,  and  provides  for  tne  building  of  a  sister  vessel 
of  the  Giorgio  Avffoff,  the  rccons-truction  of  the  old  armorclads  Spttsai, 
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Psara.  and  Hydra,  the  purchase  of  two  submarines,  and  the  increase  of  the 
torpedo  flotilla.  The  Lontract  for  the  armored  cruiser  has  been  secured 
in  Germany,  which  fact  is  Hkcl)-  to  cause  some  disappointment  in  Italy. 
The  Averoff  was  built  at  the  Orlando  yard.  Leghorn,  where  the  shipbuild- 
ing facilities  have  since  been  larttely  increased.  She  was  a  great  success, 
and  the  fact  that  the  contract  for  her  successor  has  gone  to  a  German  yard 
is  no  doubt  due  to  severe  competition  in  price.  It  is  believed  that  one  sub- 
marine of  the  Argo  type  will  be  built  in  Ualy.  and  another  at  the  Gcrmania 
lyard.  1  he  amount  to  be  expended  on  the  torpedo  Hotilla  is  f 360.000.  and 
proliably  four  destroyers  of  650  tons,  and  six  ifcx>-ton  torpedo-boats  will  be 
£uilt.  Two  of  the  destroyers  and  the  six  torpedo-boats  have  been  ordered 
at  the  Vulcan  yard. — The  Army  and  Navy  Casette. 


K- 


Greek  torpedo-boat  No.  1 1  has  sunk  the  2700-lon  armored  corvette  Feth-I- 
uieitd.  in  Salonica  harbor. 

HOLLAND. 

The  two  Dutch  colonial  torpedfv  destroyers  Inhkhals  and  Bulhond  have 
been  commissioned  for  service  in  the  Dutch  East  Indies. 

The  Dutch  surmarinc  \'o.  ///  was  launched  July  .^o. 

The  four  torpedo-boats  building  at  Vlissingon  and  Rotterdam  arc  named 
Lynx.  Hi'rmrlyn.  Bos.  and  Pantcr,  The  armored  gunboats  building  at  the 
government  yard  at  Amsterdam  are  named  Britio.  Friso.  and  Gruno. 

It  is  reported  that  a  Dutch  naval  commission  has  visited  England  to 
contract  for  building  four  small  Dreadnoughts  for  Holland  of  17.000  tons 
displacement.  '1  be  details  are  not  yet  known,  but  they  are  to  have  eight 
ra-inch  guns  that  will  be  furnished  by  Krupp. — Marine  Rundschau. 

ITALY. 

VESSELS  BUILDING. 
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Battleshipt 

Cavour sj.ooorja 

Giulio  Crsarc.  za.ooo'zj 
Leonardo    da  [22,000.22 

Vinci 
Andrea  Doria. 

Duiliu 

Dandnio 

Morosini 


Armament 


13  12-in.,  lH  4>7-Jn> 
•ame 
same 


as. 000)031  13  l»-ln.,  i6  5.9-in. 
2S,  000 129'  same 

sB.ooG'Js'  10  i4.>in. 
a8,ooQJ3S'  uune 


Ruililerv 


Spczia 

An  »aJ  do- A  rmstro  ng 

Genoa  (Odero). 

Spezia 
Custellaniare 


RemarliH 


Launched  Auf^.  10,  191 1 
Undereoinff  trials 
Lounctied  Oct.  14,  igii 

Laid  down  Mar.  24,  1012 
"         "      Apr.  30,  191J 
Pirtjfcted 


B.MTLESHtp  *'  Dante  Alichieri." — She  was  built  at  the  Roj-al  dockyard, 
Castcnamarc.  having  been  laid  down  June  6.  1909.  and  launched  August  8, 
1910.  The  machinery,  consisting  of  Parsons'  turbines  and  Blechynden 
boilers,  was  built  by  Gio.  Ansaldo,  Armstrong  &  Co.r  Sampierdarena.  De- 
signed for  a  speed  of  23  knots  on  2>^.6o^  shaft  horse-power,  she  developed 
J4  knots  on  J4.700  shaft  horse-power,  using  forced  draft  and  oil  mixed  with 
coal.  The  Dante  Ali^hieri  is  of  21,000  tons  displacement,  510  feet  long  on 
water-line,  85.3  feet  beam  and  28,5  feet  mean  draft.  She  mounts 
twelve  T2-inch  46-caliber  giins  in  threes  in  four  turrets  on  center-line,  the 
middle  pair  of  turrets  having  no  end-on  fire;  besides  twenty  4.7-inch  50- 
caliber  guns,  eight  in  pairs  in  turrets  and  twelve  in  batterj";  sixteen  3-inch 
guns  and  three  i8-incb  submerged  torpedo-tubes.  The  armor  protection 
consists  of  a  complete  belt  9.8  inches  thick  amidships,  tapering  to  5.9  inciics 
forward  and  4.7  inches  aft;  8.7  inches  on  sides  of  main  deck  amidships. 
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9.4  inches  on  turrets.  9.1  inches  on  barbettes  and  3.9  inches   r»o 

turrets  and  battery.     The  forward  conning-towcr  has   12- inch 

after  one  7.9-inch  armor  and  the  deck  sloping  2-inch   armor. — Shipfi 

Illustrated. 

During  the  week  of  September  11,  1912,  the  commissioninK  of  the  Ital 
battleship  Dante  AUghieri  has  been  reported,  .H9  months  from  the  <lu 
laying  down.     So  far  as  rapidity  of  construction  goes,  this   is  not  a 
ticularly  good  performance.     There  are   many  features   about   the   Ital 
ship  which  call  for  commeni.     She  is,  of  course,  the  first  Dreadnought— 
properly  so-called — to  be  completed  for  a  Mediterranean  power,  though  the 
French  Dantons  are  generally  regarded  as  Dreadnought  equivalents.    Aga 
the  Dante  is  the  first  completed  ship  to  be  equipped  on    the   triple-lurr 
syTstem,  an  idea  which  has  since  been  adopted  in  the  Austrian,  Russian 
United  States  fleets.     No  detailed  reports  of  the  gun  trials  of  Ihe  Ital 
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Italian  Batti£shii'  "  Dante  AucnrEm.'* 


ship  have  been  made  public,  Imt  it  is  said  that  she  came  through  them 
successfully,  and  that  the  firing  of  the  wing  guns  gave  rise  to  no  such 
turning  movement  in  the  turret  as  was  in  some  quarters  anticipated 
Neither  was  there  any  reduction  in  the  rapidity  of  fire.  The  speed  pcrfotrrv- 
ances  of  llie  ship,  too,  were  noteworthy,  for,  although  she  vras  reported 
twelve  months  ago  by  The  Rct'tsta  Sautica  to  displace  some  laoo  tons 
more  than  the  designed  tonnage,  the  designed  speed  of  23  knots  was  ex- 
ceeded on  trial  by  a  full  knot,  and  that  ^^'ithout  pushing  the  turbines  to 
their  fullest  power. — Nai'al  and  MiUtary  Record. 

If  the  speed  on  her  trials  was,  as  is  reported  reliably,  24.5  knots,  then  the 
Italians  have  the  fastest  battleship  afloat,  and  this  is  claimed  hy  them 

Additional  information  concerning  the  trials  of  the  Dante  AUghieri  statci 
that  on  July  16  and  17  she  maintained  2\  knots  for  a  period  of  i8  hoan 
with  fires  in  all  of  her  23  Imilers  and  developed  21,000  horse-power  instead 
of  the  contract  requirement  of  16,500  horse-power.  The  coal  consumption 
was  700  grams  per  hour  per  horse-power,  that  is  aoo  grams  less  tlian 
stipulated.  This  iS-hour  trial  was  immediately  followed  by  a  6-hour  toreed- 
draft  trial  during  which  all  auxiliary  engines*  including  those  for  working 
the  guns,  were  in  operation.    The  maximum  efficiency  was  a  speed  of  34.5 
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knots  maximum  and  about  35,000  indicated  horse-power  The  engines 
were  manipulated  under  varying  conditions,  and  the  backing  turbines  de- 
veloped 14.000  horsepower.  They  also  established  in  another  run  that  the 
additional  oil  firing  increased  the  horse-power  from  16,000  to  25.000. — 
Marine  Rundschau, 

The  Cavour,  Guilio  Cesare  and  Leonardo  da  yinci.  each  of  22,000  tons 
displacement,  have  heavier  armor  than  the  Dante  Alighieri.  but  lighter  than 
the  French  and  Austrian  ships  mentioned.  These  three  ships  will  have  the 
same  speed  as  the  Dante  Alighieri  and  will  be  completed  in  September,  1913. 
The  Puilio  and  Doria  will  be  of  an  improved  Cavour  type  and  will  be  com- 
pleted after  a  period  of  two  years  in  building  during  the  summer  of  1914. 
They  will  have  heavier  armor  and  armament.  Instead  of  20  of  12-ccnti- 
meter  guns,  they  will  carry  sixteen  6-inch  guns.  The  main  battery  of 
thirteen  12-inch  guns  will  l>e  mounted  a.s  in  the  Cavour  class.  They  will 
also  have  fourteen  .Vinch  gims.  Their  length  is  577  fert,  beam  i>2  feet, 
draft  28  feet,    Equipped  with  Parsons'  turbines  of  24.000  horse-power. 

The  Italian  battleships  Dandolo  and  Morosini.  of  the  1912-13  program, 
will  be  patterned  after  the  American  Nciada  and  Oklahoma  class.  They 
will  mount  ten  14-inch  guns  in  four  turrets,  all  in  axial  line,  two  of  these 
mounting  three  guns  each.  The  displacement  will  be  38,000  tons,  speed  25 
knots,  and  the  secondary  battery  will  consist  of  6-inch  guns.  The  indicated 
horse -power  will  be  49.000.  The  water-line  armor  belt  will  be  complete, 
with  a  maximum  thickness  of  16  inches  and  will  come  up  to  the  upper  deck 
amidships.  Moreover,  the  secondary  or  anti-torpedo  battery,  left  unpro- 
tected on  the  Kcvada.  will  be  protected  with  8-inch  armor  in  the  Italian 
ships.  They  will  have  no  funnels  and  use  liquid  fuel.  The  new  Italian  gun 
for  the  Dandolo  is  reported  as  of  being  a  15-inch  with  a  low  initial  velocity, 
firing  a  shell  weighing  1653.5  potmris,  and  carrying  88  pounds  of  high 
explosive. 

Cruisers. — The  protected  cruiser  Marsala  will  be  completed  in  December. 
i()t2,  and  the  Nino  Bixio  in  March,  1913.  The  sister  ship  Quarto,  that  is 
snmewhat  smaller,  will  join  the  fleet  in  commission  in  September.  1912. 

The  turbine  cruiser  Quarto  made  her  trials  satisfactorily.  With  24-hour 
trial  she  made  an  average  of  22,^  knots  with  ra.ooo  horse-power.  The 
resuhs  of  a  4-hour  forced-draft  trial  were  not  published,  the  contract  calls 
for  29  knots  and  25.000  horsc-i»owcr. 

Two  protected  cniisers  Campania  and  Basilica  are  being  built  at  Castella- 
mare  for  colonial  service  in  the  Red  Sea  to  \^  completed  by  the  end  of 
1914.  These  will  be  of  2600  tons  displacement,  16.5  knots  speed  with  great 
steaming  radius.    They  will  carry  six  6.6-inch  guns. 

ToRpEDo-BoATS. — There  arc  40  coast  torpedo-boats  building  in  private 
shipyards  in  Italy,  t8  at  Pattersons'  works.  Naples.  12  by  Odero  and  8  by 
Ansaldo  at  Gcno:i,  all  of  which  will  use  oil  fncl  and  two  are  motor  boats. 
Of  these  13  are  now  in  service.  On  their  trials  they  made  from  32  to  34 
knots  speed  instead  of  the  c<mtract  Bi>eed  of  27  knots. 

There  are  to  destroyers  building,  6  of  the  Impai-ido  type  and  4  of  Ardentc 
type.  They  have  700  tons  displacement  and  carry  one  5-inch  and  four  3- 
inch  guns.  The  6  destroyers  of  the  Impavido  type  are  filled  with  the  Tosi 
turbines.  The  htdomito  made  a  speed  of  36.1  knots  on  August  i  with 
forced  draft,  developing  17.000  horse-power,  though  only  30  knots  were 
required  by  contract.  The  Indomito  was  built  by  the  Societa  Pattison, 
Naples,  and  she  is  the  first  of  si.x  Tosi  turbine-driven  destroyers  which  have 
been  ordered  from  the  Pattison  Com^wny  for  the  Italian  Navy.  Her 
principal  dimensions  are  the  following:  Length,  73  meters  (239  feel  6 
mches);  breadth,  7.32  meters  (24  feet);  depth.  4.82  meters  (15  feet  10 
inches).     There  arc  two  Tosi  steam  turbines,  mounted  in   two  separate 
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compartments,   each   driving   a  propeller.     They   develop    loiprthrr 
shaft  horsc-powcr.  and  arc  designed  to  Rive  the  destroyer  a  sperd  0 
knots.     Five  nf  these  destroyers  will  be  completed  by  fhr  end  ol  191a;  ami 
the  other  nve  early  in  igij.     Italy  then  has  jo  newer  dcstroj-crs  of  fnHB 
400  to  700  tons  and  besides  4.^  efficient  large  torpcdo-lx>ats. 

The  torpedo-boat  materiel  has  suffered  considerably  during  the  war  aad 
the  supplementary  appropriation  of  15  million  lire  will   be  partly  ased 
provide  destroyers  of  over  900  tons  displacement    with    oil    Iticl  aad 
knots  speed. 


ToRPKDOES. — The  vessels  now  under  construction  will  be  arrnrd  with 
45-centimctcr  torpedo  having  a  range  of  4000  meters.      Those  succeedi 
will  have  the  53-cenlimeter  torpedoes,  the  develttpmenl   of   which   is 

advanced. 

SvBMAiUNES.— Five  of  the  eight  submarines  of  the  Fiat  type,  Mtdtua, 

Belcda,  Salpa,  Argo,  and  fisalia  are  now  in  service.     They  made  14  kaoO 
surface  speed  on  their  trials.    Two  more  of  these  will  be  completed  in  dK 
spring  of  1913.  The  Nautilus  and  Ncrcidc,  of  300  tons  Bernardi  type,  irfflk 
completed  by  the  end  of  igtj.     The  (J.  Ferraris  and  G.   PuJUno.  ^xytm 
boats  of  CaT-aliitii  type^  will  Iw  completed  during  the  summer  of  191;    Jit 
A\ropo,  300  tons,  Cermania  type,  was  delivered  in  Scplemlicr,    \\}12.    Ttm 
vessel,  described  on  page  \\X7  of  Ko.   143  uf  the  PRocEF-uiNr.s.    ha«  m^ 
pleted  her  first  trials  in  the  Ray  of  Eckernforde.    The  maximum  sjccd  «» 
14.7  knots,  though  the  contract  called  for  only  \2.    This  was  ihc  me»  <i 
two  runs  over  the  measured  mile.     The  Diesel  motors  are  two  cycle     Bf 
the  middle  of  IQI.V  Italy  will  have  20  submarines.     It  is  now  pro|>ose(l  to 
build  submarines  of  500  tons  displacement. 

SvDMKKsioN  Test  of  Si'iiM.^RiNr.. — The  submarine  Sifuofo  was  fubj 
to  submersion  test  in  Venice,  July  29,  and  was  submerged  for  24  hnury^ 
her  crew  of  24  men  without  causing  any  injury  to  the  health  of  thi 
This  submerged  endurance  tc&t  was  similar  to  that  of  the  (Jlauco  on  Jtwe 
14. — Marine  A'undschau. 

SiJBMARiNE  Salvage  Vessel. — The  Vulcan  works.  Germany,  arc  buHdii^ 
a  submarine  docking  and  wrecking  ship  that  will  be  delivered  tn  llw 
summer  of  1913. 

Notes  on  New*  Program. — Tn  view  of  the  French  shipbuiildinfs  progcram 
Italy  and  Austria  will  be  obliged  to  enlarge  their  shipbuilding  pmipram, 
esiHicially  since  the  annexation  of  Tripoli  and  Cyrenaica  by  Italy. 

The  new  shipbuilding  program  docs  not  provide  tor  any  liattlcship  or 
battle-cruiser,  but  only  protected  cruisers  of  from  6500  10  700  tons  dis- 
placement. These  will  have  6-inch  guns,  and  vertical  armor  only  in  certain 
places  with  a  heavily  armored  protective  deck. — Marine  Rundsckatt. 

.Anti-Air  Craft  pRArrirE. — The  Italians  conducted  a  series  of  to  dayi 
target  practice,  firing  against  captive  dirigible  balloons  which  were  towed 
along  the  coast  by  a  torpedo-boat  with  lines  of  from  500  to  800  meters  long  at 
a  distance  of  from  2  to  5  kilometers  from  the  coast.  They  fired  about  500 
shells  and  shrapnel  with  tracer  fuzes.  In  one  case  a  balloon  still  tloated  ia 
the  air  with  twn  hits.  The  last  practice  was  held  in  the  presence  of  the 
Minister  of  War  and  Minister  of  Alarine.  two  balloons  of  a  volume  of  15  to 
25  cubic  meters  were  destroyed  by  shelltire.  One  was  hit  at  a  range  of  5000 
meleri.  The  guns  used  in  this  practice  were  mounted  to  permit  an  elevation 
of  75  degrees. — Marine  Rundschau. 

Navai.  Academy. — In  a  ctjmpelitive  examination  of  candidates  for  naval 
cadets  there  were  400  candidates  between  the  ages  of  12  and  15  yearsi,  of 
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whom  2H4  were  found  physically  qualifiH  and  2^3  out  of  227  passed  the 
mental  examinations,  of  these  the  first  50  were  accepted  and  entered  the 
Naval  Academy.^A/oWrtr  Jiundschau. 

Officers  Rkstricted  as  to  Marbi.ace. — An  order  issued  by  the  Italian 
Navy  Department  on  June  i6,  1912,  slating  that  all  naval  and  army  officers 
must  have  the  consent  of  the  King  to  marry,  and  that  they  must  he  over 
25  years  of  age.— A/ori«^  fiundschau. 

Navigattomal  Law. — The  new  Italian  law  requires  all  coal  for  the 
Italian  Navy  and  Italian  railroads  to  be  imported  from  Wales  in  Italian 
ships.  It  is  estimated  that  700,000  tons  will  be  required  annually.  The 
ships  must  carr)'  5000  to  6000  tons  exclusive  of  their  own  hunker  coal,  for 
which  they  will  receive  a  subvention  of  $60,000.  The  freight  is  fixed  at 
$^■55  P<-'r  ton  for  the  first  five  years.  The  coa!  shall  be  imported  from 
Cardiff,  Barr>'  Pcnarth,  Talbot  and  Newport,  and  shall  he  delivered  in 
14  difTcrent  Italian  ports.  This  law  is  to  continue  in  force  for  a  period  of 
ten  vears. — Marine  Rundschau. 
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Nunc 


Battttjhipa 
Fuso |30»ooo'22 

BattU'Cruigfrf 


37.50027 


Kon^i)..., 

Hiyei '27,50027 

Haruna '27,300x7 

Kirishima ^,50027 


Armament 


isiS-in..  (P) 


8  14-ln.,  166-In. 

lame 
ume 
some 


Frottcted 
Cntistrs 

Yahari '  5,ooa'a6    '    66*in.,  83-in 

Hirado Stoooafi    I  Mroe 


Buitdcra 


Rure 


Vic  leers 
Yokosuka 
Kobe 
Naguaki 


Kd 


anai 

Dot 


Remarks 


Laid  down  March,  1913 


Launched  May  18,  1912 

*'       Nov.  21,  1912 

Keel   laid    Mar.  16,  1912 

"      Mar.  17,  1912 


Delivered  Juir  27,  1912 
Commissionca  June  17.  '12 


Thk  "  Settsv." — This  vessel  had  her  fom  trials  in  Bungo  Straits  May  15. 
The  official  speed  trials  were  also  satisfactory,  durincr  these  the  Settsu  made 
a  maximum  speed  of  21  knots,  while  the  prescribed  speed  was  fixed  at  20 
knots.  The  ship  was  placed  in  commission  on  the  same  date,  but  placed  in 
reserve  to  join  the  active  fleet  December  !.  1912. 

"  Kawacht."— In  the  concluding  paragraph  of  the  article  in  the  Sep- 
tember issue,  page  1141,  on  the  Japanese  battleship  Kawachi.  it  was  stated 
that  the  Kaivuchi  was  driven  by  Curtis  turbines  on  three  shafts,  and  the 
Scttsu  by  Parsons'  turbines  on  four  shafts.  Both  these  vessels,  however, 
later  advices  slate,  are  driven  by  Curtis  turbines  on  two  shafts 

Destsover. — The  Japanese  destroyer  Umikase  of  1 150  tons  has  attained 
a  speed  of  3346  knots  on  trial  and  is  reported  to  be  a  very  good  sea  boat. 
She  is  a  good-looking  vessel,  and  with  her  four  funnels  and  semi-British 
appearance  rather  resembles  the  destroyers  of  the  Nubian  class.  The 
trials  of  the  sister  ship  Yamakast  have  also  given  satisfaction. — The 
Engineer. 


I 
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Mine-Lavino  Vesseu — The  Marine  Minister  has  commenced  to  IniiM 
large  inine-Iayinfr  ship,  Sokulcft  Aiiaru.  at  the  govcrnm<*nt  yard  in  Maji 
which  shall  l»c  completed  early  in  1914.    This  vessel  is  designed  for 
in  the  Pescadores  Islands. 


Dry   Dock. — The   Sascbo  dr>'  dock  is  777   feet   long.    1 1 1 
hoitom.  with  a  depth  of  38  feet  over  the  keel  blocks. 


feet    wi 


Guns. — The  guns  for  the  Ktrishima  are  being  constructed  by  the  MaronB 
Steel  Works,  in  the  Mokkaido,  Northern  Japan. 

Proposed  Budget. — The  budget  of  1913  is  to  contain  thirteen  largo  iih» 
of  which  two  are  to  be  laid  down  in  each  year.  Seven  are  to  be  suf/ 
DrcadnoHfhIs  of  the  largest  type,  mounted  with  14-inch  guns,  and  six  »i 
be  powerful  cruisers.  Of  these  Dreadnoughts,  five  arc  to  be  built  m  tl 
government  dockyards  of  Kure  and  Yokosuka,  whereas  the  other  two 
to  be  placed  with  foreign  shipbuilders.  The  construction  of  the  cnuwi 
is  to  be  effected  in  the  private  and  government  shipyards  of  Japan  — r< 
Marine  Engineer  and  Naval  Architect. 

The  Japanese  press  published  another  argument  by  Paymaster  K^ta^'i 
for  decreasing  the  personnel  of  the  Japanese  N'avy.     The  number  0/ J^? 
personnel  is  much  greater  than  warranted  by  the  tonna^^e   and   sboaU  k 
reduced.    The  naval  budget  of  Japan  is  35  per  cent  of  all  the  goi 
expenses  and  imposes  a  burden  on  the  Japanese  taxpayers    twenty 
greater  than  that  proportionately  borne  in  England. 

Makeuvebs. — ^Thc  Imperial  Navy  maneuvers  were  to  besrin  on  October 
and  to  last  up  to  November  10,  terminating  with  a  strategic  exercise  cottt- 
ing  five  days.     Not  Ics.-s  than  230  vessels  were  to  take  i>art.     Admiral  IV* 
commands  the  Green  fleet,  representing  the  enemy,  and  Vice- Admiral  Vo«hi-| 
matsu  the  Red  fleet,  being  the  defending  force. 


Fire  o.v  the  "Mikasa." — K.  Noguchi,  a  Japanese  bluejacket  with  s 
grudge  against  the  officers  of  the  Japanese  battleship  Mikasa.  Admiral 
Togo's  (laKship  in  the  Russo-Japanese  War,  attempted  to  explode  the  maga- 
zine of  the  warship  when  she  was  lying  at  Kobe  in  October.  He  sectjred 
some  gunpowder  and  combustibles  and  went  into  the  ante-room  of  the 
magazine  where  the  pcjwder  for  the  12-inch  guns  was  kept,  with  intent  lo 
start  a  lire  and  explosion,  thereby  committing  suicide  and  involve  the  lo55 
of  the  warship  and  many  of  the  crew.  Noguchi  had  fired  his  gunpowder 
in  the  ante-room  and  was  Iving  dead  as  a  result  of  the  shock  when  four 
bluejackets  ran  in  to  find  a  Ihcap  of  inflammable  material  burning,  the  fire 
working  quickly  toward  the  magazine.  They  hurriedly  extinguished  the 
blaze,  and  Noguchi's  partly  charred  body  was  removed.— 5"Ai>^»»g,  Uhi&- 
t  rated. 


^ 


The  "Naniwa." — The  Japanese  attempts  to  re-fluat  the  Sanxtva.  whidb 
was  wrecked  some  lime  ago,  appear  to  have  been  abandoned.  As  the  old 
cruiser  was  practically  on  the  condemned  list  it  is  likely  cnougli  that  the 
main  reason  the  Japanese  desired  lo  salve  her  was  a  sentimental  ohcl  The 
Saniwa  was  the  present  Admiral  Togo's  ship  at  the  time  of  the  Chino- 
Japanesc  War.  She  fired  the  first  shot  in  that  war  and  this  shot  ma>-  be 
said  to  have  been  the  foundation  of  the  modern  Japanese  Navy. — Engimrtf. 

NORWAY. 

A  new  naval  law  was  submitted  to  the  Storthing  in  July  providing 
$5,600,000  for  the  navy  coast  defence;  $4,200,000  of  this  is  estimated  for 
building  two  coast-defence  ships  for  defence  of  the  coast  at  Bergen; 
$336,000  is  estimated  for  building  one  submarine;  $280,000  for  torpedoei« 
and  $168,000  for  ammunition. 
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There  is  allotted  for  iht-  defences  and  nav^l  stations  at  Ofotcn  Fiord 
$252,000,  at  Christian  Fiord  (Horten  cutoff)  $196,000,  at  Bergen  $112,000, 
at  Christiansand  $28,000  and  Drontheim  $28,000.  In  the  discussion  it  was 
stated  that  the  present  defences  had  become  obsolete  and  it  was  necessary 
to  provide  new  defences  so  that  the  estimates  could  only  be  regarded  as  the 
first  installments  for  the  new  defences  that  must  be  erected. 

The  Minister  declared  that  in  case  of  war  between  any  of  the  great 
powers  it  would  be  obligatory  to  preserve  the  neutrality  and  prevent  any 
violations  of  neutrality  in  the  ports  of  Norway.*  The  defences  at  Christian 
Fiord  were  essential,  esiwcially  to  protect  the  Morten  cutoff  which  was  the 
available  means  of  refuge  for  the  Norwegian  coast  defence  ships. 

The  desired  naval  shipbuilding  program  to  extend  over  a  period  of 
years  was  not  approved  by  the  Storthing  because  they  did  not  feel  war- 
ranted to  obligate  future  Stdrthing  to  the  expenditures  of  a  naval  program. 

Norway,  now  actively  engaged  in  the  reorganization  of  its  long  neglected 
fleet,  has  just  placed  an  order  with  the  Gennania  Krupp  works  at  Kiel  for 
the  construction  of  a  new  submersible.  This  vessel  will  be  delivered  in 
20  months  and  is  an  advance  on  anything  now  building.  Three  others  arc 
also  under  construction. 

The  last  Storthing  voted  20  million  crowns  for  the  mi>dernizing  of  the 
fleet  and  coast  defence.  This  sum  will  be  used  in  the  construction  of  two 
armored  cruisers,  fortifications  near  Narurk,  and  in  the  Christiania  Fiord, 
and  the  building  of  naval  bases  at  Bergen.  Drontheim  and  Christiansand. 
Outside  the  above  sum  other  credits  will  Ik  voted  for  the  n:uional  defence. 
According  to  the  naval  program  the  fleet  will  be  increased  by  six  new 
armored  cruisers,  six  destroyers,  about  40  torpedo-boats  and  14  sub- 
mersibles. — Revue  Intcmationalf. 

PERU. 

The  armored  cruiser  Commaudante  Aguirre.  formerly  the  French  Dupuy 
de  Lome,  sailed  from  the  Lorienl  for  Peru  on  October  15. 

Dnpuy  de  Lome  was  a  famous  French  naval  constructor,  who,  in  i860, 
completed,  in  pursuance  of  an  order  of  Napoleon  III  in  1858.  the  Ghtre, 
the  tir.<>t  iron-armored  frisale  to  be  built. 

RUSSIA. 
VESSELS  BUILDINO. 


Name 


Amtamiint 


Battlfskipt 

Sevastopol ....  ii,3oa 
Prtropavlovsk.  J.i.joo 

PoUava 2,1, jou 

Gangut   1*3. 3«» 

Emperor  .Mcx-  'ii,86o 

andcr  11 r 
Empress  Marie  ja,*!^© 
Catherine  11..., 2^.860 


RuiMc 


23,  ij  i2in.,  i6  4.7-in.    Baliic  Works 

J3  same  I       "  *' 

33,  siuiic  I  New  Ailmimlly 

23  same  " 

ai!  iz  l.^in..  ao4<7-in, '  Ivan  Rungc  Co. 


Nikolaicff 


Remarks 


[jinncheft 


Tune  29,  1911 
Scpl.    g.    1911 


Butldinit 


July 
Del 


1911 
191 1 


SniPBUiLDiKG. — The  large  units  of  the  program  voted  by  the  Duma 
have  been  ordered  from  the  Baltic  and  Admiralty  dockyards.  Besides  four 
cruisers  of  6500  tons  to  be  built  in  three  years  have  been  ordered.  The 
program  includes  .ifi  torpedo  vessels  which  ought  to  be  ready  by  1916,  12 
being  laid  down  eacli  year. 


*ln  this  connection  the  article  by  Commander  Hovgaard  in  Proceedings 
No.  137  will  be  found  of  interest. 
56 
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Two  cruisers  of  J500  ions  for  ariihccrs'  schoolships  will  ac 
Russia. 

The  four  armored  cruisers  which  form  part  of  the  year's  | 
have  a  displacement  of  ,^0.000  tons,  and  v>\\\  l»c  built    in  shipyards  «t  St 
Petersburg,  twn  at  Galornis  l5!an<I.  and  Uvo  at  the  Baltic  yard-     They 
carry  14-inch  guns,  and  will  be  laid  down  in  spring  of  191 3. 

The  Duma  adopted  the  small-ship  buitdinft  prr»gram.      This  is  the 
definite  shipbuilding  proj^ram  modeled  after  the  German  practice  tii4t 
been  adopted  by  Russia.     The  advantages  of  a  definite  shipbuilding  pc 
is  thus  becoming  universally  recognized  as  necessary. 

The  small-ship  building  program  calls  for  a  total  of  $;258U>OOuooo  (a^ 
proximately")  to  be  expended  in  the  period  from  1913  to  1917.  with  imnuJ 
installments  that  must  be  approprialcd  each  year  by  the  Duma  as  fo^towi 
191.^,  $51^.000.000;  1914,  S52.500.ooo:  1915.  $52,500,000;  1916,  $52.5ooucxx>,  a»i 
191 7.  542.500,000. 

(i)  For  the  fleet  there  arc  $200,000,000  to  provide,  viz.:  Four  armored 
cruisers :  eight  small  cruisers,  four  for  the  Baltic  and  two  each  for  tW 
Black  Sea  and  Siberian  fleets  :  36  high-sea  torpedo-boats  :  18  stsbcnarina.  1/ 
for  the  Baltic,  and  six  for  Siberian  ficcts;  ij\  $7,00o.ooo  to  provi^r  w 
auxiliary  ships;  i^')  $5,500,000  for  floating  harbor  works;  (4)  t^Jkoaxi 
for  Baltic  works  and  Oubuchow  yard;  (5)  $.16,000,000  for  har1x>r  mvria  tt 
Reval.  Cronstadl.  Sveaborg,  Sebastopol,  Nickolajcw  and  V'ladiv 


MiLiTARv  Port — The  Czar  laid  the  corner  stone  of  the  military  peA<A 
Reval  on  July  ra.  1912.  This  port  is  to  be  the  advanced  Russian  naval  \uk 
in  the  Baltic.    The  Czar  designated  the  naval  base  as  that  of  Peter  theGrtA 

It  is  estimated  to  require  ten  years  to  complete  this. 

The  "  Novik." — The  Russian  destroyer  Xopk  made  36.25  knots  00  ber 
official  trials  last  month.  The  vessel,  which  is  336  feet  long  by  31  ittt  6 
inches  beam,  is  of  1280  tons  displacement,  and  was  built  at  St.  Petersbiirg, 
the  machinery  consisting  of  A.  E.  G.  turbines  and  oil-fired  boilers,  bemf 
supplied  by  the  Vulcan  Company,  of  Stettin.  The  designed  speed  was  j; 
knots  with  36.000  shaft  borse-iM)wcr,  hut  both  have  been  considerably 
exceeded. 

Aviation.— An  aviation  station  has  been  established  at  St.  Petersburg 
where  the  navy  has  received  two  Curtiss  hydroaeroplanes  having  a  speed  of 
50  miles  per  hour,  and  a  third  Curtiss  hydroaeroplane  is  expected  havinc 
a  speed  of  54  miles  per  hour. 

TURKEY.       - 
VESSELS  BUILDING. 


Name 


.5  o  rw 


Baitketkips 

•RV»  had-  T-3],ooQ  ai  to  ij-s-in.,  iC  6-in. 

■   H  a  rr  i  •  ; 

*Re8bad  V  ....  jj.ooo  21  tame 


Harrow 
Els  wick 


nuildiag 


*  Work  on  llictc  vrucU  ha«  been  fttopprd  and  thex  have  been  advrrtttcd  for  mIc. 
veaicti  are  MS.fcet  loii<,  27)  feet  dratt.  horsc-powrr  ot  ji.000  tons,   main  annor 

inches  thick.    They  are  quite  well  advanced  In  construction. 


The  two  largest  Turkish  battk***bips  are  the  Khcijffd-din  Barbarosi 
and  the  Torgut  Rris,  vessels  of  9900  tons  displacement  and  purchasr<1  I'r.i 
the  German  Government.  These  are  well  protected,  carry  six  ii-in< 
mounted  in  three  turrets,  eight  -i-inch  and  eight  3.4-inch  rapid-fire 
and  have  a  speed  of  17  knots. 
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The  McssonJiych,  built  on  tlic  lliames  in  1874  and  reconstructed  at  Genoa 
in  1902,  has  a  displacement  of  9000  tons,  and  carries  two  9.2-inch  and  twelve 
6-inch  guns,  with  a  speed  of  17.5  knots.*  The  cruisers  Hamidich  and 
Mcdjidieh  are  excellent  modern  cruisers  of  4000  tons  with  speed  of  22  knots, 
one  having  been  built  at  Elswick  and  the  other  by  Cramps, 


Haihkedin  Bar£aros5E  and  Torguo  Reis 


rmmmM//mmm//mmmm, 


Meiijidieh. 

Besides  these  there  are  two,  the  Assar-I-TnvHk  and  the  Muin-i-Zaifer, 

the  former  of  5600  tons,  the  latter  of  2400  tons,  both  old  vessels. 

•  The  battleship  Feth-i-BuUnd,  reported  on  November  y,  as  having  been 
sunk  by  a  Greek  destroyer,  was  a  single  screw  vessel  of  2800  tons,  built  at 
Rlackwall  tn  1870  and  reconstructed  at  Genoa  in  igo?.  Armament  was  of 
four  5.9-inch  and  six  i;.9-inch  guns. 


^ 
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On  page  727  of  the  June  issue  will  be  found  a  coraplcic  list  of  the  Tt 
Navy  at  the  commencement  of  the  Italian- Turkish  War. 

Their  armament  is  two  9.2-inch,  twelve  6-inch,  and  fourteen 

There  are  twelve  large   destroyers   and  twelve   modem    !<■ 
besides  many  gunboats. 

The  personnel  of  31,000  men  exists  only  on  paper,  it  being  said  that 
sixth  only  is  reallv  available     The  equipment  generally  leaves  much 
desired.     The  training  has  been  larKcly  done  under  the  direction  of 
Hnglish  retired  admirals,  Gamble  and  Limpus. 


UNITED  STATES. 
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New  York — r'r.ooo 

Texas .>27.a(n 

Nevada ]'7fioo 

Oklahoma  ■. . .  !a7.soo!».5 
Pennsylvania  3i,ooo[3j 


Armament 


10  i4*in..  16  5-in. 
6amc 

».$]  10  i4-in,,  t8  s-in. 

same 

13  14-in. 


N.  Y.  Tffavv  Yard      * 

Newport  News 

Quincy 

Camden 


47.5 

71.6 


The  "Pennsylvania." — The  new  battleship  Pfniisyivania,  authorised 
act  of  Congress,  August  22,  1912.  is  to  cost,  exclusive  of  arinor  and 
ment.  about  $7,425,000. 

The  vessel  will  he  the  largest  of  this  class  yet  designed  for  the  Uwlrf 
States  Navy.  It  will  be  heavily  armored,  its  water-line  belt  being  16  inefctt. 
and  will  have  oil-burning  boilers  of  the  water-tube  type.  Several  types  ol 
maciiinery  arc  under  consideration. 

The  plans,  which  are  in  course  01  preparation,  contemplate  a  vessel  of  iK 
following  characteristics:    Length,  600  feet;  breadth,  97  feet;  draft,  aboo' 
28.5  feet:  displacement,  about  j  1,000  tons;  main  battery  of  twelve  14- 
guns.  and  four  submerged  torpedo-tubes,  supported  by  a  torpedo-defi 
battery  of  twenty-two  5-inch  guns. — Tftc  Navy. 

Naval  Constructor  Robinson  has  the  design  of  the  new   United  St; 
battleship  Penusyinaitia.  which  will  l>c  the  largest  warship  afloat, 
hand.    A  model  of  her  hull  has  been  built  and  tested  as  to  the  comi 
displacement,  speed,  etc.,  in  the  experimenting  tank  at  the  Washingti 
Yard.    The  cut  of  the  bow,  the  position  of  the  turrets,  funnel  and 
cage  masts  have  been  determined.    Like  the  battleships  Nfxada  and  01 
homo,  now  building,  the  PennsytvaniQ  will  have  four  turrets  and  three 
in  each  instead  of  two. — Army  and  Navy  Journal. 

The  "  Nevada.*'— The  keel  of  the  United  States  battleship  Netada  wj 
laid  down  in  the  Fore  River  Shipyard.  Quincy.  Mass..  Novcmljer  4,  191 
The  Nevada  will  be  583  feet  long  and  95  feet  beam,  and  will  have  a  displace-' 
ment  of  27,600  tons.    She  will  carry  ten  14-inch  guns  in  four  turrets,  besidet] 
a  secondary  battery.    Her  contract  calls  for  delivery  in  January,  191^- 
Army  and  Naiy  JournaL 

The  "  New  York." — This  vessel  was  successfully  launched  at  the  Ne* 
York  Navj'  Yard  on  October  30.  Her  principal  dimensions  are:  Length. 
573  feet;  beam.  95J4  feet;  draft.  28H  feet;  displacement,  27.000  tons;  spred. 
21  knots;  armament,  ten  14-inch  guns:  twenty-one  5-inch  guns,  i^of  wbtdl 


i666 


Professional  Notes. 


arc  mounted  on  the  main  deck,  lo  being  in  a  central  batlcry  protect* 
6-inch  armor.  The  remaining  two  5-'"fh  gims  arc  mounted  on  the  sti| 
structure  near  the  conning  tower.  The  water-line  belt  is  of  i2-inch  mi 
mum  and  is  complete.  A  strake  of  Q-inch  armor  extends  above  this  to  tl 
main  deck.  Transverse  bulkheads  are  of  lo-inch.  Turrets  are  l2-inc 
Reciprocating  engines  are  to  be  installed. 

The  General  Boasd's  1913  Procbam. — The  1913  prograi 
vessels,  as  prepared  by  the  General  Board,  calls  for  four  sh 
design  as  the  Pennsylvania,  with  a  speed  of  about  25  knots,  and  armameni 
of  twelve  14-inch  guns,  Iwcnty-tvxo  5-inch  guns,  and  two  submerged  21- 
inch  torpedo  tubes.    Oil-burning  boilers  are  recommended. 

Two  battle-cruisers  also  will  be  asked  for,  with  a  minitliuni  speed  of  jH 
knots,  and  eight  destroyers,  having  a  length  of  288  feet,  breadth  of  36  f 
and  displacement  of  742  tons,  with  a  contract  speed  of  at  least  30  knots 

The  United  States  Navy  has  at  the  present  time  no  batlle-cruiscrs.    The 
auxiliaries  asked  for  include  two  fuel  ships,  one  hospital  ship,  one  refoir 
ship  and  one  or  two  tenders  for  destroyers  and  submarines,  together 
supply  and  ammunition  ships. 

The  recommendations  of  the  General  Board  are  based  on  the  belief  (lu( 
a  fleet  of  forty-eight  first-class  battleships,  with  the  necessary  sn^pfy  t»f 
battle-cruisers  and  auxiliaries,  is  an  imperative  necessity  for  the  protactaaa 
and  defence  of  this  country  and  its  dependencies. — The  N'aty. 

The  "Jupiter." — This  vessel  was  launched  at  the  Mare  Island  Sivj 
Yard.  August  24.  She  will  make  about  14  knots  an  hour.  She  is  57J  ten 
long  by  65-foot  beam:  draws  27  feet  6  inches,  displaces  i9,.i6o  tons  and  has 
a  carrying  capacity  of  12,500  tons  of  coal  and  .175.ooo  gallons  of  fuel  C"l 
The  keel  was  laid  October  16  last  and  the  hull  has  been  built  in  record  tiflK 
at  a  saving  of  nearly  $TOO,ooo  over  the  appropriation  of  $1,300,000  aJIoved 
by  Congress. 

Power  is  supplied  by  a  six-stage  steam  turbine  engine  of  an  .American 
design,  driving  a  14.000  horse-power  electric  generator,  the  largest  of  iu 
kind  ever  built.  The  current  from  this  is  conducted  to  motors  driving  twin- 
screw  shafts. 

Coal  can  be  loaded  from  the  Jupiter  into  a  warship  at  the  rate  of  100  toci 
an  hour  and  duplex  pumps  will  permit  her  to  take  in  or  pump  out  oil  to 
another  vessel  at  the  rate  of  120,000  gallons  an  hour. 

The  F1.EET  Rn'iEW. — The  official  list  of  vessels  of  the  United  States  Xav?-, 
mobilized  in  the  Hud.qon  River  at  New  York  City  from  October  12  lo  15. 
shows  that  127  vessels  of  all  classes  and  representing  a  total  displacement 
of  741,500  tons  took  part. 

Thirty-one  battleships,  47^,508  tons  displacement:  four  armored  cruisen. 
5<S,ooo  tons  displacement;  four  cruisers,  15,663  tons  displacement;  30  special 
i.vpe,  55. .373  tons  displacement ;  six  naval  militia  vessels,  458!  Ions  displace- 
ment;  eight  fuel  ships,  88,385  tons  displacement;  24  destroyers.  16.947  ^***** 
displacement;  16  torpedo-boats.  3029  tons  displacement;  10  submarines;  123 
ships  of  all  classes.  720,496  tons  displacement. 

Besides  the  1539  officers  and  28,000  enlisted  men  of  the  navy  andrnarine 
corps,  there  were  about  108  officers  and  950  men  of  the  naval  mihtia  of 
various  states  filling  vacancies  on  board  vessels  of  the  fleet. 

The  names  of  the  several  types  of  vessels  that  attended  the  mobiliiation. 
with  the  tonnage  of  each,  are  as  follows: 

Battleships.— -CoNHrc'ifM/.    16.000;   Arkansas,  26,000;    tVyominK. 
f'lorida,  21,825,  V^o^.  21.625 ;  Dclaxvare,  20.000:  .Vor/ii  Dakota  ao.ooo; 
gau,  16,000;  South  Carolina.  16.000;  Louisiana.  16,000;   Vermont. 
New  Hampshire,  16.000;  Kansas.  16.000;  Minnesota.  l6,000;  Idaho. 
Georgia.  14,948;   VirRtnia,  14.^48:  Nebraska,  14,948:  Nnv  Jersey, 


36,000; 
Micki- 
\6jaoo. 


Rhode  Island,  14.048:  Missouri,  12.500;  Ohio,  12,500;  Maine,  12.500;  lUiuoii 


Professional  Notes. 


i66: 


11,552;  IVisconsiu.  11.55:2:  Alabama,  ii.55j;  Kearsari'e.  11,520;  Kentttcfcy, 
11.520;  fowa,  ii^fi;  Indiana.  10.2SS;  and  Massachusflts.  10,288;  total  dis- 
placement, 49i,5(^  tons. 

Armored  cruisers. — IVashingtoti,  14,500;  Montana,  14,500;  Tennessee, 
14,500;  North  CaroVma,  14.500;  total,  5S.000  tons. 

Cruisers. — Salem,  3750;  Birmingham,  3750;  Chester.  3750;  and  Baltimore. 
4413;  total,  15,663  tons. 

Various  types. — Dolphin,  gunhnat.  i486;  \'ashvi!le.  gtmboat,  1371;  Petrel, 
gunboat.  8go;  Montgomery,  ton>edo  practice  ship,  207^:  San  Francisco, 
mine-laying  ship,  4083;  Mayflower,  converted  yacht.  26go;  Yankton,  con- 
verted yacht,  (^5:  Dixie,  destroyer  lender,  6114;  Casline.  submarine  tender, 
1 177:  Se^rrn,  submarine  lender,  1175:  Touopah,  submarine  tender,  3225; 
Prairie,  transport,  6620:  Celtic,  supply  ship,  8000;  CuiRoa,  supply  ship,  6000; 
Sofacr,  hospital  ship,  ^700;  Panther,  repair  ship,  3380;  Lebanon,  ammunition 
ship,  3J85;  fleet  tugs  Sonoma,  11 20;  Ontario,  1120;  Patapsco,  755;  Patuxent, 
755 ;  Machias,  gunbuat,  1 177 :  Marietta,  gunboat,  goo;  converted  yacht 
I'jxen,  806;  Gloucester,  786:  ]Vas^.  630;  and  Aileen,  i<)2\  total,  66,584  tons 
displacement. 

Destroyers. — Smith,  Lamson,  Plusser,  Preston,  and  Reid.  each  700;  Pauld- 
ing, Drayton,  Roe,  Terry,  McCall,  Perkins.  Sfcrett.  IValke.  Ammen,  Bur- 
rows. Monaghan,  Patterson.  Trippc,  Fanning.  Jouett.  Beale.  and  Jenkins, 
each  742;  li'ordcn,  433;  and  Macdonounh,  400;  total.  18,431  tons. 

Ton'cdo-boats. — Tingey.  165;  Craven.  146;  Shubrick,  200;  Thornton.  200; 
Del.ong,  196;  Stockton,  200:  Dahlgren,  146;  Bailey,  280;  Ragley,  175; 
Barney,  J  75;  BiddU,  175;  Stringham.  340;  Porter,  165;  Blakefy,  igS; 
Dttpont,  165:  and  Morris,  103;  total,  3029  Ions. 

Submarines.— C  /,  C  J,  C  s.C  4,  C  5,  D  i,  D  J,  D  s^B  r,  and  H  .'. 

Fuel  ships. — Orion,  19,13^:  Cyclops,  10.360:  Sterling,  5663;  f'ulcan.  11,230; 
Hector,  11.230;  Caesar,  5920;  Brutus,  6600;  and  Ajax,  9250;  total,  88,385 
tons. 

Accident  on  the  "  Walke  " — On  October  i,  1912,  while  preparing  for  her 
second  quarterly  speed  trials,  llic  port  turbine  ciising  blew  up.  killing  Lieu- 
tenant p.  P.  Morrison  and  four  men.  This  is  an  unprecedented  accident  in 
the  engineering  experience  of  the  service.  The  IValke  is  a  destroyer  of  742 
tons  and  was  built  at  the  Fore  River  Shipbuilding  Company  at  Quincy, 
Mass.  The  propelling  machiner>'  consists  of  two  sets  of  Curtis  turbines  of 
12.^73  horse-power.  The  cause  of  fhe  accident  as  determined  by  the  court 
of  mquiry  has  not  been  made  public 

ORDNANCE  AND  GUNNERY. 
GUNS  AMD  PROJECTILES. 

ThreEtGln  TuRKETS.^Thrce-gim  turrets  arc  not  in  favor  in  Germany. 
Recently  a  three-gun  turret  for  12-inch  guns  was  built,  and  the  trials,  kept 
secret,  were  far  from  successful.  It  is  said  that  the  three  guns  could  not 
fire  as  many  shots  as  two  guns  in  an  ordinary  turret.  Moreover,  the  con- 
fusion among  the  gunners  was  extreme,  resulting  in  a  very  slow  rate  ot 
tire.  To  obviate  this,  the  men  were  carefully  drilled  without  obtaining 
much  better  results.  Therefore,  the  commission  studying  this  tyjie  of  turret 
has  pronounced  against  it. — Le  Yacht. 

The  Chief  of  the  Bureau  of  Ordnance  announces  that  the  three-gun  turret 
for  the  new  bjiltleship  Nevada  has  stood  a  satisfactory  test  at  Indian  Head. 
As  the  development  of  this  new  style  of  turret  involves  some  very  intricate 
problems  which  the  Ordnance  Bureau  has  solved,  the  Navy  Department 
naturally  is  determined  to  keep  the  details  secret  until  the  work  of  installing 
the  new  turrets  lias  actually  been  started. 

The  Austrian  battleship  Viribus  Unitis  and  the  Italian  battleship  Dante 
Alighieri  both  have  been  recently  ci>mmi5sitmed.  and  illustrations  showing 
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ihc  triple  turrets  arc  produced  elsewhere  in  this  issue  of  the 

It  is  known  that  the  Austrian  mount  has  all  three  guns  working  in  a  &inglel 

sleeve  elevating  and  training  all  at  the  same  time. 

Four-Gun  Tuiuiets. — Although  the  French  had  completed  a  design  for 
these,  late  advices  indicate  that  ihcy  will  not  be  installed. 

German  Guns.— The  Gocbctt  is  the  first  ship  to  carr>-  the  new  5o-caJi( 
ii-inch  B.  L.    This  guns  weighs  41^^  ions,  or  2j^  tons  more  than  the  jv 
calibcr  model  mounted  in  the  Moitkc.     It  fires  the  regulation    7-  T 

shell,  hut  the  powder  charge  is  increased  to  262  pounds  the  initial  vi 
3201  /.  s.,  the  muzzle  encrg>-  to  x^,564  foot-tons,  and  the  muzzle  ptiviian   n 
of  steel  to  57  inches.    The  muzzle  penetration  of  the  45-caliher  i  i-inch  B  U 
is  55  inches-    The  rate  of  fire  from  the  new  gun  is  ij'i  shots  per  minute, 
counting   from   the  moment   of   discharge   and   reckoning    only    carcfnlljrj 


aimed  shots  from  a  moving  ship.  The  entire  powder  charge  is  in  a  brass 
case,  a  method  which,  as  experience  has  shown,  docs  not  tend  to  expedite 
loading.  In  the  45-calihcr  n-inch  R.  L.  the  charge  is  in  two  sections,  only 
the  second  being  cased.  There  is  reastm  10  believe  that  the  cartridue-case 
system  for  heavy  gun  charges  will  shortly  be  abolished  in  Germany,  as 
there  arc  complamts  holh  as  to  the  extra  expense  and  weight  invulvcd.  Oa 
the  grounds  of  safety  in  storage  and  handling  the  brass  cnveloi>c  has  some 
daim  to  recognition,  but  otherwise  its  utility  is  by  no  menns  so  great  as  i» 
popularly  supposed.  Germany  and  Austria  are  the  only  twi>  i>owcrs  which 
still  adhere  to  lliis  system  for  Ing  guns. — \'a:al  and  Military  Hfcord. 

Xew  Automatic  ^Iii.itarv  Rifle. — A  new  automatic  self-loading  infantry 
ride,  invented  by  Mr.  Franklin  K.  Young,  of  Boston,  has  been  examined  hf 
a  hoard  of  ordnance  experts  of  the  anny.  who  think  50  highly  of  it  that 
Col.  S.  II.  Blunt  has  ajiprnved  a  recommendation  that  the  United  States 
armory  at  Springfield  he  authorized  to  construct  ritlcs  on  this  model.  The 
Boston  Globe,  describing  this  new  rifle,  says,  in  part: 

"  Its  features  are.  brict^v.  that  the  barrel  is  sot  immovably  into  the  frame, 
the  bolt  is  locked  into  the  rear  of  the  barrel,  the  loading  medianism  is 
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operated  by  Ihc  standard  ammunition  in  use  in  the  service,  it  is  the  only 
automatic  rifle  to  have  a  single-shot  action,  it  takes  nothing  from  the  per- 
fections of  the  present  military  riHe.  but  adds  the  automatic  firing  feature. 

"  This  automatic  feature  can  be  applied  to  sporting  rifles,  pistols,  machine 
guns  and  light  field  guns  for  the  artillery.  Such  .n  machine  gun  would  weigh 
fifty-five  pounds  complete  and  would  have  a  liring  capacity  of  sixteen  shots 
per  second  or  960  shots  per  minute.  Applied  to  field  guns,  their  weight 
would  be  reduced  to  two-fiflhs  their  present  bulk,  and  guns  using  an  eight- 
pound  projectile  would  liave  a  firing  cap;icity  of  120  shots  per  minute. 

"The  new  rifle  invented  by  Mr.  Young  possesses  the  qualities  of  auto- 
matic reloading,  the  ejecting  of  the  old  cartridge,  and  the  breech  bolt  is 
securely  locked  until  the  bullet  has  left  the  Ixtre.  In  case  of  misfire  or 
jamming  the  chamber  is  more  easily  freed  than  in  the  present  service  rifle. 

"The  new  weapon  weighs  only  10  pounds  2  ounces;  its  parts  are  inter- 
changeable and  readily  replaced,  and  ihc  present  service  rifle  can  be  quickly 
and  raexpensively  converted  into  automatics  of  this  model,  it  is  claimed. 
The  official  report  to  Brig-Gen.  William  Crorier.  Chief  of  Ordnance, 
U.  S.  A.,  states  that  it  will  be  *  serviceable,  endurable  and  efficient.' 

"The  rifle  is  so  constructed  that  each  shot  is  controlled  by  the  will  of 
(he  user,  or,  in  other  words,  it  fires  only  one  shot  at  the  pull  of  the  trigger, 
but  the  sfKcd  of  operation  is  normally  etiual  to  that  of  the  machine  gun. 
the  inventor  claims. 

"  This  rapidity  of  fire,  while  desirable,  is  by  no  means  the  chief  value  of 
the  automatic  rifle.  Its  chief  advantage  lies  in  the  relief  from  fatigue 
afforded  the  soldier  through  his  not  having  to  operate  the  loading  mechan- 
ism by  hand 

"To  iflustrate  this  point  it  may  be  said  that  the  infantr)*  rifle  of  to-day 
requires  four  separate  movements  before  the  soldier  is  ready  to  sight  and 
fire.  The  labor  of  loading  increases  as  the  bolt  becomes  heated  and  fouled. 
In  other  words,  if  the  soldier  fires  400  shots  he  makes  1600  movements  of 
his  hand,  excluding  the  pulling  of  the  trigger.  With  the  new  rifle  Mr. 
Young  has  invented  the  1600  movements  are  reduced  to  zero. 

"  By  the  use  of  the  new  rifle  a  soldier  has  always  two  shots  available 
against  one  of  his  enemy's,  and  he  c;in  have  a  third  shot  by  inserting  a 
cartridge  by  a  single  movement.  To  fire  three  shots  in  return  his  enemy 
must  make  eight  separate  movements,  supposing  his  rifle  has  a  cartridge 
in  the  chaml>er  to  start  with." — Army  and  Navy  Journal. 

iLLUMiNATiNc  Shhapnel. — The  Artitlcristisrhc  Monatshcft  states  that 
ihe  Italians  have  successfully  experimented  with  the  Toccacicio  illuminating 
shrapnel.  This  shrapnel  was  fired  from  a  6-inch  gun  at  the  naval  proving 
grounds  at  Via  Rcggio.  April  11.  i*jiz.  The  target  was  anchored  at  sea  and 
the  exploding  shrapnel  illuminated  the  area  around  the  target  long 
enough  for  repeated  aimed  shots  to  be  fired  at  the  targrt.  The  area  illiiimi- 
nated  was  that  of  a  circle  of  approximately  300  yards  radius.  The  test 
proved  not  only  the  efficiency  of  the  illuminatiun,  but  that  the  position  on 
shore  at  the  gim  was  not  revealed  during  the  firing  that  night  The  exact 
time  in  second.^  that  the  area  remained  illuminated  was  not  given. 

RxpERTMENTS  WiTH  Dhlayed  Acttion  H.  E.  Fuses. — In  the  latter  part  of 
September  off  Cherbourg  some  interesting  high-explosive  shell  and  fuse 
trials  took  place  against  ihc  old  Neptune.  Plates  of  armor  similar  to  side 
armnr  of  battleships  were  secured  on  board,  and  the  firing  was  done  from  a 
shore  batter>'.  The  new  armor-piercing  shell  of  6.4-incli  caliber  fitted  with 
a  special  fuse  was  fired  at  Ihe  plates  from  450  vards  distance.  The  shell 
penetrated  the  plate  and  detonated  behind  it.  The  gas  and  pieces  would 
have  produced  great  damage  in  the  interior  of  a  battleship.  The  battery 
also  fired  shell  of  9,6-inch  caliber.  The  latter  detonated  beyond  the  platt- 
and  sent  pieces  in  all  directions  for  five-eighths  of  a  mile.  Very  little  exact 
information  is  procurable.    The  I'Vench.  however,  seem  convinced  that  they 


1670 


Professional  NoTEa 


have   a  perfect   hi^h-cxplosivc    fuse,   and    that    the    problem    of 

melinite  shells  in  the  interior  of  armored  and  unarmored    vessels 

battle  ranges  is  solved.     In  ihese  experiments  various  velocities  were 

so  as  to  represent  the  l)LUtle  ranKes,  the  short  range  adopted  for  the  test?  being 

due  to  the  desirability  of  hitting  the  steel  at  the  point  desired.  ^_ 

Hadkieu)  Cast-Steel  Projectiles. — The  letting  of  a  small  part  of  th^l 
contract  for  shell  to  the  Hadticid  Foundry  Company,  of  Sheflicld,  England, 
by  the  Navy  Department  is  to  determine  the  quality  of  this  particular  mak< 
of  English  projectile      Price  is  an  important  considerali -n.   -  f   rourse.  bi 


Fig.  I. — EHRnARPT  Gu.v. 

to  sacrifice  the  effectiveness  to  save  the  difference  between  the  cost  oi 
American  and  English  shells  would  not  only  be  an  unwise,  but  a  dangerous 
economy.  The  claim  is  made  by  the  lladtield  concern  that  it  has  a  superior 
and  cheaper  process  of  treating  steel  for  projectiles.  Already  some  small 
contracts  for  HadlieM  projectiles  have  been  filled  in  this  country.  This  is 
arranged  by  paying  a  royalty  to  the  English  concern. — Army  and  Nmvy 
Register. 

Emcush  AxTi-.^ESOPLANE  GuKS. — A  gun  firing  a  31-pound  shell  and 
having  a  long  height  range,  with  an  extreme  elevation  of  80  degrees,  is  to 
be  furnished  the  new  British  warships.  * 

Anti-Aircraft  Gi'Ns. — The  gun  invented  by  Rhrhardt  of  Dusseldorf 
is  the  most  effective  and  practical  one  to  date,  and  it  has  been  tinally  adopted 
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by  the  German  Government  after  careful  experimentation.  There  are 
several  models  of  this  gun  of  various  calibers  from  1.96-inch  to  4.13-inch. 
Figures  i  and  2  herewith  show  his  gun  of  2.95  inches  in  caliber  mounted  on 
a  Held  carriage. 

The  greatest  range  of  this  gun  is  io,66r  yards  or  about  5^  miles.  The 
greatest  elevation  is  70  degrees,  at  which  the  projectile  reaches  the  height 
of  7435  yards  or  nearly  4J-4  miles,  considerably  higher  than  is  the  usually 
attained  altitude  of  aircraft. 


Ehrhabdt  Gi;n. 


A  much  more  powerful  weapon  is  Elirhardt's  4.13-inch  gun,  whose 
longest  range  at  an  elevation  of  43  degrees  is  12,9^  yards,  or  vcr>'  nearly 
yYz  miles,  its  highest  altitude  of  431Q  yards  being  reached  at  4^  miles  from 
the  firing  position.  This  gun  can  Ijc  elevated  to  70  degrees,  when  its  pro- 
jectile rises  to  9077  yards,  or  over  5  miles,  which  is  about  twice  the  height 
hitherto  attained  by  any  airman.  This  ^\n,  aJso,  can  l>e  mounted  on  a  field 
carriage. 

The  mounting  of  such  guna  on  field  carriages  has  this  advantage  that  they 
can  also  be  used  as  ordinary  field  guns ;  but  as  they  would  thus  be  drawn  by 
horses,  and  consequently  could  not  move  so  rapidly  as  aircraft,  Ehrhardt  has 
devised  a  special  motor  carriage.  This  anti-aircraft  gun,  on  a  cone- 
mounting,  can  be  fitted  to  the  deck  of  a  war  vessel  of  any  kind,  and  was  so 
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ntted  in  the  tests  made  in  the  German  Navy,  Fir.  3,  cspeciaUy  a  dcstroy«f'- 

which  at  sea  would  correspond  to  the  motor  carriage  of  the  gun  on  lani 
Such  n  mounting  has  this  »dvantaKf.  thai  the  gun,  beinj;   pivoted  on 
center,  can  be  rapidly  swung  romul.  cither  by  the  laying  Rear,  or  by  banc 
the  latter  beinR  of  the  greatest  importance  in  a  heavy  swell. 


Fig.  3.— Ehbhardt  Gum* 

Very  ingenious  Is  the  sighting  mechanism  of  the  gun.  Rrrors  arising 
from  drift,  or  difference  ot  wheel  level,  can  be  quickly  rectified.  The  range 
is  asccrtaired  either  hy  judging  the  distance  or.  better  still,  by  a  modtrw 
range-finder,  which  has  now  been  brought  to  such  ]»erfection  as  to  make  h 
possible  to  obtain  the  range  with  the  greatest  accurao'  in  the  shortest 
possible  time. 
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This  found,  the  range  is  conveyed  to  the  gun-layer,  who  adjusts  the 
distance  scale  of  the  sighting  mechanism  accordingly,  and  has  then  nothing 
to  do  but  lo  cover  the  aircraft  with  the  telescope.  The  action  of  moving 
the  spyglass  at  the  same  time  also  adjusts  with  perfect  accuracy  the  gun's 
aim. 

Rut  the  air  vessel  moves  rapidly,  nnd  the  giin  must  he  able  to  adapt  itself 
thereto,  or,  in  other  words,  the  bursting  point  of  the  projectile  must  be 
rapidly  changed.    This  is  effected  by  an  automatic  fnse-setling  key.  which 


Khrhaiu)t's  High- Explosive  Shrapnel  Shell. 

permits  of  slight  alterations  in  the  bursting  time  of  the  composition  ring 
simply  by  thumb  pressure. 

The  projectile  used  against  aircraft  is  not  a  simple  shrapnel,  hut  is  a 
combination  of  shell  ami  shrapnel  with  c*irresp<mding  double  action. 

It  is  a  high-explosive  shrapnel,  of  which  Ehrhardt  and  Captain  Van 
Essen  are  the  inventors,  and  is  admittedly  the  most  perfect  thing  of  its 
kind.  'I  he  body  of  the  projectile  is  shrapnel,  while  the  head,  or  nose, 
carrj'ing  the  second  fuse  and  containinjf  a  high-explosive  charge,  follows 
the  shell  portion.    The  time  fuse  ignites  the  bursting  charge  in  the  base  of 
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the  shrapnel,  which  sets  free  the  bullets  and  throws  them  forward  with  tre- 
mendous force. 

The  explosion  of  the  bursting  charge,  however,  detaches  the  sheU-head 
from  the  shrapnel  body,  causing  it  to  shoot  forward,  as  a  separate  projectiV. 
for  some  130  yards,  when  its  high  explosive  contents  burst  with  a  fonct 
strong  enough  to  overturn  a  field  gun  and  ammunition  wagon. 

The  result  of  it  all  is  that  the  exploded  fragments  and  bullets  of  five 
these  shell-shrapnel  projectiles — fired  with   Pom-poni   like   rapiditr--bri 
certain  destruction  10  anything  within  a  tubular  air  space  of  700  yards  1 
and  over  joo  yards  in  diameter. 

The  double  projectile  is  so  constructed  as  to  develop  a  cloud  of  smoke, 
to  show  the  gunner  whether  there  is  anything  amiss  with  his  aim,  which  he 
can  then  rapidly  correct.  The  shell  part  of  llie  projectile  is  especially  dan- 
gerous to  dirigibles,  as  it  can  set  them  on  fire;  while,  if  the  mere  cxplostoo 
of  such  a  terrific  projectile  is  strong  enough,  as  it  is,  to  overturn  a  field  gun. 
what  is  likely  to  be  its  effect  on  a  spidcr-l)odied  aeroplane? 

Ehrhardt's  guns  are  unique  in  being  constructed  from  a  solid  blodc  oi 
the  best  procurable  steel,  mandril  punched.  This  method  compresses  th* 
material  and  renders  it  extremely  strong.  Smaller  guns  are  made  of  si^ 
tubes,  but  in  the  case  of  the  larger  ones  t^'o  or  more  tubes  are  empJoyei 
and  by  this  same  process  Ehrhardt  claims  that  he  can  make  cannon  0; 
heaviest  caliber. — Army  and  Navy  Gazette. 
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TORPEDOES. 

AuTOMOBii£  Torpedoes. — The  Whitehead  torpedo  is  now  almost  ihc 
one  in  the  field.  The  torpcdu  is  now  able  to  take  its  place  as  the  equal  ot 
the  gun.  The  development  of  the  explosive  charge  is  the  result  of  expkh 
sion  experiments  made  partly  on  actual  war  vessels  and  partly  on  casssoss 
of  smaller  size,  which,  however,  were  not  damaged  to  the  same  degree  a 
larger  objects  The  earlier  charges  of  200  pounds  to  250  pounds  of  ex- 
plosive material  have  grown  to  200  pounds  and  3,30  pounds.  Tlic  original 
Whitehead  torpedoes  had  charges  of  only  66  pounds,  and  those  used  in  the 
Japanese  War  had  charges  of  132  pounds.  The  weight  of  the  charges  is 
now  150  per  cent  greater  than  those  used  in  the  last-mentioned  war.  The 
old  ix>inted  heads  are  now  made  round,  so  that  the  diarges  explode  closer 
to  the  points  of  attack.  The  old  gun  cotton,  with  its  specific  gravity  of  ta  10 
I.J,  has  given  way  to  various  explosives  won  from  coal  tar  and  ha^nng  a 
specific  gravity  of  about  1.6.  These  include  picric  acid,  called  lydditr. 
shimose,  etc  It  is  considered  that  the  explosive  value  of  the  charges  is 
now  three  times  as  great  as  those  used  in  the  Russo-Japanese  War.  Mean 
while  ships  have  increased  in  size  and  become  relatively  less  vulnerable. 
One  hit  with  a  torpedo  might  fail  to  sink  a  large  warship,  but  it  will  cooi- 
pel  her  to  leave  the  line  of  battle,  whereas  a  second  hit  will  probably  com- 

flete  the  work.    Ton>edo  nets  arc  now  used  by  every  country,  except  the 
fnited  States  of  America,  where  it  is  probably  thought  thai  they  would  be 
of  no  avail  against  the  new  Davis  weapon.    The  Bullivant  net  as  fitted  in  a  ^1 
large  English  warship  weighed  too  tons.    The  weights  built  into  vcssris  in  ^ 
the  form  of  division  bulkheads,  etc.,  for  the  same  purpose  were  even  greater 
If  necessary,  the  charges  and  their  effects  could  be  still  further  increased. 

With  regard  to  range,  the  21-inch  English  torpedo,  Mark  II.  is  said  to  run 
for  10,000  to  11,000  yards,  and  it  probably  has  an  effective  range  of  about 
6560  yards,  and  the  weapons  of  otlier  nations  would  probably  shortly  do 
much  the  same.  This  range  is  sufficient,  but  practical  trials  must  decide 
whether  further  improvements  in  the  motor  shuuld  be  devoted  to  increase 
of  the  speed.  The  motor  used  was  the  Brotherhood  compressed  air  engine. 
From  the  original  328  yards  the  range  has  been  first  increased  to  875 
yards,  then  gradually  advanced  to  2187  yards,  and  finally  to  .;8a8  >*aTds. 
by  improvements  in  the  materia!  and  increase  of  the  size  of  the  air  vessel 
accompanied  by  the  adoption  successively  of  the  three-cylinder  and  four- 
cylinder  engines.  An  apparatus  is  now  inserted  which  heated  the  air  before 
use.    Attempts  arc  now  being  made  to  replace  the  Brotherhood  engine  by  a, 
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turbine,  and  this  or  other  motive  machinery  would  probably  further  in- 
crease the  performances  already  attained. 

As  regards  steering,  the  maintenance  of  a  desired  depth  below  the  sur- 
face is  now  satisfactorily  accomplishctl.  The  uncertainty  of  aim  due  to 
imperfect  knowledge  of  thv  sp<vd  of  the  enemy,  can  he  reduced  by  increase 
of  speed  of  the  torpedo,  but  not  avoided.  The  actual  deviation  from  the 
course  given  by  the  direction  of  thu  lube  is  reduced  to  about  i  per  cent  of 
the  distance  iravclU'd  by  the  introductirtn  of  the  gyroscope,  which,  by 
means  of  the  Anschiitz  patent,  was  now  made  to  act  continuously  during 
the  run.  The  Davis  torpedo  was  (he  invention  of  Cleland  Davis,  dated 
from  1908,  and  differs  from  the  Whitehead  in  carrying  a  giin  at  the  head. 
Whereas  ihe  Whiteliead  charge  exploded  in  the  open  water  and  look  effect 
on  the  outer  parts,  tlie  I^avis  gim  shot  the  charge  into  the  vessel  to  explode 
inside  The  extent  nf  (he  damage  resulting  would  probably  he  less,  and 
would  vary  with  the  atigle  of  the  gun  at  the  moment  of  discharge.  There 
is  no  doubt  tluit  the  Davis  gun-turjH-do  can  be  made  into  an  effective 
weapon.  The  torpedo  was  the  deciding  factor  in  the  design  of  the  sub- 
marine boat.  Russia  is  building  destn.yers  with  to  torpedo-tubes,  and 
I'Vance  has  boats  with  ti  tube.*. 

The  early  future  will  see  much  more  attention  paid  to  the  torpedo  in 
large  war  vessels,  The  "torpedo  ram"  has  cnme  to  life  again.  Russia  is 
said  to  be  building  a  submarine  cruiser  of  5400  tons  displacement  with  36 
torpedo-tubes  and  60  tc»r(>cdoes. — Extracts  from  "  The  Devtlo|>ment  of  the 
Tori>edo,"  by  Captan  mr  Sec  S.  Michelsen,  Kiel. — The  Eti;*iut'rr. 

FIRE  CONTROL. 

Conning-  and  Fikk-Contkoi.  Towkks. — Two  photographs  of  these  as 
installed  on  the  battle-cruiser  Lion  and  the  battleship  King  George  V  arc 
reproduced  on  the  foHnwing  pages. 

The  conning-towers  r>f  the  recent  English  battleships  are  unusually  large 
in  order  to  pmvide  space  for  the  gunnery  lieutenant  or  fire-control  officer 
of  the  battery  as  well  as  the  toriKilo  fire-control  officer  with  all  the  inatni- 
ments  necessary. 

Forward,  the  tower,  due  to  a  combination  of  the  vertical  armor,  the 
armored  drck.  and  the  base  of  the  1,5. 5-inch  gim  turret,  is  absolutely 
sheltered  from  direct  impact  of  heavy  shell.  It  is  hoped  these  will  glance 
from  the  oblique  and  curved  armor  surfaces  presented. 

The  FiRE-CoNTRoi.  Positions. — Tlie  experiments  which  have  recently 
been  carried  out  «»ii  board  the  liattleship  Thunderer,  in  the  vicinity  of 
Raniry  Bay.  appear  to  have  proved  beyond  doubt  that  in  future  ships,  a 
more  suitable  place  will  have  to  be  found  for  the  Rre-cunlrol  JTistruments 
and  their  oixratcirs.  During  some  periods  of  the  trials  the  control  position, 
wc  understand,  became  alm.»sl  as  hnl  as  an  oven,  the  operators  being 
parboiled  while  carrying  out  ilu-ir  highly  im[K^rlant  functions.  It  seems 
that  unless  the  ship  is  steaming  against  a  strongish  head  wind  it  is  next  to 
impossible  for  the  fumes  and  .•imokr  fmm  tht-  foremost  funnel  to  be  carried 
clear  of  the  men  and  inslrumen!.s  in  llie  cc^nlrol  |M>sition.  As  in  action  the 
cour.se  of  a  ship  is  constantly  being  altered,  to  obtain  the  weather  gauge  of 
an  enemy  and  thus  place  the  sun  behind  the  sights  of  the  gunlayers  to 
prevent  (hem  having  !o  fire  at  an  object  in  the  sun's  eye,  the  wind  naturally 
blows  the  smoke  and  fumes  from  the  funnel  straight  at  the  control  position 
for  the  better  half  of  the  time.  That  this  would  interfere  with  the  efficient 
use  of  the  instruments  is  very  obvinus.  and  consefiuentl^  the  gunfire  woubl 
suffer  from  the  lack  of  adequate  control  during  that  period.  The  sum  spent 
on  effecting  alteratiiins  in  the  JAon  was  a  very  large  one — abrvut  £50,000 — 
but  it  is  better  to  spend  money  for  the  purpose  of  making  a  ship  capable 
of  dicing  her  l>est  under  all  conditions,  than  to  send  a  capital  ship  into 
actiim  whose  gunfire  cannot  1k'  properly  controlled  because  of  the  smoke 
and  fumes  from  the  funnel.  These  remarks  appear  to  be  specially  applicable 
to  the  Thunderer. — United  Senice  Casette. 
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■'  King  George  V." 

FnuE-CoNTHOL  Tower.  Top.  Improved  Type  Conninc-Toweb. 
Note  the  Pole  Mast,  and  Small  Wireless. 
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Spotters'  Stations. — After  the  trials  on  the  Posen  the  Germans  are 
installing  on  board  battleships  a  spotter's  platform  at  the  masthead  from 
which  to  control  the  fire. — Moniteur  de  la  fhtte. 

Scott's  Fire  Diiiector. — The  object  of  this  is  to  rapidly  concentrate  the 
fire  of  all  the  available  guns  of  large  caliber  on  the  broadsides,  and  then 
deliver  a  rapid  succession  of  crushing  blows  on  the  hull  and  fittings,  the 
armor  and  tnrrets  of  the  enemy.    Salvos  and  broadsides,  when  the  latter 
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H.  M.  S.  ••  Lion." 
The  conning-tower  and  spotter's  top. 


are  possible,  are  used  for  this  purpose,  but  the  gun-fire  is  so  arranged  that 
the  smoke  from  one  gun  shall  interfere  as  little  as  possible  with  the  fire 
of  its  neighbor,  and  this  is  not  an  easy  matter,  hut  one  which  requires  to  be 
arranged  by  careful  thought  and  on  scientific  principles,  and  this  is  the  first 
time  a  solution  has  been  found  for  the  handicap  that  smoke  and  blast  in- 
variably impose.  A  ship  in  action  is  likely  to  have  the  wind  from  all 
directions  by  the  varying  of  the  ship's  course  when  maneuvering  for  the 
best  position,  and  this  causes  smoke  obstacles,  which  if  not  scientifically 
overcome,  places  half  the  armament  out  of  action  for  quite  half  the  time. 
The  Scott  system  is  intended  to  remove  this  handicap  as  much  as  possible. 


Professional  Notes. 


During  the  latter  half  of  last  century,  when  muzzle-toadmir  nned 
carrying  to  a  long  range,  came  into  play,  hroadsidc  firing  was  al50  bn)a|is 
to  a  higher  standard  of  accuracy  by  means  of  electrical  ai>paratDS  for  finag 
and  improved  means  of  concentrating  the  guns.  During  (he  last  fet*'  ytan 
the  improvement  has  continued  in  the  means  of  accurately  finding  the  range; 
hut  concentrating  guns  and  broadside  Brc  has  remained  more  or  leas 
stationary.  By  the  new  Scott  method  broadside  fire  is  once  more  raised  to 
a  high  point  of  efhcicncy,  and  n  stunning  blow  can  be  dealt  out  to  an  encflQ 
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at  lo.ooo  yards.  In  fact  20  to  30  per  cent  of  gunnery  efficiency  has  Ix-en 
added  to  naval  gims.  under  this  plan  of  concentration,  at  a  single  bound. 
There  is  no  competition  between  Sir  Percy  Scott's  apparatus  and  the  old 
methods,  because  the  former  is  chiefly  adventitious  aid  to  the  gunlayer, 
whereas  the  Scott  arrangement  deals  with  concentration  and  a  smashing 
broadside  blow. — United  Senncf  Gazette. 

The  battleships  Orion,  Monarch,  Thunderer,  and  Neptune  are  the  ones 
so  far  Htted  with  this  apparatus. 
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T>iRECTnR  Tests  on  the  "Thunderer." — Advices  to  hand  relative  to  the 
(rials  which  took  place  in  September  with  Vice-Admiral  Sir  Percy  Scott's 
"fire  director,"  fitted  in  the  battleship  Thunderfr.  confirm  the  tests  made 
oriKinally  in  ihe  battleship  Xcf*tunf,  as  to  the  accuracy  of  fire  obtained  by 
the  use  of  the  invention. 

Those  who  were  rcsi>onsiblc  for  carrying  out  the  trials  speak  in  terms 
of  high  praise  of  the  new  instrument  which  renders  it  possible  to  begin  an 
action  at  over  10.000  yards,  with  the  certainty  of  hittinp,  thus  rendering  the 
secondary  armament  of  possible  rivals  virtually  ineffective.  It  is  not  too 
much  to  add  that  the  introduction  of  this  scientific  aid  to  straight  and  rapid 
fire  means  20  to  30  per  cent  increase  in  efficiency. 

The  important  firing  trials  of  the  main  armament  tif  the  battleship 
Thunderer  controlled  by  the  new  Scott  fire  director  wltc  supplemented  by 
a  series  of  comparative  experimental  trials  in  heavy  weather,  in  which  the 
OrioH,  Thunderer,  and  Mouarch  were  engaged.  Each  of  these  battleships 
is  provided  with  range- finding  and  fire-control  instruments,  and  carries  a 
similar  armament  to  the  Thunderer,  viz.,  ten  l3-5-inch  guns  mounted  along 
the  center  line ;  hence  the  trials,  in  which  the  capabilities  of  the  new  fire 
director  as  compared  with  the  latest  ordinary  range  finders  were  exhaustively 
tested,  are  considered  to  be  the  most  important  since  the  introduction  of  the 
all-big-gun  type  of  ship. 

The  tri:ils  took  place  in  heavy  WL-ather,  vcsiscls  roUing  over  5  degrees. 

rUcuracy  of  Ftre  Unprecedented. — During  the  last  few  days  most  in- 
ttresting  experimental  tests  with  Vice-.\dmiral  Sir  Percy  Scott's  "fire 
director"  have  been  made  on  board  the  battleship  Thunderer,  which  was 
recently  sent  to  Berehavcn  for  the  purpose  of  calibrating  and  making  con- 
fidential trials  with  the  "director."  Four  broadsides  were  fired  and  the 
accuracy  of  fire  t»  reported  to  have  been  unprecedented. — Naval  and  MHi- 
fary  Record. 

The  Thunderer  fired  four  times,  and  each  time  she  went  out  from  Banlry 
Kay  other  ships  accompanied  her  and  did  battle  practice,  so  as  to  enable  a 
direct  comparison  to  be  made  of  firing  under  similar  conditions  of  wind  and 
weather.  The  actual  results  are  kept  secret,  but  it  is  known  that  the 
"director"  system  was  a  great  success.  The  Thunderer  fired  broadsides, 
generally  of  five  guns,  but  sometimes  of  ten,  and  the  target  was  left  in  a 
battered  condition. 

The  Thunderer  and  Orion  then  fired  simultaneously  at  different  targets, 
so  as  to  ascertain  which  vessel  could  make  the  most  hits  in  a  given  time, 
and  thus  tested  the  relative  merits  of  the  director  and  fire-control  systems. 

The  Orion  carries  the  fire-control  equipment  which  .was  .idopttd  by  the 
.\dmiralty  some  years  ago  and  has  helped  largely  towards  bringing  about 
the  present  standard  of  gunnery  eHicicncy  in  the  British  fli'el. 

The  Oriou,  which  nnw  bears  the  flag  of  Rear- Admiral  Rosslyn  E. 
VVemyess,  has  proved  to  be  a  good  gimncry  ship,  and  has  also  the  advantage 
of  having  betn  in  commission  over  u-n  mcjnth.s.  whereas  the  Thunderer  was 
not  commissioned  until  June  15 — an  important  difference  in  a  matter  which 
depends  largely  upon  the  gunnery  department  of  a  ship's  cumpany. 

The  trials  were  carried  out  in  tlie  presence  of  five  flag  officers,  viz.. 
Vicc-Admiral  Sir  John  Jcllicoe,  in  the  Hercules,  flagship  of  the  second 
squadron;  Vice-Admiral  Sir  Percy  Scott,  in  the  Thunderer;  Rcar-Admiral 
Rosslyn  Wemyss.  in  the  Orion,  Hagship  of  the  second  battle  squadron;  Rear- 
.^dmiral  Sir  George  Warrender.  in  the  Indomitable,  flagship  of  the  second 
cruiser  squadron;  Rcar-Admiral  Montague  Browning,  inspector  of  target 
practice:  and  Rear- Admiral  R.  H.  Peirsc,  a  former  inspector  of  target 
practice. 

No  results  have  been  given  out,  but  jt  is  known  that  the  salvo  dispersion 
due  to  errors  impossible  to  eliminate  indicated  in  the  firing,  made  neither 
system  seem  better  than  the  other. 

In  the  rough  we.ither  tests,  however,  the  Thunderer  made  five  times  as 
many  bits  as  the  Orion,  and  completely  eclipsed  all  previous  records  of 
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ftring.  including  those  obtained  in  hne  weather.    Her  broadsides, 
from  6ve  and  sometimes  from  ten  guns,  seemed  to  rain  oo  the  target. 

French  Fire-Controi.  Note. — French  battleships  arc  now  harmg  t4e 
Janney  system  of  pointing  filled  to  their  guns,  and  the  LeconTc-Anfcfry 
instruments  for  6rc  control  installed.     Details  of  these  systems  aie  oot 

known. 
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The  Skei^etov  Mast  Tests. — A  test  mast  was  erected  on  the  Sam  M< 
and  inclined  at  15  degrees  from  the  vertical  and  the  fop  weighted  cofui 
ably.  About  thirteen  u-inch  high-expIosi\'c  shells  were  fired  and 
lattice  work  damaged  severely.  The  mast  fell  finaJly,  all  its  elcincott 
being  cut.  The  target  presented  hy  the  mast  is  not  onc-tcnlh  of  thai  pre- 
sented by  a  battleship,  hence  a  ship  would  be  hit  120  times  before  the  bus 
would  fall.  That  the  result  of  the  test  is  considered  satisfactory  :*  aid' 
caled  by  the  fact  that  the  Pennsylvania  will  have  cage  masts  nf  the  siaa^ 
service  type. — Moiiiteur  de  la  rlotte. 


POWDERS. 

Frekch  Powder  Inovirv  Committee. — The  committee* of  iiwuffT.  ix' 
which  General  Gaudin  is  president,  on  the  subject  of  powders  h^Mifar 
have  found  the  cause  of  the  terrible  disasters  in  the  past. 

The  formula  of  jKiwdcr  B.  due  to  M.  Vielle,  is  of  itself  good.  ooH  «Imi 
the  care  of  manufacture  is  of  a  ver>'  high  order.  The  slightest  rropotiei 
in  any  of  ingredients  will  cause  reactions  strong  enough  to  decompose  art 
ignite  the  powder.  The  main  oflTence  in  lack  of  care  has  been  in  tbe  parifc- 
cation  of  the  raw  cotton. 

Austria  and  Russia  have  never  had  trouble  with  powder    B  where 
manufacture  is  conducted  with  the  greatest  care  and  attention  lo  detail 

M.  dc  Chardonnct  says  that  the  cotton  and  the  nitric  acid  are  the  matt 
nceding  closest  watch.     The  nitration   must   be  absolutely    homog 
Fibers  badly  nitrated  decompose  easily,  cstH-ctally  in  the  conditions 
on  board  siiip.     Vielle  powder  made  with  proper  care  is   free   front 
danger  of  decomposition. 

M.  Delpcch  says  that  powders  chemically  pure  arc  transparent,  that 
Vielle's  formula  is  not  perfection,  but  produces  a  mixed  material,  por^ 
and  very  sensitive  to  moist  air.     Our  sailors  all  know  that  American 
Russian   powders   arc   greatly   superior   to   their   own,    in    uniformity 
material   as  well  as  density.     Our  powder  makers  should   swallow  the 
pride  and  copy  methods  of  foreigners  because  the  latter  have  better  su 
than  we  do. 

M.  Painleve,  rapporteur  of  the  naval  bud^t,  says  that  French  powder 
manufacture  has  been  isolated  from  supervision,  separated  from  everyooe 
by  a  true  wall  of  China.    This  industry,  on  the  contrary,  in  other  natioos 
has  been  subjected  lo  the  close.<ii  scniliny  with  no  obstacles  put  in  the 
of  inspectors.    There  are  two  things  we  can  do,  cither, 

(a)  Manufacture  our  ptjwder  carefully,  or 

(b)  .Adopt  nitroglycerine  powder.  Germany,  which  manufactures  mo«t 
methodically  all  kinds  of  modem  powder,  has  adopted  for  its  army  nitro- 
cellulose, similar  to  powder  B,  and  employs  for  its  heavy  ordnance,  and 
conscqijently  for  its  navy,  nitroglycerine  powders. 

.M.  Benazet  (rapporteur),  of  the  powder  budget,  says  that  an  excess  of 
sulphuric  acid  has  crept  into  the  mixed  acids  quite  frequently.  The  prv- 
portion  of  half  sulphuric  and  half  nitric  is  as  high  as  is  safe,  but  yet  660 
parts  by  volume  to  locio  parts  by  volume,  sulphuric  to  nitric  has  been 
common,  and,  in  the  pyroxyline  manufacture,  of  which  he  has  had  mocli 
experience,  productive  of  many  spontaneous  ignitions. 

The  conclusion  reached  is  that  if  purification  of  raw  materials,  and  manu- 
facture be  accomplished,  no  more  radical  solution  of  the  powder  problem 
necessary. 


I 


Professional  Notes. 


i68 


The  French  Mistkust  of  tkeir  Powms. — M.  Painlev^  recently,  on  being 
interviewed  at  Bre&t,  said  : 

"  My  conviction  is  stronger  than  ever  that  it  is  criminal  to  wait  longer 
before  making  a  radical  solution  of  the  powder  problem.  The  powders 
landed  by  the  third  squadron  would  have  to  be  rc-embarked  in  case  of  a 
mobili^alion,  but  I  believe  that  nobody  would  dare  to  give  such  an  order. 
The  result  of  such  an  order  would  be  deplorable. 

**  In  the  firing  of  the  third  squadron  they  used  only  charges  put  up  in 
cartridges  and  not  a  single  bagged  charge.  This  powder  question  then  is 
the  most  urgent  problem  before  Parliament.  1  strongly  hope  that  the  dis- 
cussion on  the  naval  apprupriatton  will  not  end  without  the  necessary 
decisions  being  made. 

"It  is  necessary  to  control  private  industries,  break  the  monopoly,  and 
manufacture  powder  in  government  factories." 

MARINE  ENGINEERING. 

OiL-FuEL  Capacities.— That  of  the  Nevada  class  is  598,400  gallons  or 
2350  tons;  of  the  new  British  battleships  is  to  be  2500  tons,  though  this  has 
lately  been  denied ;  of  the  GanROOt.  Russian,  is  1 170  ti^ns  in  addition  to  coal, 
and  the  Courbrts,  French,  and  Orions,  English,  carry  1000  tons  in  addition 
to  coal. 

Oil  Storage. — The  navy  oil  depots  at  Kiel  and  Wilhelmshaven  are  to  be 
enlarged.  This  announcement  indicates  the  growing  use  of  oil,  if  not  as  a 
prime  mover,  at  least  as  an  auxiliary  fuel  for  German  ships.  AH  large  Ger- 
man war  vessels  laid  down  to  date  are  coal  burners,  Init  most  of  the  newest 
are  fitted  to  burn  oil  as  well  as  coal.  Meanwhile,  reverting  to  the  Diesel 
oil  engine,  two  engines  with  a  designed  horsc-power  of  12.000  or  slightly 
over  have  been  constructed  to  government  order,  one  at  Nuremberg  and 
one  at  Kiel,  and  a  third  marine  engine  of  greater  power  is  in  hand.  As 
no  sane  government  would  order  such  costly  engines  without  a  definite 
objective,  it  is  fair  lo  assume  that  Germany  will  be  first  in  the  field  with  oil 
driven  war  craft.  In  so  far  as  it  lies  o^xin  to  public  study,  German  naval 
strateg>'  has  one  or  two  gaps  which  would  be  filled  admirably  by  sucii  craft. 
This  scheme  of  strategy-  deals  largely  in  *'  diversions  "  to  be  made  with  the 
aim  of  compelling  the  strongest  naval  power  to  divide  its  forces,  and  the 
strategists  in  Berlin  consider  that  this  division  can  be  brought  about  most 
surely  by  interfering  with  the  enemy's  food  supply.  Some  authorities  hold 
the  battle-cruiser  to  he  the  ideal  type  for  this  operation,  but  they  are  in  a 
minority.  Others  pin  their  faith  in  the  oil-driven  cruiser  of  moderate 
tonnage  and  respcciable  speed,  whose  great  value  will  reside  in  her  com- 
plete independence  of  fuel  bases  for  months  on  end.  When  Germany  adopts 
the  Diesel  principle  in  earnest,  it  is  almost  certain  that  it  will  l>e  represented 
first  of  all  in  a  commerce  destroying  type  of  cruiser. — Xaval  and  Military 
Record. 

Performasce  of  a  Tosi  Turbine. — The  trials  of  the  destroyer  Indomito. 
built  by  the  "  Socicta  Ofhcinc  e  Cantieri  Napoletani  C.  &  T.  T.  Pattison, 
of  Naples,  were  recently  held.  This  vessel  is  the  first  of  the  six  destroyers 
withTosi  turbines  Ijcing  built  by  the  firm  for  the  Ministry  of  Marine.  The 
hidomito  destroyer  has  a  displacement  of  680  metric  tons  and  is  73  metres 
long,  7.:Ti2  wide,  and  4,82  deep.  She  carries  four  tubular  boilers,  two  Tosi 
turbine  engines,  constructed  by  Messrs.  Franco  Tosi,  of  I.egnano,  and  each 
driving  one  of  the  two  propellers.  The  two  turbines,  of  15,000  horse-power, 
estimated,  gave  during  a  three  hours  trial  a  speed  of  35.og  knots,  much 
greater  than  that  specified  in  the  contract,  thus  the  Indomito  is  the  swiftest 
craft  in  the  Italian  Navy.  The  excellent  results  obtained  both  from  the 
point  of  view  of  working  and  consumption,  in  spite  of  the  somewhat  limited 
weight  and  dimensions  of  the  turbines,  as  required  in  torpedo-boats,  are 
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the  more  remarkable,  because  these  turbines  were   invented. and  made  ■_ 
Italy  anr]  have  numerous  novel   features. — Marine   Bngim^r  amd  Si 

Architect. 

Warships  Speed  Trials. — Tlie  circumstances  that  the  steaming  trials 
the  British  Princess  Royai,  the  German  Kaiser,  and  the  Italian  Oante 
ghieri  arc  being  run  about  the  same  time  affords  ground   for   several 
tcrcsting  comparisons,  but  the  value  of  such  comparisons  must  be  oil 
deijcndcnl  upon  the  fulness  and  reliability  of  the  reports  of  the 
performances.     It  is  not  enough  to  have  the  speed  which   each   ship 
velnped  without  knowing  also  the  slate  of  the  sea  and  the  weather.  whrfW 
the  vessel  was  fully  loaded  or  running  light,  and  by  what  method  the  fpeH 
was  reckoned.    In  fact,  at  present  we  have  not  sufficient  knowled$;e  of  tfn 
elements  and  conditions  under   which   recently  completed    wars-hips  Kaw 
been  tried  which  might  enable  us  to  form  a  common   standard   lor  cnro- 
partson.    The  Kaisi^r's  reported  speed  of  23.6  knots  is.  therefore,  interotag. 
but  it  would  l>c  more  convincing  to  learn  that  the  vessel  had  made  radi  a 
spefd  under  the  actual  service  conditions.    The  battle-cruiser  Alottkr  9» 
credited  with  the  line  speed  of  29.47  knots  on  trial  in  September,  i9ir,  »d 
when  she  was  chosen*  to  visit  New  York  in  the  sprinj?  of  this  y«^4r  tbcrt 
was  every  anticipation  that  she  would  attempt  to  lower  the  trajis-.^tbobr 
record  of  the  Indomitable  on  her  return  journey.    Cut  she  did  not  joccrerf 
in  doing  so,  and  the  speed  at  which  the  return  trip  was  made  has  ncn^  W«t 
made  known,  though  it  would  certainly  not  have  been   concealed  fcoA* 
exceeded  that  of  ihc  Indomitable.    As  regards  the  speed  achieved  wiifcik 
Kaiser,  however,  the  Germans  have  reason   for  self  cnngratulattoo,  *aa 
this  lirst  turbine-driven  battleship  in  their  navy  has  achieved  a  rare  dfttd- 
ing  that  of  any  other  battleship  of  which  detailed  results  have  t>eea  vaJk 
knoivn.     The  Conqueror,  with  23.25  knots,  would  seem  to  h.ivc  made  the 
nearest  approach  to  it.    The  Dante  ^'tlighicri.  claimed  by  the   Italians  lobe 
"the  fastest  Dreadnought  battleship  in  the  world,"  is  designed  for  ^1  kitdtx 
but  her  trial  speed  is  not  yet  known.    Meantime,  the  steaming  pcrformaiww 
of  the  battle-cruisers^  Lion  and  Princess  Royal  remain  unequalled  by  Mq^| 


navy  in  the  world. — Editorial  in  Anuy  and  Xaiy  Ga::ette 


The  Junkeks  Oil  En(UNe. — Prof.  H.  Junkers,  of  Aachen,  Germany,  hsa 
developed  a  remarkable  internal  combustion  engine  utilizinj;  the  r<jmb«! 
lion  (not  explosion)  of  cheap,  low-grade  linuid  fuels  by  the  coniprcssii.-<f) 
ignition  method  of  the  Diesel  engine,  but  with  certain  radical  improv 
in   desifto   which  give   increased   efficiency   and   adaptation    to    all    po 
purposes. 

Just  as  Watt  is  the  father  of  the  steam  engine  in  its  manifold  (oran*  so 
in  our  own  day  Dr.  Diesel  is  recognized  as  the  first  worker  in  the  field  ol 
the  internal  combustion  engine  burning  cheap  fuel.  Now  comes  the  Junkm 
engine  as  a  radical  improvement  in  this  field.  Existing  engines  uttJuiag 
clieap  fuel  oils  to  generate  power  at  economies  unattainable  in  the  best 
pound  steam  en^nes,  have  left  much  to  be  desired  for  certain  station 
and  marine  applications,  and  have  been  inapplicable  to  locomotive  propul 
sion.  The  need  has  been  for  an  engine  which  could  generate  cheap  power 
from  low-grade  oils — down  to  even  the  a^phaltmn  oils  and  their  residue*— 
not  only  for  all  stationary  purposes,  but  for  propelling  vessels  under 
practical  conditions  and  for  driving  locomotives. 

This  need  is  now  filled  in  the  Junkers  oil  engine,  in  which  the  combustraa 
of  the  fuel  charge  in  a  single  cylinder  urges  two  pistons  in  opposite  di 
tions.    The  cylinder  is  a  simple  tube,  open  to  the  atmosphere  at  both  end 
no   cylinder  heads,  no  stufling-boxes,   no   valves   with   mechanism 
greatly  superior  heat  efficiency,  high  aggregate  piston  speeds  with  low  speed 
of  each  separate  piston,  better  scavenging  and  cooling  and  lower  coolinf 
losses,  and  the  absence  of  valves  enable  this  engine  to  shuw  a  marked  re- 
duction of  weight  per  horse-power — down  to  less  than  one-haU,  in  some 
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cases  onc-quartcr — and  a  decided  increase  in  efficiency  when  underloaded 
and  in  overload  capacity.  The  design  allows  higher  speeds  and  also  a 
greater  range  of  control  of  speed.  Actual  engines  in  use  include  the  pro- 
pelling equipment  for  twelve  ocean-going  vessels  now  under  construction, 
stationary  engines  being  manufactured  by  prominent  European  companies. 
At  present  a  locomotive  of  2000  horse-power,  designed  for  a  speed  of  125 
kilometers  per  hour,  and  weighing  less  thaji  a  steam  locomotive,  is  under 
construction.    The  field  open  10  thi^  type  of  prime  mover  is  indicated  by  the 


Figs.  1  to  Sl— (Reading'  from  top  to 
bottom)  dingrariiN  nhowinit  operation 
of   sinele-cylinrfBT   Junkcrn    enidne. 
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Fig.  6. -Typical  indicator  card. 


Fig.  7— El«mcntanr  pli»n  of  Iwo-cylin- 
der  horizontal  Undent  engine  showing 
eonnecling-rod  system  for  the  l»'o  inner 
pistons  operating  on  Ihe  side  cranlw. 


Fig,  B.— Elementary  side  elevation  of 
Iwo-cylinder  engine  .showing  eortneet- 
ing-rod  system  for  the  two  outer  pis- 
tons  operating  on   (he  center  crank- 


fact  thai  it  consumes  any  cheap  liquid  fuel,  even  including  asphaitum  crude 

oils, 

Without  dwelling  on  technical  details,  the  fundamental  principle  of  opera- 
tion of  the  Junkers  oil  engine  may  be  understood  by  an  inspection  of  the 
annexed  schematic  diagrams  (F'igs.  i  to  5)  of  a  singlr  cylindi-r  engine — 
cylinder  and  pair  of  pistons,  and  the  connecting  rods  and  cranks  of  the 
engine  in  rive  successive  positions  throughout  one  revolution — in  conjunc- 
tion with  the  indicator  card  (Fig.  6). 

The  arrangement  of  parts  in  the  five  diagframs  is  clear  on  first  inspection 
in  all  but  one  feature.  The  obvious  features  are  the  open  cylinder  without 
cylinder  heads,  the  two  pistons  moving  alternately  outward,  that  is  away 
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from  each  otiior,  aiid  inward  or  toward  each  oilier,  the  left-hand 


being  connected  directly  to  th( 
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cranks  and 
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one 
hand  piston  H,  being  connected  to  a  cross  head  and  a  pair  of  parallel 
nccting  rods  to  the  two  outer  of  these  cranks  l8o  degrees  from  the  middEe 
crank;  and  the  movement  of  the  pistons,  successively  outward  and  tnwi 
thus  turning  the  main  shaft.  The  object  of  the  ports  M  and  .V  will  te 
understood  as  the  operation  of  the  engine  is  traced  through  one  oompktB 
revolution. 

The  engine  works  on  the  two-cycle  principle.    In  Kig.  I  the  pastoat 
the  inner  dead  center,  and  the  combustion  space  between  them  is  filled 
highly  compressed,  highly  heated  air  as  the  result    of  the  previoai 
pression  stroke.     In  this  position  the  oil  fuel  is  injected   in   a  finely 
persed    condition,   igniting   and    burning   under    constant    pressure  dr 
ing  the  first  part  of  the  outslrokc   (from  A  to  B  on   the  indicator 
Fig.  6).     With  the  supply  of  fuel  cut  off  at  B,  the   working  stroke 
tinues  with  expansion  of  the  products  of  combustion   from  B  to  C", 
ing  the  pistons  to  the  position  of  Fig.  2.     At  this  point   piston  T  n  j| 
about  to  open   the   ring  of   exhaust   ports  A/.     As    the    outward 
of  the  pistons  continues  (C  to  D  on  the  card)  the  spent   gases  csope 
about  atmospheric  pressure,  and  the  position  of  Fig.  3  is  reached,  is 
the  exhaust  ports  arc  opening  wider  and  piston  H  is  just  about  to  epe»  m 
ring  of  air-ports  .V,  allowing  fresh  air  to  enter  and  to  scavenge  the <T/wtr 
Tliese  conditions  are  maintained  until  the  pistons,  having  passed  the  otttr 
dead  center  (Fig.  4)  begin  to  come  back  on  the  return  stroke.    laViiS 
the  inward  movement  of  the  pistons  has  closed  both  rings  of  the  pMti«^ 
the  compression  stroke  begins  on  a  cylinder  full  of  cool,    fresh  air   TV 
compression,  F  to  /^  on  the  card,  heats  the  confined  air  to  such  a  tcfflprra- 
turc  that  the  fuel,  injected  shortly  before  the  point  A  is   reached,  iffitta 
as  it  is  sprayed  into  the  cylinder. 

The  above  is  the  complete  cycle  traced  for  a  single  cylinder  engfneof  r^ 
pair  of  pistons.  In  the  two-cylinder  (four-piston)  form,  which  may  fc? 
built  as  a  vertical  or  horizontal  tandem  engine  with  great  simplicity  of 
design,  the  two  inner  pistons  move  together  and  arc  linked  to  a  single  cron- 
head  connected  by  a  pair  of  rods  to  the  two  outside  cranks,  as  shown  n 
Fig.  7,  which  is  a  plan  of  the  engine;  the  two  outer  pistons,  which  aUo 
move  together,  being  linked  by  crossheads  and  rods  to  the  middle  crank  it 
180  degrees,  as  shown  in  Fig.  8,  a  side  elevation.  This  construction,  wirt 
two  pair  of  connecting  rods,  in  the  horizontal  and  vertical  planes,  respect- 
iveiy.  makes  every  stroke  of  the  engine  a  working  as  well  as  a  compre»«<iB 
stroke. 

It  will  be  noted  that  the  scavenging  is  thorough,  and  that  both 
exhaust  and  the  former  are  accomplished  without  valves  having  movq 
parts.  The  compressed  air  for  scavenging  and  for  the  fuel  sprav  is  suppl 
by  auxiliaries  driven  from  the  connecting-rod  linkage,  which  is  extn 
simple.  The  cylinders  are  simple  castings,  and  one  side  of  eacii  pijloa 
always  exposed  to  the  atmosphere  and  comes  to  rest  at  every 
stroke  in  a  well-cooled  region  of  the  cylinder  not  touched  by  the  prodads 
of  combustion.  This  secures  perfect  cooling  and  lubrication.  Fi&aBjr 
owing  to  the  division  of  the  total  stroke  between  two  pistons  in  odi 
cylinder,  a  high-piston  speed  is  attained  with  low  individual  piston  spectfck 
and  a  long  cylinder  of  small  diameter,  most  favorably  adapted  to  thorovtflfa 
scavenging  and  to  perfect  combustion,  may  be  used. — ^Joseph  B. 
Scientific  American, 
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The  Tt'RDiNE  Asn  BArn.E.s»iPS. — With  the  extensive  adoption  of 
propulsion  which   has  been  so  marked  a   feature  of  marine   engii 
during  the  last  decade,  and  with  the  eyes  of  progressive  engineers  all  over 
the  world  now  turned  to  the  experiments  on  a  large  scale  which  are  beii^ 
made  with  the  later  developments  of  the  oil  engine  for  marine  purpowis 
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it  is  perhaps  excusable  if  one  should  have  conic  to  think  that  the  battle 
between  the  older  system  of  sxcam  reciprocating  engines,  and  the  newer 
one  of  steam  turbines  had  been  fought  to  a  finish,  but  this  is  apparently  by 
no  means  the  case.  In  a  trenchant  paper  delivered  by  Captain  C.  W.  Dyson 
to  the  Engineers'  Club  of  Philadelphia  in  January  last,  the  author  appears 
in  his  usual  effective  slylc,  and  reveals  himself  to  he.  somewhat  of  a  special 
pleader  for  the  steam  reciprocator  as  still  the  best  system  of  propulsion 
for  large  units  such  as  battleships  and  fast  liners.  Whilst  ceding  to  the 
turbine  pride  of  place  for  sucli  vessels  as  torpedo-boats,  destroyers,  and 
scouts,  where  speed  and  power  arc  high,  and  the  hull  structure  light,  he 
makes  out  an  exceedingly  strong  case  for  the  steam  reciprocator  on  battle- 
ships where  the  engine  foundation  is  substantial,  and  the  speed  more 
moderate.  Early  experiments  in  America  with  the  marine  turbine  were  a 
little  unfortunate,  Curtis  turbines  were  fitted  in  the  Southern  Pacific 
steamer  Create  and  in  the  yacht  Rcrotuiion.  Tn  each  case  the  result  was 
unsatisfactory,  and  the  engines  were  removed  from  these  vessels.  The 
Creole  had  water-tube  boilers,  which  caused  an  clement  of  doubt  in  some 
minds,  but  when  reciprocating  engines  took  the  place  of  the  Curtis  turbines 
the  ship  attained  a  high  efficiency,  demonstrating  the  fact  that  neither  hull 
efficiency  nor  boilers  were  contributory  causes  to  the  want  of  success.  Soon 
after  this  the  United  States  Nav\*  carried  out  very  exhaustive  trials  with 
three  scout*  specially  fitted  to  throw  light  on  the  relative  merits  of  the 
systems  of  propulsion  then  under  discussion.  The  Birmingham  had  steam 
reciprocating  engines,  the  Salem  Curtis  turbines,  and  the  Chester  Parsons' 
turbines.  Tn  this  contest  the  Parsons*  turbine  was  considered  in  have 
scored  an  easy  win.  On  the  whole,  although  the  Creole  was  not  a  smccess, 
the  turbines  were  reported  upon  by  navy  experts  as  adapted  for  marine 
propulsion.  It  should  he  stated  that  at  this  period  mo.st  stress  was  laid 
upon  effidency  at  maximum  power,  and  it  was  only  at  a  later  date  that  the 
relatively  poor  results  given  by  turbines  at  low  cruising  speeds  became 
insistent. 

In  1907  the  United  States  Navy  decided  to  build  two  battleships  to  be 
called  Delaware  and  North  Dakota,  the  former  to  have  reciprocating  engines 
of  the  most  advanced  type,  and  the  latter  Curtis  turbines.  Exigencies  of 
design  did  not  allow  of  Parsons'  turbines  being  adopted,  engine-room  space 
limitations  preventing.  Every  endeavor  was  used  to  make  the  reciprocating 
engines  as  perfect  as  possible,  auxiliaries  and  main  engines  alike  being  de- 
signed with  the  greatest  care.  As  compared  with  the  older  types  of  recipro- 
cating engine,  the  following  changes  were  made  on  the  Delaware:  (l) 
Increased  ratio  of  low-pressure  to  high-pressure  cylinder  capacity  were 
adopted  ;  (2)  steam  valves  were  modified  to  give  short  straight  steam  and 
exhaust  pfjrts ;  ( ^)  steam  was  subjected  to  Go  degrees  of  5Ui)crheat ;  (4) 
bearing  pressure  on  crank  pins  and  crossheads  was  reduced:  (5)  forced 
lubrication  was  fitted  to  the  crank  shaft,  crank-pins,  cro^shcad  journals,  and 
slides  and  excentrics.  All  this  greatly  improved  the  efficiency  of  the  engines, 
with  the  result  that  a  comparison  of  the  trial  data  with  those  of  older  types 
showed  that  with  an  air  pressure  of  two  inches,  which  is  the  limit  with  coal- 
burning  Babcock  &  Wilcox  boilers,  the  improved  engine  pave  25.6  indicated 
horse-power  per  square  foot  of  grate,  as  against  20.6  indicated  horse-power 
per  square  foot  of  grate  with  the  older  type,  an  increase  of  economy  of  24.3 
per  cent.  The  author  attributes  6  per  cent  of  tliis  to  superheat,  and  the  re- 
maining 18.3  per  cent  to  increased  mechanical  efficiency.  He  gives  a  com- 
parison of  the  water  consumption  of  this  vessel  with  that  of  the  scout 
Birmingham,  not  quite  a  fair  thing  to  do,  perhaps,  but  these  were  the  only 
two  ships  upon  which  water  consumption  measurements  on  trial  had  been 
made,  of  which  the  data  were  available.  The  result  he  gives  as  follows  in 
pounds  of  water  per  indicated  horse-power:  Delaware,  at  full  power. 
1.1-3^5  pounds;  at  five-eighths  power,  12.7  pounds;  at  one-eighth  power,  15.12 
pounds;  Birminpham.  at  full  power,  17.3  pounds;  at  five-eighths  power, 
15,5  pounds  ;  ana  at  one-eighth  power,  19.0  pounds. 
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The  superiority  of  the  Delaware  is  very  great,  but  wc  ihinW  ^'  ■■ 
ceded  that  the  water  consuniplion  is  exceini'^naHy  good   (or 
cn^ncs,  and  one  is  inclined  to  douM  the  probability  of  att^^ni- 
of  efficiency  in  all  cases.    As  conlirmation  of  this  result,  h' 
quotes  trial  data  of  a  collier,  the  Cyclops,  whose  cngnu  -•ot 

indicated  horse-power,  were  built  on  battleship  lines.  In  this  c^-x:  the 
per  indicated  horse-power  worked  out  at  less  than  12  pounds,  negi 
leakage  and  cylinder  condensation.  It  is  upon  such  a  basis  that  the 
parison  with  the  turbine-engined  North  Dakota  is  made,  and  not  ajion  tht 
more  usual  results  obtained,  as  in  the  Birtitingfiam,  This  is,  pcrhapSk^Mr 
in  order,  since  Captain  Dvson  has  been  so  successful  in  obtaining  sMS 
marked  advance  in  the  reciprocatinR  engine.  At  the  same  time  U  9b«^(4kf 
remarked  that  the  North  Dakota  did  not  represent  the  full  i>nssibtlirits 
the  turbine  engine,  nor  even  of  the  Curtis  turbine,  for  it  was  of  an 
type,  and  necessarily  still  going  through  the  infantile  trouble*  whicli 
incident  to  all  new  departures.  There  arc  building  at  present  turbines  « 
will  give  as  good  or  perha|>s  better  results  than  those  of  the  Drtawmrt 
at  low  speeds. 

The  case  for  the  turbine  is  categorically  stated  in  the  paper,  and  mcali 
the  claims  which  are  made  for  it  negatived.  [  hcse  are:  (i)  Toi 
engines  are  capable  of  being  driven  for  long  periods  at  hifth  (H>vrrr  r7ri(*<rf^ 
derangement,  and  less  work  is  required  to  keep  ihem  in  condihoc  tkv 
reciprocators.  The  author  claims  that  the  DeloTvart*  has  prov-rt  Wtvif 
capable  of  the  same  lengthened  service,  and  that,  moreover,  when  srtfkm 
does  go  wrong  with  a  turbine  engine  it  is  a  case  of  hospital  treatment  ilfc 
trouble  being  often  blade  stripping,  especially  of  cruising  turbinrs  •!»« 
running  in  vacuum.  He  maintains  that  the  engine-room  staffs  differ  ^tt7 
little  in  the  two  cases. 

(2)  TTiere  is  less  vibration  with  the  turbine,  and  therefore  raoK  acrarur 
gun-laying.  Captain  Dyson  contends  that  with  well-balanced  reciprocatrai 
engines,  on  such  a  foundation  as  a  battleship  pmvidcs.  the  older  engtor 
offers  no  disabilities  in  this  respect,  and  quotes  the  cogent  fact  that 
Delaware  has  won  the  battle  trophy  for  gun-laying,  beating  the  Ni 
Dakota  easily. 

(3)  Less  boiler  equipment  is  required  to  develop  the  power  nt 
full  speed  with  turbines — against  which  is  marshalled  the  spic; 
consumption  of  the  Delaware,  and  the  fact  that  the  propeller  diamciti  iiu 
nere.<(sary  by  the  high  revolutions  of  the  turbine  involves  a  lower  prMpuUil 
efficiency,  and  so  counteracts  any  advantage  the  turbine  may  have  in  tl 
respect.  Results  are  given  of  trials  with  the  three  battleships  Dric 
North  Dakota,  and  Utah,  the  latter  having  Parsons'  turbines.  Taking  pf 
pulsive  efficiency  to  be  represented  by  effective  horse-[>ower  with  vxcres 
cenccs  -^  indicated  horse-power  for  the  D*'laware,  and  eflective  horse- 
power with  excrescences  X  .92  -f-  shaft  horse-power  for  the  turbine  thip^ 
R  per  cent  being  allowed  for  engine  friction,  he  gives : 


Speed,  knots 

Revolutions 

Propulsive  coefficients.. 

Speed,  knots 

Revolutions 

Propulsive  coefficients.. 


Dels  ware, 

Rccitirocatinp. 

North  Dakota. 

CurtU 

turbineft. 

Tar  sons 
turbincv 

21 

21 

2t 

122.  c; 

6s  ■ 

5.?  82 

56.12 

12 

12 

12 

66.5 
69.3 

140.75 
61.32 

192 
53.18 

Furthermore,  he  states  that  the  Delaware  showed  herself  to  he 
cent  better  in  bad  weather,  and  44  per  cent  belter  in  good  weather  tl  __ 
North  Dakota  when  on  a  cruise  with  the  fleet  from  America  to  England 
back.    These  discrepancies  arc  enormous,  but  arc  qualiGed  by  the  fact  *>ta> 
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the  turbines  were  found  lo  be  damaged  by  erosion  and  corrosion  when 
subsequently  opened  up. 

The  author  flatly  denies  the  claim  that  the  turbine  demands  less  floor 
space.  He  grants  greater  economy  of  lubricating  oil.  but  not  of  fuel  oil. 
He  also  grants  greater  cleanliness  in  the  engine  room,  but  only  at  high 
speeds,  and  he  agrees  that  the  turbine  has  a  greater  capacity  for  overload 
without  allowing  any  special  virtue  in  the  quality.  No  advantage  is  claimed 
for  turbines  on  the  score  of  weight;  the  Delaware's  engine-room  weights 
were  "^y^  tons,  and  those  of  the  \'orth  Dakota  78.1  tons — a  negligible  differ- 
ence. 

On  the  whole,  then,  the  turbine  as  applied  to  battleships  and  to  fast  liners 
has  to  face  a  very  strong  indictment,  and  it  cannot  be  denied  that  the  case 
rests  mainly  upon  the  splendid  performances  accomplished  by  Captain 
Dyson  with  the  Delaware.  No  mention  is  made  by  the  author  of  one 
valuable  feature  exhibited  by  tho  rotary  engine  as  against  the  rcciprocator, 
that  is.  the  increased  length  of  life  which  may  be  expected  from  the  shafting 
of  turbine  engines,  they  not  being  subjected  to  the  continuous  alternations 
of  stress  which  arc  present  with  even  a  wcU-halanced  reciprocating  engine, 
nor  to  the  ease  with  which  the  turbine  engine  may  be  protected  from  gun 
fire,  owing  to  its  low  ixisition  in  the  ship  well  below  the  water-line. 

The  position  taken  up  by  the  na\-y  authorities  of  the  United  States  with 
regard  to  the  engines  of  the  lighter  units  i.«;  clearly  indicated  by  the  simple 
announcement  that  the  last  eight  vessels  of  this  class  ordered  are  all  to  be 
turbine  driven,  and  all  to  be  twin  screwed.  For  these  vessels  there  is  no 
question  of  the  superiority  of  the  turbine,  and  it  seems  lo  be  agreed  that  the 
twin-screw  arrangement  offers  more  advantages  than  the  triple.  Captain 
r>yson  makes  no  reference  to  recent  c^evelopments  with  geared  turbines, 
hut  the  Into  Rcar-Admiral  Melville  in  the  discussion  warmly  advocated  this 
feature,  and  claimed  that  the  future  of  the  turbine  depended  upon  the 
attainment  of  better  propeller  eHictcncies.  by  means  of  reduced  revolutions, 
either  by  gearing  or  by  electrical  transmission.  Whether  direct-driven 
turbines  of  combined  impulse  reaction  type  will  eventually  make  this  com- 
plication unnecessary  or  not  it  is  difficult  to  say,  hut  it  is  certain  thai  sim- 
plicity, if  not  too  expensive,  is  always  a  quality  lo  l»e  aimed  at,  and  direct 
driving  is  simpler  than  gearing. 

The  paper  is  of  the  greatest  interest,  and  puts  the  whole  question  of 
battleship  propulsion  in  a  new  light.  The  author  with  his  clear-ait  analysts 
and  telling  facts  is  difficult  to  refute,  but  we  believe  the  answer  to  him  is 
just  that  he  has  compared  the  very  latest  and  most  ingenious  reciprocating 
engine  practice  with  one  form  of  turbine  mainly,  and  that  in  its  early  stages 
of  development,  which  is  obviously  unfair.  The  comparison  should  rather 
be  made  between  the  best  that  is  likely  to  be  accomplished  with  reciprocators 
in  the  future,  rememl>cring  that  all  possible  improvement  seems  to  have  been 
niadc.  and  the  promise  that  is  held  out  by  the  best  types  of  turbine  in  com- 
bination with  suitable  propellers,  and  here  who  s^hall  limit  what  the  future 
holds,  in  view  of  what  has  already  been  and  is  being  accomplished  Much 
of  the  ground  is  quite  new.  specially  that  upon  which  rests  the  problem  of 
the  liest  way  to  adjust  the  difTercnccs  between  the  requirements  of  the  pro- 
peller and  the  turbine  for  good  efficiency. — Editorial  in  The  Engineer. 

RADIO. 

The  Radio  Station  at  Arlington. — This  station  is  now  completed  and 
in  working  order.  A  lieutenant  in  the  navy  and  twelve  enlisted  men  com- 
prise its  crew.  At  a  designated  hour  daily  messages  covering  official  busi- 
ness with  the  fleet  are  radiated  to  American  warships.  Daily  hydrographic 
reports,  notices  to  mariners  acquainting  them  with  the  existence  of  derelicts 
and  icebergs  or  other  information,  are  sent  to  merchant  vessels  in  the 
steamer  lanes. 

Only  one  olher  similar  structure  in  the  world  is  as  high  from  the  ground 
a.<  the  Antral  tower  at  Arlington,  and  that  is  the  great  wireless  sleel  tower 
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at  Nauen,  near  Potsdam,  Germany,  which  was  completed  last  February  and 

is  able  to  communicate  with  America.  Unlike  the  Arlington  ajrafigcraeai 
the  Nauen  station  has  a  single  steel  tower,  650  feet  in  height,  around  vfaid. 
spread  like  umbrella  ribs  a  series  of  thirteen  wooden  masts,  each  tA  f«n 
high,  from  the  peaks  of  which  antennae  stretch  650  fett  lung. 

The  Arlingrton  station  will  not  be  able  lo  receive  messages  (rooi  ibc  4«^ 
tance  to  which  it  can  send  ihem;  at  least  not  from  ever>'  plant  with  which 
it  may  communicate.  The  plant  at  Arlington  is  powerful  cv.^  "- 
any  message  that  may  reach  it.    But  in  the  beginning  of  its 

any,  of  the  great  stations  will  be  able  to  send  messagres  regi 

tance  under  ordinary  conditions,  and  few  craft  even  under  the  must 
able  weather,  arc  able  to  send  a  message  over  a  thousand  mile^     A 
with  a  ten-kilowat  naval  radio  plant  may  send  a  messag^e  800  miU 
ordinary  circumstances,  and  2000  or  more  miles  when   the  atmosi 
freakish.     With  a  sending  radius  of  3000  miles  in  ordinary  weati 
Arlington  station  is  expected  to  have  a  sending  radius  of  4000  or  ^ooo 
in  freak  weather,  and  it  is  thought  that  some  time  during  its  history 
Arlington  station  may  experience  a  peculiar  condition   of   weather  whri> 
might  enable  it  to  send  even  as  far  as  Japan. 

To  avoid  smoke,  dust  and  vibration  the  power  for  the  operAtioa  0^  tfc? 
plant  is  derived  from  the  electric  conduits  of  the  city  of  Washington.  Tb* 
power  drives  a  200  horse-power  electric  motor,  which  in  turn  drnf*  »taf 
is  described  as  a  loo-kilowat  500-cycle  alternating  generating  pbA.  Tw* 
currents,  one  of  which  is  primarv*  and  of  100  volts,  the  other  secoo^sn*' 
of  12,500  volts,  are  produced  by  this  generator.  The  primary  currrtll  ptm 
into  a  novel  transformer,  which  "steps  up,"  and  is  increased  into  a  faiiji 
current  of  12,500  volts  in  the  secondary  circuit. 

The  two  wings  of  the  station  are  separated  by  short  vestibules  fromtSf 
central  machinery  plant.  These  vestibules  are  wooden.  TTie  coonecti<-ifi> 
of  the  vestibules  with  the  brick  work  arc  padded  with  linofclf,  which  takt» 
up  the  vibration  from  the  machinery^  plant  and  avoids  correspcoidnv 
complications  in  the  operating  rooms.  There  arc  two  of  these  rooms.  Owe 
is  occupied  by  the  radio  operators,  the  other  by  those  who  man  the  tel 
phone  and  telegraph  wires  connecting  the  station  with  the  outside  worl 
The  radio  operators'  room  is  unique.  It  is  built  somewhat  upon  the  it] 
of  a  huge  refrigerator.  It  is  absolutely  sound-proof,  and  when  its 
is  closed  the  radio  operator  on  duty  cannot  be  bothered  by  any  s( 
from  without  or  vibrations.  The  only  entrance  into  the  radio  opcrati 
room  is  through  a  double  refrigerator  door.  Tlie  room  has  no  windoi 
is  artificially  lighted  and  ventilated.  Even  the  air  used  in  doing  thi« 
sound-proof,  as  it  passes  through  a  series  of  air  ducts  in  which 
plates  *'  are  strung  so  as  to  baffle  any  noise  that  may  attempt  to  creep 
the  ventilation  into  the  radio  operating  room. 

A  separate  room  has  been  set  apart  for  use  by  operators  of  the  \tnd 
wires.  Connecting  it  with  the  sound-proof  radio  operating  room  ts  a 
telautograph.  When  a  message  is  to  be  sent  by  wireless  it  is  not  taken 
through  the  refrigerator  door  into  the  radio  operating  room,  but  is  laid 
down  there  by  the  outside  operator  through  use  of  the  telautograph. 
outside  operating  room  does  not  have  to  be  storm  and  vibration  pf» 
and  is  connected  with  the  outside  world  in  three  ways:  by  public  telegrj 
and  private  and  public  telephone.  There  is  a  private  telephone  wire  lea* 
ing  direct  from  this  outside  operating  room  into  the  Bureau  of  Nai 
tion  in  the  Navy  Department.  This  avoids  any  leak  of  official  mess: 
through  use  of  the  city  telephone  service.  Should  anything  happen  to  this 
official  wire  the  plant  has  another  telephone  connection  through  the  regoUr 
city  switchboard.  Within  reach  of  this  outside  operator  are  keyt 
nccted  whh  the  telegraph  systems  of  the  Postal  and  Western  XJnU 
panics,  by  means  of  which  any  wireless  message  may  be  relayed  ovt 
wires  to  any  part  of  the  United  States. — Army  and  Hazy  Joumai. 
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The  Restriction  ok  Wave-Lencths  by  the  Lokdon  Radio-Tele<;raphic 
Convention. — The  specific  prohibition  of  the  use  for  public  service  of  wave- 
lengths between  600  and  [600  meters,  the  stipulation  that  all  ship  communi- 
cation shall  be  on  either  300  or  600  meters  was'e-length  (with  the  possible 
use  of  1800  meters  for  long-distance  transmission)  and  the  cumbersome 
form  of  sending  messages  would  seem  likely  not  only  to  work  an  extreme 
hardship  upon  corporations  engaged  in  commercial  radio-transmission,  but 
also  to  bring  a1>out  a  considerable  decrease  in  service  efliciency. 

The  fundamental  wave-lengths  of  ship  antennas  average  about  400 
meters,  with  extreme  points  about  150  meters  above  and  below.  Modem 
transmitters  operate  eflficicntly  at  wave-lengths  from  about  one  and  one- 
fifth  to  say  four  times  the  natural  wave-length  of  the  antenna  used  and  give 
best  results  at  about  two  and  a  half  times  this.  Therefore,  the  working 
ranges  of  wave-lengths  for  small,  average  and  large  ships  are  30D-1000, 
480-1600  and  660-2200  meters  respectively.  Since  it  is  considered  impossible 
to  transmit  with  good  efficiency  at  wavelengths  below  the  antenna  funda- 
mental, it  is  very  evident  that  in  prohibiting  the  range  between  600  and  1600 
meters  the  government  has  effectually  prevented  ship-to-ship  and  ship-to- 
shore  signalmg  under  the  best  conditions.  This  is  without  regard  to  the 
eflfcct  of  atmospheric  absorption,  which  causes  remarkably  rapid  attenuation 
when  wave-lengths  less  than  800  meters  are  used  and  so  increases  the  diffi- 
culties of  transmission  with  short  waves. — From  an  Editorial  in  PAectrical 
World. 

The  regulations  adopted  by  this  convention  may  be  found  in  full  in 
Electrical  World  of  September  28,  191^,  i>age  648. 

The  Betrewod  Wirei^ss  System. — The  distinguished  French  scientist, 
M.  Bcthcnod.  states  that  the  descriptions  already  given  of  his  newly  dis- 
covered system  of  wireless  telegraphy  have  not  been  at  all  accurate.  His 
invention,  he  slates,  is  not  an  improvement  on  the  apparatus  system  of 
communication,  but  the  discover>'  of  an  entirely  new  principle  of  wireless. 
All  scientists  had  for  a  long  time  been  searching  for  a  sparkless  wireless. 
Some  had  succeeded,  notably  the  American  inventor  .-Mcxander  .\nderson, 
but  the  machines  thus  made  are  high  frequency  alternators,  with  which  the 
Bethenod  system  has  nothing  to  do.  Machines  like  Anderson's,  said  M. 
Rethenod.  are  really  toys,  for  they  are  extremely  expensive,  and  are  able  to 
emit  only  6000  meter  waves.  Bethenod's  machines  are  solid  and  practical 
and  can  give  60,000  meter  waves.  To  give  the  others  the  sajiie  power,  if  it 
were  possible,  would  cost  millions  of  dollars. 

M.  Bethenod's  apparatus  is  in  two  parts,  the  machine  proper  and  the 
antenna;,  both  being  special.  'J  he  spark  is  suppressed  and  the  oscillation  is 
produced  by  special  machinery.  A  very  important  point,  and  this  was  the 
important  object  aimed  at  by  the  discoverer,  is  the  production  of  long  waves. 
The  difficulty  wiih  the  present  wireless  is  the  short  wave,  with  whose  prog- 
ress all  other  short  waves  in  the  atmosphere  interfere.  Long  waves  arc 
not  troubled  or  interfered  with  by  the  snort  ones.  The  longer  a  wave  is 
the  less  it  deteriorates.  The  long  waves  emitted  by  Bethenod's  apparatus 
are  completely  independent  of  the  phenomena  of  nature.  Moreover,  the 
short  waves  cannot  mathematically  l>c  measured  accurately.  One  can 
possibly  be  measured,  but  the  next  one  cannot,  owing  to  the  depression. 
On  the  contrary  Bethenod's  waves  arc  all  measured  mathematically  and 
very  accurately.  Before  launching  a  wave  he  knows  its  mathcmatic  meas- 
ure, for  he  is  a  very  distinguished  and  scientific  mathematician.  The  pro- 
duction of  long  waves  and  their  measurement  is  the  great  problem  whence, 
as  all  scientists  know,  will  float  the  greater  application  of  wireless  to  teleg- 
raphy and  telephony  and  rapidity  of  transmission. 

M.  Bethenod  has  made  numbers  of  practical  experimental  applications, 
notably  between  Paris  and  Brussels.  He  used  the  existing  supports  or 
masts,  and  then  after  carefully  testing  the  antennx  sent  an  experimental 
3000  meter  wave.    He  next  used  an  apparatus  which  allowed  a  20,000  meter 
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wave.     He  measured  the  waves  aii*l  found  the  communication  by 
wave  better  than  by  ilie  shorter  one.    In  this  connect  ion  a  very  inn 
result  was  f(iun<l,  ihat  the  lonu  whvc  was  obtained  with  the  same  aou 
and  supports — that  is  to  say,  at  exactly  the  snmc  expc-n5c  as  the  short 
He  was  so  woll  satisfied  with  the  results  obtained    that   h«   has 
machinery  of  high  power,  and  hopes  in  a  few  months  to  be  able 
municate  from  Paris  tn  America.    He  states  that  his  wireless  mesl 
not  be  inttTCfpit'd.  that  rtiher  stations  will  not  interfere  on  account 
g^rcat  lenpth  ni  the  meter  waves,  but  if  a  post  wishes  to  intercept  a 
that  can  easily  be  effected,  and  that  secrecy  of  transmission   is  a 
problem. 

Such  are  the  claims  of  the  inventor,  which,  it  is  to  be  hoped,  can 
substantiated,  for  wireless,  tliouph  .<;!ill  in  its  infancy,   has  already 
strated  its  Rreal  value,  and  its  achievements  thus   far  justifv   ils 
among  the  wonders  of  the  world.— ^rrwy  and  Navy  Journal. 


AERONAUTICS. 

The  German  naval  dirigible  of  the  Zeppelin  type  carries  a  cren 
ordinary  naval  ofticers.  one  engineer  officer,  one  special  pilot,  and 
Hamburg  has  been  selected  as  the  headquarters  for  naval  dirigiUn 
aeroplane  headquarters  arc  at  present  at  Danrig. — The  Engineer, 

The  German  Naval  Airship  /..  /. — On  the  17th  of  October  thr  few 
Zeppelin  airship  nf  the  Gcrmnn  N'a\*y  wa5  taken  t»ver  by  the  ^ovcrasmt 
The  L.  I.  which  has  been  constructed  at  Friedrichshafcn  unilcr  the  ujjkt- 
vision  of  Count  Zeppelin,  is  about  535  foet  long,  50  feet  in  diameto^ 
has  a  cubic  capacity  of  706,^x3  cubic  feet;  it  has  tliree  Maybach  mo 
in  the  front  gondola  and  two  in  the  back  one,  each  with  a  capaci 
horsepower:  the  balloon  consists  of  eighteen  gas  cells.  The 
proi)c!lers,  which  are  of  aluminium,  have  two  blades  and  the  rear  propel! 
four  blades.  The  horizontal  steering  gear  has  six  vertical  surfaces 
elevation  steering  gear  eight  horizontal  surfaces.  An  obser\'arion  pi; 
of  sheet  aluminium  is  erected  on  the  top  of  the  balloon,  which  is 
by  means  of  a  shaft.  Tn  the  gangway  between  the  two  gondolas  is  a  room 
for  oflicers  and  men,  in  which  wireless  telegraphy  apparatus  is  ^rted 
Arrangements  have  been  made  for  bomb-throwing  in  time  of  war.  Af 
a  few  trial  trips  of  small  extent  made  at  the  beginning  of  the  month 
airship  set  out  from  Triedrichshafen  on  the  i.ith  with  twentj'-onr  pcrv; 
cm  board,  among  whom  were  the  Government  Examining  Committee 
Count  Zeppelin,  and  after  remaining  in  the  air  for  thirty-one  hours.  I 
at  Johannisthal.  The  journey  proceeded  by  way  of  Bielefeld  to  Nord 
on  the  North  Sea.  and  then  eastwards  via  Helgoland.  Kiel.  Lubeck 
Hamburg  to  Berlin,  a  total  distance  of  about  T050  miles,  the  average  »|trc<i 
being  33  or  ^4  miles  an  hour.  The  /-.  r  is  stated  to  have  successfully  f 
all  the  requirements  of  the  naval  authorities. — Th£  Engineer. 

HvDin^pi.ANE  Station  for  the  Forth. — A  new  department  is  to  be 
lished  by  the  Knglish  Admiralty  on  the  north  shore  of  the  Firth  of  Foi 
immediately  to  the  cast  of  the  Forth  Bridge  and  in  close  proximity  to 
heavy  battery  at  Carlingnose.     This  new  department  is  to  be  a  base  U 
hydroplanes,  which  wHll  in  all  likelihood  work  in  conjunction  with  the  fl< 
in  the  way  of  effecting  scouting  operations.     After  much  search  up  a&d 
down   the  coast  the  government   authorities   have   decided   that   the  S| 
selected  is  the  finest  in  every  way.     It  is  ideal  for  hydroplane  testing 
respect  that  there  is  a  long  stretch  of  flat  foreshore  composed  of  yellow  ss 
and  there  is  ample  room  to  operate  such  machines  without  interrupting 
being  interrupted  by  shipping.    Moreover,  the  place,  which  was  a  favo 
picnic  resort  for  Dunfermline  and  other  holidaymakers  and  which  is  lo 
vacated  by  the  present  tenant  within  six  munlhs,  obviously  lends  ilself 
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the  centralization  of  government  departments,  for  besides  being  overlooked 
by  ihe  fori  at  Carlingnosc.  which  is  to  become  the  artillery  headquarters 
for  Scotland  instead  of  the  Lcith  Fort,  it  is  not  more  than  two  miles  from 
Rosyth  and  little  more  than  four  from  Crombie. — Page's  Weekiy. 

London  cables  of  September  12  stale  that  on  account  of  the  recent 
casualties  to  aviators  of  the  British  Army  Flying  Corps,  four  lieutenants 
having  b"en  killed  within  a  week,  the  War  Ofiicc  has  suspended  the  use  of 
monoplanes  in  the  service.  British  Army  aviators  consider  that  biplanes 
are  safer  and  more  stable  than  monoplanes.  Machines  of  the  latter  type 
have  been  used,  however,  because  they  are  s]>eedicr. — Army  and  Naty 
Journal. 

■  MISCELLANEOUS. 

Naval  Strategy  in  the  Balkan  War. — The  navies  of  the  Balkan  powers 
may  possibly  not  play  an  imimportant  part  in  the  war  now  in  progress. 
The  Turks  have  about  110,000  soldiers  actually  mobilized  in  Asia  Minor 
between  Smyrna  and  Scutari,  and  of  course  this  force  is  constantly  aug- 
mented by  the  reserves.  It  is  easy  to  see  then  that  Turkey  must  be  able  to 
transport  these  soldiers  from  Asia  Minor  to  Europe.  The  shorlcst  distance 
is  that  between  Scutari  and  Constantinople,  crossing  the  Bosphorus  or  the 
Dardanelles  at  Gallipoli.  The  defence  of  these  points  has  been  weakened 
owing  to  the  withdrawal  therefrom  of  many  heavy  guns  for  the  defence  of 
Adrianoplc,  The  Turks  must  therefore  l>c  able  to  transport  by  sea 
directly  from  Smyrna  to  Salonica,  which  is  directly  connected  by  rail  to 
all  important  parts  of  Turkey,  the  major  portion  of  its  Asiatic  soldiery. 
Being  masters  of  the  Aegean  Sea  they  can  do  this.  Peace  with  Itily  has 
left  rheir  fleet  free  to  take  the  sea.  Thus  we  see  that  command  of  the 
Aegean  is  a  military  necessity  for  the  Turks,  and  likewise  it  becomes  so  for 
the  Greeks,  because  reinforcement  of  the  Ttirkish  Army  must  be  prevented 
at  all  costs. 

The  truth  of  the  adage  *'  all  depends  on  the  command  of  the  sea,"  is  likely 
to  again  be  demonstrated,  particularly  as  the  Balkans  are  now  so  far  in 
the  lead  ashore  that  the  Turks  must  be  defeated  unless  they  can  gel  troops 
from  Asia  Minor. 

The  Turkish  fleet  ought  now  to  find  the  principal  Greek  force  and  destroy 
it. 

Similarly  the  Greek  Admiral  Kondourioti  ought  to  keep  his  fleet  close  to 
the  shores  of  Asia  Minor  to  prevent  all  movement  of  the  Turkish  convoys 
with  his  destroyers  placed  as  scouts,  and  to  sink  unconvoyed  transports. 
By  making  use  of  the  various  islands  in  the  Aegean  Sea,  the  Greek  fleet 
should  be  able  to  do  much  damage  to  the  Turkish  c(.>nvo>s  without  ex- 
posing themselves  greatly.  This  is  an  ideal  place  for  operations  of  the  large 
Greek  submarine  Delphin  to  do  much  damage  at  little  risk,  save  the  navi- 
gutional  ones,  to  the  convoys. — Le  Yacht. 

Of  the  facilities  for  sate  anchorage  and  hasty  repairs,  which  are  so  im- 
portant 10  small  navies,  the  following  summary  may  be  taken  as  covering 
the  whole  of  the  available  resources.  Otia  Bay,  which  in  1904  was  subjected 
to  some  examination  by  British  naval  experts,  is  said  to  form  a  good 
destroyer  base,  being  capable  of  egress  and  approach  in  the  dark.  The 
Greeks  will  probably  u.se  this.  The  Island  of  Zanti  has  a  coaling  station, 
with  a  mole  in  the  harbor,  which  enables  war  craft  to  quickly  replenish  their 
stock  of  fuel  alongside  it.  The  Gulfs  of  Patras  and  Corinth  arc  marked  as 
afTurding  good  and  sheltered  anchorage  and  a  base  for  supplies,  whilst  the 
Corinth  Canal,  connecting  the  Gulf  of  Corinth  with  the  Bay  of  Athens,  is 
now  an  important  feature  of  the  scene  of  operations.  It  is  passable  by  small 
cruisers.  The  Greeks  have  several  dockyards,  namely,  one  at  Poros  Island, 
south  of  Athens  Bay,  another  at  Salamis;  they  also  have  a  large  floating 
dock  some  too  yards  by  20  yards,  so  it  will  be  seen  that  there  is  amplf 
scope   for  an   intrepid   and  determined   Greek  commander   to   carry   on 
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buccaneering  operations  in  the  west.  Further  cast,  the  Turkish  aulhoritm 
hold  a  stronger  position,  the  Dardanelles  and  the  Bosphorus  being  priv 
tically  unassailable  by  reason  of  the  dominating  guns  of  the  Dardanellrx 
These  give  Turkey  the  comciand  of  the  Black  Sea  and  the  Sea  o{  Manners 
from  which  they  can  land  Uieir  forces  at  will. — United  Service  Cacftit 

Turkish  gunboats  on  Ijik«  Scutari  have  done  something  to  hinder  t'".* 
Montenegrin  advance  by  bombarding  their  lines,  but  work  of  thai  5on  an 
not  have  any  measurable  effeck  on  the  run  of  the  campaign.  Should  l^< 
war  sprend,  the  Black  Sea  might  conccivnbly  witness  an  advantagcfni- 
exercise  of  Turkish  sea  power  ny  threatening  Bulgaria  or  Roumania  r. 
various  points,  and  thus  preventing  the  whole  of  the  military  forcrs  :'i 
those  nations  being  massed  for  fighting  on  the  land  frontiers.  The  influcncf 
of  the  naval  factor  would  naturally  be  considerably  greater  if  Greece  should 
join  the  fray ;  but,  on  the  whole,  there  is  a  decided  tendency  in  this  countrj 
to  exaggerate  the  naval  possibilities  of  the  war,  Histor>'  shows  that  in 
flicts  between  nations  with  coincident  frontiers  sea  power  always  pU) 
decidedly  minor  part,  and  it  is  certainly  improbable  that  the  rule  wiU 
broken  by  the  Balkan  States. — Naval  and  Military  Record. 

Some  brief  notes  have  been  given  in  the  preceding  pages  of  the  Turkal^ 
and  Grecian  Navies  in  view  of  the  present  probable  interest  in  them.    TV* 
are  the  "  principal "  naval  powers  engaged ;  of  the  others  Scr\'ia.  has  wia 
frontiers,  nor  does  she  appear  to  possess  any  craft  for  the   patrol  ifik 
Danube.     Montenegro — the  monarchy  with  a  population   of    an    STtrni 
London   suburb,  which  has  put   the  match  to  the  powder    harrel — ^is  i 
possibly  proud  possessor  of  a  single  vessel,  a  Royal  yacht    named  Zmi}. 
launched  in   iSgt;,  displacing  140  tons,  and  anncd  with  two   j-poanden 
Bulgaria  and  Roumania  bnih  possess  a  numl)er  of  war  vessels  of  the  ssia&er 
types,  but  the  only  seagoing  vessels  owned  by  cither  is  the  Roumanian  cniMer 
FMsabetha,  launched  at  Elswick  a  quarter  of  a  century  ago.     She  displacn 
'325  tons,  and  is  armed  with  four  6-inch  and  a  numl>er  of   smaller 
This  state  also  possesses  a  number  of  river  craft,  includinR    f"njr  < 
monitors  of  581  tons  di.splacement  built  in   Austria  in  1907.      The 
are  Joan  Bratiano.  Lascar  Catargi,  Lahovary,  and  Michael  Cogalm 
and  they  are  armed  each  with  three  47-incli  guns  in  an  e<iual   num 
turrets,  and  with  two  howitzers  of  the  same  caliber,  while  their  speed 
knots.    There  arc  also  three  older  and  smaller  gunl>oats.  a  despatch 
of  r^o  tons,  launched  fifty  years  ago.  and  a  couple  of  yachts. 

Bulgaria  has  devoted   more  attention  to  torpedo  craft.     Three  ^jft-i 
torpedo-boats,  the  Chrahri.  Stneli.  and  Bistri.  were  launched  at  Varna 
rgo7,  their  armament  consisting  of  three  ^-pounders  and  three  tiiri>edo-1ti: 
and  their  speed  being  26  knots.     There  arc  also  three  smaller  but  newer 
torpedo-boats,  a  715-ton  torpedo-gimboat.  the  Nadjerda.  launched  at  Bw 
dcaux  in  i8qS  and  armed  with  two  4-inch  and  five  smaller  guns  ;  and  also 
two  armored  gunboats  for  service  on  the  Danube.     It  will  be  seen   t 
neither  of  these  states  would  be  able  to  do  much  at  sea.  and  the  vessels 
the  Danube  have  no  opportunity  of  damaging  Turkish  property. 

THE  ENGLISH  FLEET  MANEUVERS  OF  igia. 

Tfie  English  Fleet  Maneuvers  of  1012. — The  Red  fleet  consisted  o 
battleships  NefHune.  flying  the  flag  of  Admiral  Sir  G,  Callaghan.  com- 
mander-in-chief of  the  home  fleets ;  the  Collingwood,  flying  the  flag  of  Vice- 
Admiral  Sir  S.  Colville:  St.  I'iHcent,  flying  the  flag  of  Rear- Admiral  C  E. 
Madden;  Belleropkon,  Dreadnought,  Tcmcrairc,  Superb,  and  l'anguard,t>i 
the  first  battle  squadron;  the  Gloucester  and  Liverpool,  attached  cruisers; 
the  cruiser  Leinathan,  flying  the  flag  of  Rear-Admiral  E.  Bradford,  and 
the  Cumberland,  Cornwall,  Donegal,  Berwick,  and  Essex,  of  the  training 
squadron,  and  the  Hampshire  and  Suffolk,  of  the  Mediterranean  cruiser 
squadron,  the  seventh  (Ekvonport)  destroyer  fiottlla  and  the  eighth  (Ports- 
mouth) submarine  flotilla,  with  their  attendant  vessels. 
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iral  Sir  W.  May,  umpire-in-chicf  during  the  maneuvers,  hoisted  his 
flag  on  the  cruiser  Euryalus  at  Devonporl.  Captain  \V.  Fisher,  assistant 
umpire,  also  embarked  in  the  Euryalus.— .ir my  and  Xary  Gazelle. 

The  Red  fleet,  which  had  for  its  ohjecllves  inat  of  attempting  an  invasion 
on  Blue  territory  and  of  waging  a  war  on  its  commerce,  sailed  from  Nore, 
Dover,  and  Harwich  at  4  a.  m.  on  July  13  and  timed  itself  so  as  to  Ite  able 
to  land  troops  at  ten  that  evening  at  Scarborough.  The  cruisers  steamed  at 
head  of  column,  the  destroyers  having  been  detached  along  the  cc»ast  to 
attack  the  Rluc  destroyers,  and  all  was  going  well  when  about  nine  that 
evening  the  fleet  ran  into  a  thick  fog  bank,  so  thick  that  a  ship  was  invisible 
from  her  next  in  column.  Speed  was  reduced,  and  the  Red  fleet  stopped. 
The  I'ictorious  and  the  Majestic  collided  and  the  fonner  was  compelled  to 
retire  from  the  maneuvers. 

In  the  meantime  the  Blue*  fleet,  twice  the  strength  of  the  Red  and  under 
the  command  of  Prince  Louis  of  Battenburg  on  the  Tbundfrer,  was  coal- 
ing at  the  Firth  of  Forth,  the  second  squadron  going  to  sea  on  Saturday  the 
I3lh  at  eight  in  the  evening,  and  the  third  squadron  sailed  a  little  later. 
The  flotillas  of  the  opponents  had  several  engagements  on  Saturday  night 
and  Sunday. 

Blue  was  uncertain  whether  (he  enemy  would  make  a  dash  for  the 
Atlantic,  and  from  his  bases  at  South  Qucensferr>'.  Cromarty,  Lamlash. 
and  Oban,  had  to  "  feel  "  for  the  opposing  fleet.  The  vessels  on  the  East 
coast  were  accordingly  sent  cruising  south,  while  the  west  coast  division 
patrolled  the  Atlantic  side,  interrogating  merchant  vessels  as  they  passed 
for  information.  Red.  however,  at  first  concentrated  his  force  in  the  North 
Sea,  and  remained  undiscovered  from  the  start  of  operations  on  Saturday 
(i.^h)  until  Sunday  (14th).  The  attacking  fleet  then  lay  off  Filey,  the 
battle  squadron  in  compact  lines  with  cruisers,  scouts,  and  torpedo  craft 
scouring  the  seas  to  ascertain  if  the  Blue  defenders  were  on  the  scent.  The 
unejtpected  happened  in  the  shape  of  a  fog,  and,  feeling  the  coast  to  be 
dangerous  and  a  surprise  attack  possible,  the  landing  plans  were  postponed 
for  a  time  and  the  Reds  steered  northwards,  the  cruisers  spread  out  as  a 
screen  to  the  remainder  of  ilie  fleet. 

On  Monday  Jhe  Red  f^cet  had  reached  the  North  Sea  near  the  Orkneys, 
having  succeeded  in  evading  the  scouts  of  the  Blue  fleet  which  had  turned 
south  and  reached  Kinnaird  Head,  where  the  remainder  of  the  battle  fleet 
was  assemhled.  The  cruisers  of  the  Blue  fleet  found  the  approaching 
enemy,  and  Red.  closing  in  his  cruisers  in  battle  formation,  accepted  the 
challenge  to  engage.  The  afternoon  saw  the  cruiser  action  in  full  progress, 
and  in  the  result  Red  claimed  the  advantage,  three  cruisers  managing  to 
dash  through  unscathed  and  reach  the  Atlantic  trade  routes.  Fog  again 
closed  the  encounter,  and  under  its  cover  Red  again  escai>ed.  not  to  be 
sighted  aj?ain  until  Thursday. 

In  this  action  the  Red  had  its  cruisers  Cornu-all,  Donegal.  Cumberland, 
and  Berwick  put  out  of  action,  and  later  on  the  Achilles  and  Cochrane  were 
captured. 

On  Tuesday  the  r6th  the  Red  fleet  found  itself  free  from  contact  with 
the  Blue,  its  battleships  intact  and  in  the  North  Sea.  As  an  attack  on  the 
Atlantic  side  appeared  to  have  no  chance,  the  Red  fleet  stopped  and  held 
a  counsel.  At  six  Wednesday  evening.  the\'  got  underway,  the  flotillas 
in  the  van,  the  cruisers  next  and  lastly  the  battleships ;  an  invasion  on  the 
cast  coast  was  to  be  attempted. 

The  Blue  fleet  kept  the  sea,  not  detaching  a  cruiser  to  keep  in  touch  with 
the  Red  tlecl  tlien  steering  northward.  She  was  trying  to  come  in  contact 
with  Ihc  enemy,  was  sending  some  of  its  ships  to  revictual.  1.  e.,  those  that 
had  not  been  able  to  fill  with  coal  at  Firth  of  Forth.  She  stopped  at  sea 
to  rest  the  engineer  force,  and  later  held  some  maneuvers.  The  nights  of 
Tuesday  and  Wednesday  brought  no  incident. 

•Sec  page  1135  of  Proceedings  No.  143. 
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English  Manki'vers,  iqij. 
Scale:  Rosyth  to  Dover  by  sea  =1390  miles. 
Lamlash  and  Oban  are  on  S.  W.  coast  of  Scotland  about  latitude  of  Firth 
of  I'orth. 
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But  on  the  morning  r>{  Thursday  som«  very  interesting  news  reached  the 
Blue  fleet,  which  then  sailed  south  at  full  speed,  the  Lion  and  Indefatinahlc 
well  in  the  lead,  in  pursuit  of  the  Red  then  heading  to  the  north  to  make  a 
landing. 

The  Red  flcol  profiting  by  the  night,  and  having  steamed  at  full  speed, 
daybreak  on  Thursday  found  its  flotillas  at  Yorkshire  without  having  met 
any  opposition.  The  cruisers  were  sent  to  the  north  to  watch  the  Blue  and 
the  battleships  reached  Filey  where  they  simulated  the  landing  of  a  force 
beginning  at  6.3a.  After  landing  its  troops  the  Red  fleet  was  to  escape  by 
the  northwest  of  England  so  as  to  damage  commerce.  It  is  reported  by 
some  that  three,  by  others  that  four,  battle-cruisers  did  succeed  in  this. 
The  landing  was  accomplished  in  six  hours  at  a  rate  of  7000  men  per  hour 
from  the  14  transports.  The  operation  was  successful,  there  being  no  news 
of  the  Blue  fleet  until  10.  At  11  the  Red  cruisers  signalled  the  Blue  fleet 
was  arriving,  the  Lion  being  in  the  lead  by  a  large  amount,  the  invasion 
was  discovered  and  the  weak  Red  Heel  bad  to  leave. 

So  seeing  that  the  landing  could  not  he  proceeded  with  without  interrup- 
tion, and  recognizing  that  the  approaching  force  was  superior.  Admiral 
Callaghan  resolved  to  retire.  The  Blues  went  in  hot  pursuit,  headed  by  the 
speedy  Lion  and  Indefatigable,  but  the  Red  commander  tried  a  desperate 
move— and  it  succeeded.  While  his  main  fleet  was  .scurr>'ing  off  at  top 
speed  the  old  seventh  battle  squadron — comparatively  slow  and  heavy 
Majesties — were  detached  from  the  Hnc  and  formed  up  in  line  of  battle  to 
hold  the  pursuing  squadrons  in  check.  Ilie  screening  squadron  was 
sacrificed,  for  at  the  end  of  the  sharp  and  fierce  conflict  every  vessel  was 
ruled  out  of  action,  but  the  main  Red  fleet  was  saved,  and  when  Blue  re- 
sumed the  pursuit,  after  having  cleared  away  the  obstruction,  Admiral 
Callaghan  was  quite  out  of  reach  and  lK*youd  danger.  Blue's  total  losses 
were  two  armored  cruisers  and  a  couple  of  dozen  smaller  craft  as  the  result 
of  the  engagement:  but  Red.  despite  the  loss  of  six  battleships  and  two 
armored  cruisers,  besides  several  torpedo  craft  and  submarines,  was  still  at 
large  and  in  touch  with  his  base  when,  two  hours  after  the  battle,  the  order 
came  from  the  Admiralty  that  the  operations  were  at  an  end. 

Thus  the  Red  was  the  victor.  It  succeeded  in  the  landing,  it  had  been  able 
to  send  three  cruisers  to  the  north  to  injure  the  Blue's  commerce.  One 
might  say  it  had  fulfilled  its  double  mission.  But  the  Red  was  obliged  to 
take  refuge  in  its  own  ports  after  having  lost  four  battle-cruisers,  six 
battleships,  28,000  men  and  14  transports;  while  the  conquered  Blue  had 
remained  immune  and  was  master  of  the  situation. 

it  is  a  new  demonstration  that  certain  operations,  invasion,  commercial 
war.  are  not  possible  save  to  the  one  who  is  mistress  of  the  sea,  and  a  battle 
is  necessary  to  obtain  the  mastery  of  the  sea. — Compiled  from  Moniteur 
de  la  h'lotte,  Royal  United  Sennce  Institution,  Army  and  Na%'y  Gazette,  etc. 

The  IsnERWooD  System  of  Ship  Con.sthuction. — On  page  780  of  No. 
14a,  mention  was  made  that  our  collier  Orion  was  constructed  on  the  Isher- 
wood  system  of  horizontal  framing.  This  method  has  not  proved  the 
success  that  its  promoters  led  the  shipbuilding  trade  to  believe.  As  origi- 
nally planned  it  saved  8  per  cent  in  structural  material.  The  requirements 
of  the  increased  scantling  found  necessary  to  remedy  the  structural  weak- 
ness reduced  this  saving  to  nothing.  The  torsional  stresses  are  so  great  that 
one  ship  built  on  this  system  was  actually  twisted  twelve  to  eighteen  inches, 
and  intermediate  transverse  frames  had  to  be  placed.  Shif'f^infi.  Illustrated, 
states  that  Scott  Russell  in  1834  originated  this  system,  the  first  vessels  built 
under  it  were  in  1847  and  the  S^'s.  In  1872  J.  E.  Scott  patented  a  similar 
construction.  Mr.  Isherwo<Hi  later  patented  the  sajne.  It  is  stated  by  good 
authorities  that  were  the  classification  societies  to  allow  the  liberal  treat 
ment  accorded  to  the  Isherwood  system  to  apply  to  transversely  framed 
ships,  that  the  latter  would  l>c  the  lighter  for  the  same  strength.  The  cost 
of  labor  with  transverse  framed  vessels  is  less  than  with  ihe  longitudinal  or 
Isherwood  framed  vessels. 
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Life  Savini;  Ai'paratus  ano  Salva^;!;  Appi.iaxcrs  kob  Svumar^n— 
— The  total   loss  of  all  or  in   most   cases  oi   nearly    slII   of    lb' 
numerous  accidents  to  submarines  demands  measures   for  lif*- 
salvage  for  the  submarines. 

The  following  list  shows  the  casualties  amoni?  submarines 

1.  Lutiti,  French,  at  Bixerta  in  1904,  cause  technical  failurr 

2.  Delphin,  Russian,  at  St.  Petersburg  in  1904.  cause  faulty  mana 
J,  A  I.  English  at  Nab  Lightship  in  1904,  cause  collision  when  suhrrwnzr^ 
4.  Parfadct.  French,   at   Bizerta  in   1905,  cause   faulty   consinaclNTn  *ai! 

management. 

>  ./  S.  Fnglish,  at  Plymouth  in  1905,  cause  bad  manaj^cment. 

6.  Kambala.  Russian,  in  Black  Soa  in  190Q.  cause  bad  management 

7.  C  II.  English,  at  the  mouth  of  the  Humber,  cause  collision  «D 
cruising  on  surface. 

K  Pluiriose,  French,  off  Cherbourg  in  1910^  cause  collision   whca  » 
merged. 

9.  No.  6,  Japan,  1910,  cause,  technical  failure. 

10.  A  s  Fnglish,  1912,  cause,  collision  when  snbmcrged 

ri.  P'ffidfmnirc,  French,  IQIJ,  cause,  collision  when  submerged. 

12.  B  J,  English.  October  s,  1912,  collision  with  S.  S.  Amerika  in  ihcctfif 
gray  dawn. 

In  the  above  causes  the  casualties  due  to  bad  management.    1 
struction,  and  technical  failures  may  be  overcome  readily,  but    1 
always   be   danger   of   collisions   when    submerged.      Four    of    ! 
casualties  were  due  to  collisions  when  submerged,  witli  two  colli- ■ 
on  the  surface. 

Life  saving  apparatus  are  such  nieans  that  may  be  used  by  the 
the  submarine,  while  salvage  appliance.-   must  be  used   externally  tP 
submarine. 

Life  saving  apparatus  are  of  three  different  classes: 

r.  Appliances  tor  saving  the  lives  of  all  hands. 

2.  Those  that  provide  for  saving  the  lives  of  some  of  the  crew. 

3.  Those  that  provide  for  saving  the  life  of  individuals. 
Pumps  and  compressed  air  arc  applianci's  of  the  lirM  kind.     Corapn?*?^ 

air  in  steel  flasks  can  be  used  to  ex]>el  the  water  leaked  into  com:r  — 
and  thus  a  submarine  having  sprung  a  leak  may  reach  the  surface  \> 
ing  its  displacement  Detachable  safety  weights  may  he  detached  to  tl-: 
crease  the  displacement  and  in  like  manner  permit  the  submarine  10  rise 
to  the  surface.  I  lie  French  submarine  Loutrc  on  March,  tgri.  had  such 
detachable  weights  that  she  used  succesTifully.  The  sudden  removal  of  ibe 
weights  gave  the  submarine  a  .sudden  impulse  to  emerge  to  the  surface. 

Water-light  bulkheads  and  cross-bulkheads  will  insure  a  degree  of  safetT, 
but  they  hamper  access  to  different  parts  of  the  boat,  and  must  be  kept  with 
water-tight  doors  closed  before  collision. 

When  a  submerged  submarine  is  cruising  in  a  condition  of  eqailibricim 
any  sudden  increase  of  weight  in  either  end  will  cause  the  boat  to  assaoK 
an  approximately  perpendicular  position — most  im  favorable  for  the  botf 
and  crew.  In  this  position  the  German  submarine,  U  S-  was  found  in  thr 
accident  January.  1911.    The  water  was  .^^hallow. 

There  are  other  subordinate  appliances  for  saving  all  the  crew;  the  bc*i 
of  which  is  the  renewal  of  thr  air  in  the  boat  so  that  it  may  be  possible  tor 
the  crew  to  remain  longer  submerged.  The  supply  of  oxygen  to  replace  thai 
consumed. 

1'he  appliances  to  provide  for  saving  some  of  the  crew  are  stilt  of  protH 
lematical  value.  It  is  proposed  to  have  buoyant  attachments  to  the  sub- 
marine which  can  he  reached  hy  means  of  waterti.ubt  '.'|K.*ninga  by  soroe 
itf  the  crew  who  could  get  out  through  the  door  and  by  detaching  the 
buoyant  attachment  rise  to  the  surface  with  it. 

This  has  an  advantage  of  permitting  escape  from  a  sunken  submarine, 
hut  it  has  many  drawbacks.  In  the  first  place  they  would  require  a  numlter 
of  such  detachable  buoyant  vessels  to  l>c  attached  to  the  exterior  hull  of 
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submarines  and  such  attachments  would  interfere  seriously  with  the  dis- 
placement of  tlie  submarine,  her  speed  and  ability  to  dive,  and  it  would  then 
be  impossible  to  have  such  attachments  at  places,  where  (in  case  of  need  to 
abandon  a  sunken  boat)  they  would  be  available,  since  the  sunken  boat  is 
not  apt  to  lie  horizontally  on  the  bottom  when  sunk,  but  on  its  side  or  in- 
clined. 

The  French  submarine.  Custavt  Zidi  U.  has  a  detachable  conning-tower. 
The  merits  of  this  fitting  are  not  as  yet  known. 

The  third  class  for  saving  the  life  of  individuals  is  common.  The 
principle  is  to  provide  each  of  the  crew  with  a  sort  of  a  diving  suit.  The 
Germans  have  adopted  the  Drager^<living  saver.  This  consisted  of  a  vest 
with  airbag  connected  with  a  pair  of  hose  attached  as  a  gag  to  the  month 
of  the  wearer.  The  appliance  permits  the  wearer  to  remain  submerged 
for  one  hour  and  upon  reaching  the  surface  the  breathing  apparatus  may 
be  easily  removed.  His  arms  are  free  and  aniomobilc  goggles  protect  his 
eyes.  This  apparatus  has  been  found  to  be  partially  satisfactor>*,  but  it 
requires  practice  to  be  able  to  use  the  diving  saver,  just  as  it  does  for  those 
who  are  expert  divers  in  diving  suits.  The  protection  given  by  this 
apparatus  is  only  partial  and  special  training  such  as  is  given  in  England 
in  submarine  models  is  requisite  for  efficient  use  of  such  apparatus. 

Means  for  salvage  of  sunken  submarines  consist  of  lifting  docks,  wreck- 
ing cranes,  wrcckships,  and  wrecking  lighters.  A  modern  wrecking  ship 
must  be  able  to  work  under  all  conditions.  She  must  raise  a  weight  of 
from  400  to  1000  tons  quickly  in  one  hoist  from  a  depth  of  50  meters  (164 
feet).  The  wrecking  vessel  should  be  able  to  work  in  a  moderate  sea  and 
against  strong  currents  and  also  be  able  to  go  to  the  rescue  of  the  sunken 
boat  promptly,  to  raise  it  and  transport  to  a  dock.  Besides  the  wrecking 
vessel  should  have  all  the  latest  equipment  for  salvage  of  submarines. 

The  lifting  docks  do  not  meet  the  first  requirement  to  lift  the  weight  in 
one  hoist  except  in  shallow  water.  In  such  a  case  llie  sunken  l)oat  may  be 
raised  to  the  surface  and  carried  by  the  dock  to  shoal  water  and  then 
lowered  again  to  the  lK>ttom  and  finally  raised  clear.  The  use  of  the  lift- 
ing dock  is  thu5i  limited. 

Wrecking  lighters.  IniiU  especially  for  wrecking  submarines,  must  be 
lowed  and  anchored  with  accuracy  so  that  they  may  not  be  capsized 
especially  with  action  of  a  strong  current.  The  need  of  tugs  and  other 
limitations  make  the  docking  ship  the  most  desirable. 

The  German  submarine  V  3  was  sunk  so  that  her  how  pointed  up.  In  this 
position  28  men  were  in  the  bow  torpedo  room,  whence  (hey  escaped  to  the 
surface-  The  wrecking  vessel  could  not  handle  the  submarine  in  such  a 
position  and  the  wrecking  crane  was  used. 

The  German  submarine  docking  ship  p'ulcan,  with  double  hull  and  space 
for  lifting  a  submarine  in  between  the  hulls  and  then  docking  her  in  the 
ship  itself,  is  most  satisfactory. 

Submarines  must  have  fittings  to  facilitate  salvage.  In  the  first  place  they 
should  be  fitted  so  that  the  tackle  of  a  wrecking  ship  or  crane  can  be 
attached  cither  by  a  diver  or  with  special  arrangements,  The  telephone 
buoy  is  a  most  valuable  equipment.  This  can  Ife  sent  up  to  the  surface 
from  the  conning-tower  and  being  cotmectcd  within  the  swhrnarine  will 
enable  the  commander  to  phone  information  in  regard  to  the  condition  in 
which  the  sunken  submarine  may  be  in  special  danger. 

Many  of  these  features  have  been  adopted  in  the  different  navies,  though 
none  seem  to  have  as  yet  provided  for  all  conditions  and  progress  in 
different  navies  is  very  different. 

The  measures  adopted  and  in  use  in  some  navies  are  doulrted  by  others 
and  progress  is  being  made  by  all  in  rendering  the  management  of  sub- 
marines more  reliable  and  the  submerged  cruising  less  dangerous. 

The  twelve  casualties  grouped  at  the  head  of  this  article  show  that  in 
recent  accidents  submerged  collision  is  the  chief  danger  and  efforts  to 
reduce  that  risk  must  l>c  chiefly  stu<lied  and  practised.^fftrro//,  by 
W.  H.  B. 


BOOK  NOTICES. 


"  Forecasting  Weather."  by  W.  N.  Shaw.  F.  R.  S..  Sc.  D.,  Director  oi 
Meteorological  Ofiice,  London.    Published  by  the  D.   Van  Nostrand 
pany.    Price  $3.50  net. 

The  work  of  this  distinguished  author  presents  a  valuable  and  mtcrestUK 
vr>Iume  to  the  public.    As  stated  in  the  introduction,  he  has  endraroTT<d  tn 
bring  the  facts  of  the  daily  weather  into  relation  with  the  physical  proccMe^^ 
of  the  lalioratory.  to  acquaint  the  meteorologist  with   the  physicist  to  d^H 
advantage  of  both.  ^^ 

After  a  short  but  useful  and  necessary  chapter  on  units,  the  anthvci- 
plains  and  illustrates  the  construction  and  use  of  synoptic  charts.  v'cAe 
tnethod  of  forecasting  by  their  means,  Empirical  rules,  framed  tn  tbc!i^ 
of  long  experience  have  been  quoted,  and  the  relation  of  wind  \'«lort*  *■ 
the  distribution  of  pressure,  a  subject  of  great  importance,  has  been  dert 
with.  Having  set  out  the  position  arrived  at  by  empirical  generah'zatioa,ai 
examination  has  been  made  of  the  physical  processes  which  arc  dercloped 
the  phenomena  of  weather,  and  illustrations  of  the  connection  between 
observed  phenomena  and  the  processes  upon  which  they  depend  are  gi< 

Particularly  interesting  are  the  author's  chapters  upon    special  d^y 
ments  of  the  work  of   forecasting,  such  as  gales,  storm   warnings, 
cyclonic  weather,  land  and  sea  fogs,  night   frosts,  colliers*   warnings 
forecasts  for  aeronauts.    One  chapter  is  devoted  to  statistical  methods  ft 
long-period  and  seasonal  forecasts.    The  book  concludes  w  ith  a  chapter 
the  practical  utility  of  weather  forecasts. 

The  numerous  illustrations  are  a  valuable  feature,  though  the  details 
the  charts  have  suffered  from  the  process  of  reduction,  the  scale  of  represi 
tation  being  rather  minute.    As  stated  by  the  author,  however,  no  all 
native  exists  except  reproduction  at  full  size,  which  would  render  the 
too  cumlKTSome.    These  ch.irts  are  essential  to  an  intelligent  perusal  of 
book,  and  the  defect  mentioned  above  detracts  nothing  from  their  usefuh 

The  book  deals  with  the  methods  of  forecasting  employed  by  the 
Government,  and  naturally  the  examples  and  illustrations  analyzed 
to  the  British  Isles  and  Western  Europe.    But  the  principles  studied  may 
applied   to  any   locality.     It   is  interesting  to  note   that    forecasting  oa 
scientific  basis  was  begun  in  Great  Britain  about  fifty  years  ago  by  a  nai 
officer.  Admiral  Fitz  Roy.     The  rules  that  had  become  established,  afti 
about    twenty-five   years   experience,    were    formulated   and    published 
another  experienced  seamnn,  the  Hon.  Kalph  Abercromby.     The   forecast- 
ing of  the  weather  and  general  investigation  thereof  has  and  will  alwa>'$ 
of  paramount  importance  to  seamen,  in  spite  of  the  wonderful   advanco 
daily  m  the  construction  of  ships.     Any  light  thrown  upon  these  subji 
is  therefore  of  value  to  seafaring  men.    The  author  rests  not  here,  hoi 
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for  valuable  hints  to  agriculturalisls,  (iwiicrs  <»r  superintendents  of  collieries 
and  aeronauts  are  included.  Suggestion  as  to  methods  of  rendering  more 
accurate  the  forecasts  for  special  localities  are  given,  which,  if  noted,  would 
probably  reduce  the  percentage  of  local  forecasts  which  are  apparently  at 
variance  with  the  daily  reports  sent  out  by  our  nwn  Weather  Bureau.  Quite 
frequently  the  principle  of  the  general  inference  is  correct,  hul  the  caprices 
of  the  weather  make  the  local  application  something  quite  ilitTerent  from 
what  might  fairly  have  been  expected  by  the  forecaster.  A  weM-informed 
local  inhabitant,  in  possession  of  the  general  inferences  sent  out  by  the 
Weather  Bureau,  could  probably  give  a  local  forecast  more  applicable  to  the 
particular  district  than  the  general  official  forecast  which  is  all  that  can 
reasonably  be  expected  of  the  Weather  Bureau.  The  reader  becomes  con- 
vinced of  the  facts  set  forth  above  and  acquires  much  more  useful  in- 
formation bearing  upon  this  subject,  and  is  well  repaid  for  the  lime  spent 
thereon.    The  lK'«>k  should  find  a  place  in  all  libraries. 

C.  P.  Snvder.  Lieut.- Commander.  V.  S.  Navy. 


"  U.  S.  Marine  Corps  Score  Bo*.>k,"  by  Captain  William  C.  liarllee,  U.  S. 
Marine  Corps  Published  by  International  Printing  Company,  2.^6  Chestnut 
Street.  Philadelphia,  Pa.     15  cents  postpaid. 

This  book  is  the  summing  up  of  Captain  Harllce's  wide  experience  in  the 
instruction  of  both  inexperienced  men  and  of  candidates  for  rifle  team. 

Whrn  on  duty  at  Marine  Curpb  Headquarters  Captain  Marllec  formu- 
lated a  plan  to  create  an  awakening  in  interest  in  rifle  practice,  and  under 
General  Elliott  put  this  plan  in  effect.  Its  principal  features  were  to  give 
an  extended  course  of  instruction  to  about  a  hundred  selected  men  and 
distribute  these  men  to  all  the  stations  0/  the  marine  corps,  and  to  form 
camps  of  instruction  with  skilful  instructors  and  to  gather  these  men  from 
all  accessible  stations  and  put  them  through  a  systematic  and  pro}»ressive 
course  ilesigned  to  insirvtct  them  with  the  greatest  economy  of  time. 

When  these  plans  were  put  into  effect  the  next  step  was  to  provide  a 
manual  of  insiniction  which  would  enable  men  to  be  prepared  at  their 
stations  instead  (>f  after  their  arrival  at  ranges  and  thus  effect  a  greater 
economy  of  time  and  a  larger  output  of  trained  riflemen. 

His  book  furnishes  the  result  of  his  exinrrience  along  these  lines  as  well 
as  his  experience  ai  captain  of  the  Marine  Corps  Rifle  Team  for  three  years. 

The  text  is  clear  and  simple  so  that  men  may  use  it  to  instruct  them- 
selves in  case  they  do  not  have  the  henctit  of  mstructors. 

The  outline  for  instructors  is  so  presented  that  unskilled  instructors  can 
follow  it  easily.  The  first  pari  of  the  book  is  for  the  instruction  of  inex- 
ixrienced  men  and  contains  no  confusing  matter  not  essential  for  hcginners. 
Then  follows  the  score  hook  pro]KT,  then  some  handy  and  easily  learned 
rules  in  regard  to  the  sights,  then  some  notes  on  external  conditions  and 
these  arc  handled  with  a  decision  which  dues  not  characterize  most  writers 
on  this  subject,  then  follow  notes  on  methods  of  instruction  and  mis- 
cellaneous matter. 

The  book  has  been  adopted  as  a  text  for  the  examination  for  promotion 
of  marine  officers. 
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It  ought  to  find  favor  with  the  navy,  naval  mtHtiamen  and  others  who» 
problem,  like  that  of  the  marines,  is  to  get  effective  methods  with  the 
greatest  economy  of  time. 

"Diplomatic  Negotiations  of  American  Naval  Officers,  1778- iSSj."  by 
Charles  Oscar  Paullin.  Published  by  the  Johns  Hopkins  Press,  Baltimore. 
Md.,  363  pages.    Price  $2.00. 

To  many  students  of  naval  history  the  periods  between  wars  are  little 
known,  yet  these  years  of  peace  are  fully  as  interesting  as  the  wars,  and 
represent  much  labor  and  many  big  achievements  on  the  part  of  our  officers 
that  we  are  justly  proud  of.  These  lectures  by  Mr.  Paullin  fill  in  the  gaps 
between  wars  and  teach  us  what  officers  have  accomplished  as  diplonuts. 
Mr.  Paullin  is  one  of  the  leading  authorities  on  American  naval  history  and 
is  well  known  without  introducticm  to  all  readers  of  the  Institute.  The  book 
is  excellently  made  up,  printed  in  clear  legible  type. 

The  easy  style  of  the  author  makes  the  reading  and  study  of  this  *vrk 
agreeable  and  very  attractive. 

Peculiarly   interesting  are   the   negotiations   with    the    Barbary  States. 
Korea,  the  islands  of  the  Pacific,  and  Africa.  Ralph  Ksm. 


MINUTES  OF  THE  ANNUAL  ]MEETING. 


The  annual  meeting  of  the  United  States  Naval  Institute  was 
held  October  ii,  1912,  at  8  p.  m.,  at  the  Officers'  Mess,  U.  S.  Naval 
Academy. 

Captain  J.  H.  Gibbons.  U.  S.  Navy,  presided,  there  being 
twenty-two  members  present. 

The  first  business  being  the  election  of  officers,  the  Chairman 
appointed  as  tellers :  Lieut.-Commander  R.  C.  Bulmer,  U.  S.  Navy, 
Lieutenant  M.  Milne,  U.  S.  Navy,  and  Mr.  C.  L.  Leiper,  Instruc- 
tor, \J.  S.  Naval  Academy. 

The  Chairman  announced  that  the  tellers  reported  as  follows: 

Votes. 

For  President :    Rear- Admiral  Bradley  A.  Fiske,  U.  S.  Navy 323 

For  Board  of  Control : 

Commander  Geo.  W.  Logan,  U.  S.  Navy 235 

Commander  H.  F.  Bryan,  U.  S.  Navy 136 

Commander  A.  B.  Hoff,  U.  S.  Naxy 131 

Commander  L.  M.  Nulton,  U,  S.  Navy 204 

Lieut.-Commander  N.  L  Jones,  U.  S.  Navy 171 

Lieutenant  E.  J.  King,  U.  S.  Navy 127 

For  Secretary  and  Treasurer: 

Lieut.-Commander  Ralph  Earle,  U.  S.  Navy ; 306 

Other  votes  scattered. 

The  above  named  officers  were  then  declared  elected. 

The  Secretary  and  Treasurer  reported  as  follows : 

The  past  year  the  Institute  suffered  an  irreparable  loss  in  the 
death  on  February  23,  1912,  of  Professor  Philip  R.  Alger,  U.  S. 
Navy,  who  had  been  its  successful  secretary  and  treasurer  since 
February  24,  1903. 

The  Board  of  Control  in  recognition  and  appreciation  of 
co-members  of  the  Institute  for  Professor  Alger's  devotion  to  the 
work  with  which  he  had  been  so  long  and  notably  associated, 
requested  Rear  Admiral  Knight  to  write  the  article  which  appeared 
in  the  issue  of  the  Proceedings  for  March,  1912.  Copies  of  this 
article  together  with  a  suitable  letter  were  transmitted  to  Mrs. 
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Alger.     Professor  Alger's  salary  was  continued   to  the  end  of 
February. 

Lieut.-Commander  \V.  B.  Wells,  U.  S.  Navy,  acted  as  secretar>- 
and  treasurer  from  August,  191 1,  until  November  191 1.  Professor 
Alger  after  November,  191 1,  was  able  on  account  of  his  health 
to  only  attend  the  meetings  of  the  Board  of  Control  on  December 
7,  191 1,  and  January  18,  1912. 

The  present  secretary  and  treasurer  was  elected  by  the  Board 
of  Control  on  February  27,  1912. 

A  firm  of  public  accountants  audited  the  books  of  the  Institute 
in  Marchj  finding  them  absolutely  correct,  a  real  and  deserved 
testimony  to  the  ability  and  faithfulness  of  the  clerk,  Mr.  Conroy. 

The  action  taken  at  the  last  annual  meeting  relative  to  nominat- 
ing officers  for  election  resulted  in  the  polling  of  a  heavy  vote,  the 
highest  vote  for  any  member  of  the  Board  of  Control  la^r  jrar 
being  72,  whereas  this  year  it  was  235.  Last  year  the  secretary  ar.4 
treasurer  received  sufficient  blank  proxies  to  enable  him  to  re-elect 
himself,  and  to  select  his  own  Board  of  Control.  This  year  there 
are  but  37  blank  proxies. 

The  membership  of  the  Institute  is  now  : 

Regular    795 

Life    129 

Associate    142 

Honorary    3 

Total    io6g 

During  the  year  11  members  resigned,  15  died,  and  109  new 
members  were  admitted,  making  a  total  increase  of  83,  against  21 
for  the  preceding  twelve  months.  This  is  an  increase,  but  ?till 
not  as  great  a  one  as  it  appears,  considering  that  in  1907  tlure 
were  979  members  in  all.  In  other  words,  in  five  years  there  has- 
been  a  net  increase  of  only  90  members. 

The  fpialitv  of  material  in  the  Proceedings  cannot  be  ver>' 
materially  improved  if  more  interest  than  is  evidenced  bv  this 
record  is  not  taken  by  the  service  at  large  in  it.  The  secretary  is. 
and  has  been  endeavoring  to  reach  every  officer  in  the  service, 
and  urge  them  to  become  members.  The  membership  from  the 
staff  and  Marine  Corps  is  not  as  large  as  it  should  be. 

Members  besides  getting  shipmalos  to  join  are  urged  to  obtain 
associate  members  from  their  friends  in  civil  life  who  are  in- 
terested in  the  service. 
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The  strictures  placed  by  the  Navy  Department  early  in  March, 
1912,  upon  the  material  permitted  to  be  published  in  the  Troceed- 
iNC.s,  materially  reduced  the  available  professional  topics  and 
deterred  many  officers  from  writing.  This  action  showed  itself 
immediately  to  the  secretary  in  the  fewer  articles  submitted.  On 
the  other  hand  this  procedure  is  a  distinct  advantage,  because  no 
officer  need  worry  in  the  slightest  on  what  he  submits  for  publi- 
cation, as  it  will  not  be  printed  save  with  the  full  authority  of  the 
Department. 

In  the  endeavor  to  get  mature  and  authoritative  papers  on 
professional  subjects  reference  to  the  War  College  was  made,  and 
through  the  co-operation  of  its  president,  much  valuable  matter 
has  been  nbtained  for  the  Proceedings.  Suggestions  for  topics 
of  articles  suitable  or  desired  by  the  service  are  always  much  wel- 
comed by  the  secretary. 

Financial  Statement  for  the  Year  Ending  October  i,  1912. 
Brielly  stated,  the  Institute's  financial  resources  consist  of : 

a  Bonds  having  a  market  value  of $42,604.50 

(Of  this  amount  $6753.14  is  the  Reser>'c  Fund.) 

b  Savings  deposits  to  amount  of 9,019.62 

c  A  check  deposit  in  Farmers'  National  Bank  of 9.927.52 

These  result  in  a  total  of $61,551.64 

Against  which  there  are  liabilities  of 5,654.83 

Therefore  leaving  the  present  actual   resources  of  the   In- 
stitute   $55,896.81 

Without  counting  the  bills  receivable  which  now  amount  to..     7,42502 

Or  if  they  arc  added  the  resources  become ..$63,321.83 

Approximately  the  cost  of  publishing^  the  Proceedings  per  year 
is  $11,000.  for  which  amount  there  is  received  from  the  interest 
on  investments,  the  dues,  the  subscriptions  and  the  advertisements, 
$6000. 

The  sale  of  extra  publications  thus  has  to  make  up  the  deficit. 
It  does  this,  and  leaves  a  balance  for  investinenl. 

The  excess  over  expenditures  and  liabilities  for  the  past  year 
has  been  $8,431.99.  In  considering  this  it  must  be  remembered 
that  this  figure  for  the  calendar  year  of  191 1  was  but  $150,  the 
(liflFerence  being  mostly  in  the  sales  of  books  printed  in  igi  i. 
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1/04  MiNUTKS  OF  THE  ANNUAL   MEETING. 

It  is  to  be  hoped,  as  Professor  Alger  stated  in  his  report  of  lijoj. 
that  at  some  not  so  distant  date,  we  may  reach  the  point  where 
the  income  from  our  investments  will  make  us  independent  of  any 
other  receipts  than  the  annual  dues  of  members.  To  accomplish 
this,  our  income  from  investments  must  be  increased  from  the 
present  $2235  per  annum  to  $7200  per  annum.  This  is  bcinjj  donr 
as  funds  become  available  by  their  investment  under  the  direction 
of  the  Board  of  Control  in  bonds  that  are  le^al  tnistee  security. 

The  following  were  then  elected  life  and  associate  members: 

Life. 
Mr.  C  O.  PauIIin. 

Associate. 

Lieutenant  Kemol.  Turkish  Navj'. 

Lieutenant  L.  T.  Cutter.  I'.  S.  Revenue  Cutter  Service. 

Mr.  K.  C.  Woodward. 

Mr.  Bumell  Poole. 

Mr.  K.  M.  Lundburff. 

Mr.  Elmer  A.  Sperr>'. 

Mr.  Wm.  E.  Clark. 

Lieutenant  James  Pine,  U.  S.  Revenue  Cutter  Service. 

Lieutenant  F.  J.  Sexton,  U.  S.  Revenue  Cutter  Service. 

Major  Wilmot  E.  Ellis.  C.  A.  C,  U.  S.  Army. 

Mr.  H.  E.  Kaighn. 

Lieutenant  M.  Nousret,  Turkish  Navy. 

Lieutenant  John  E.  McGourty,  U.  S.  Revenue  Cutter  Service. 

The  following:  resolution  proposed  by  Lieutenant  \\*.  R.  \  a:. 
Auken,  U.  S.  Xavy.  was  adopted: 

Resolved,  That  it  is  the  sense  of  this  meeting  that  the  Institute  slioui-i 
allow  the  members  ot  the  Board  of  Control  five  dtillars  for  each  nicetinii 
of  the  same  as  may  be  attended  l)y  them,  and  also  that  they  be  furnished  tnc 
copy  of  eaeh  book,  then  in  print,  that  is  published  by  the  Institute  that  tJ?o> 
may  desire. 

The  following  resolution  introduced  by  Connnander  I..  M- 
Nulton,  U.  S.  Xavy,  was  adopted : 

Resolved,  That  it  be  the  sense  of  this  meeting  that  the  remainder  ni  th-. 
salary  due  the  late  Profess4>r  .-Mger  for  the  time  for  which  he  was  clccit^! 
be  paid  to  his  widow,  antl  that  the  Secretary  and  Treasurer  ftirward  the 
same  with  a  suitable  letter  expressing  the  recognition  and  appreciation  h\ 
his  co-members  of  the  Institute  of  his  work  Un,  his  interest  in.  and  hi> 
success   with   the   affairs   of   the   Institute   and   its   pul>lication.    the    Pr*- 
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Conuiuuuler  A.  Ij.  Iloff.  U.  S.  Xavy,  suggested  a  change  in 
iiicthod  of  assigning  titles  for  prize  essays  for  the  Institute  each 
year.  After  a  disaission  of  the  suggestions  by  several  members, 
tlie  following  resolution  was  adopted : 

Rcsohcd,  That  it  is  the  sense  of  this  meeting  that  the  Board  of  Control 
each  year  obtain  from  the  summer  conference  of  the  Naval  War  College, 
the  Commander-in-Chiefs  of  the  Atlantic,  Pacific  and  Asiatic  fleets,  and  the 
Superintendent  of  the  N'aval  Academy,  suggestions  as  to  the  most  suitable 
subjects  on  which  the  prize  essays  should  he  written  each  year. 

There  being  no  further  business  before  the  meeting,  it  adjourned 
at  8.55  p.  m. 

Ralph  Earle, 

Lieut. 'Commander,  U.  S.  Navy, 

Secretary  and  Treasurer. 


LIST  OF  PRIZE  ESSAYS. 


1879. 

Raval   Edncation.    Prize    Essay,    1879.     By   Lieut.-Com.    A.    D.    Brova 

U.  S.  N. 
Naval   Education.    First   Honorable    Mentioa      By    Lieut.-Com.    C.  F. 

Goodrich,  U.  S.  N. 
Naval  Education.     Second  Honorable  Mention.     By   Commander  A.  T. 

Mahan.  U.  S.  N. 

1880. 

« The  Naval  Policy  of  the  United  States."    Prize  Essay.   1880.     By  Lim- 
tenant  Charles  Belknap,  U.  S.  N. 

1881. 

The  Type  of  (I)  Armored  Vessel,  (II}  Cruiser  best  suited  to  the  fracBt 
Needs  of  the  United  States.  Prize  Essay,  1881.  By  Lieutenant  £.  W. 
Very,  U.  S.  N. 

Second  Prize  Essay,  1881.    By  Lieutenant  Scaton  Schroeder,  U.  S.N. 

1882. 

Our  Merchant  Marine:    The  Causes  of  its  Decline  and  the   Means  to  be 
taken  for  its  Revival.    "  Nil  clarius  aquis."     Prize  Essay,   1882.    By 

Lieutenant  J.  D.  J.  Kelley.  U.  S.  N. 
*'  Mais  il  faut  cultiver  notre  jardin."    Honorable  Mention.     By  Master 

C  G.  Calkins,  U.  S.  N. 
"  Spero  meliora."    Honorable  Mention.    By  Lieut.-Com.  F.  E.  Chadwick. 

U.  S.  N. 
"Causa  latet:  vis  est  notissima."    Honorable  Mention.     By  Lieutenam 

R.  Wainwright,  U.  S.  N. 

1883. 

How  may  the  Sphere  of  Usefulness  of  Naval  OfiScers  be  extended  in  Time 

of  Peace  with   Advantage   to  the  Country  and   the  Naval    Service? 

"  Pour   cncourager   les   Autres."     Prize   Essay,    1883.      By    Lieutenant 

Carlos  G.  Calkins,  U.  S.  N. 
"Semper  paratus."     First  Honorable  Mention.     By  Commander    N.   H 

Farquhar,  U.  S.  N. 
"CuLiBET   IN   arte   SUA   CREDENDUM   EST."    Second    Honorablc    Mention. 

By  Captain  A.  P.  Cooke.  U.  S.  N. 

1884. 

The  Reconstruction  and  Increase  of  the  Navy.  Prize  Essay,  1884.  By 
Ensign  W.  I.  Chambers,  U,  S.  N. 

J885. 
Inducements  for  Retaining  Trained  Seamen  in  the  Navy,  and  Best  System 
of  Rewards  for  Long  and  Faithful  Service.    Prize  Essay,   18S5.     By 
Commander  N.  H.  Farquhar,  U.  .S.  N. 
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r886. 

What  Changes  in  OrKanization  and  Drilt  are  Necessary  to  Sail  and  Fight 
Effectively  Our  Warships  of  Latest  Type?  "Scire  quod  nescias." 
Prize  Essay,  1886.     By  Lieutenant  Carlos  G.  Calkins,  U.  S.  N. 

The  Result  of  all  Naval  Administration  and  Efforts  finds  its  Expres- 
sion IN  Good  Owjanization  and  THORoucn  Drill  on  Board  of  Slit- 
able  Ships.     Honorable  Mention.    By  Ensign  W.  L.  Rodgers,  U.  S.  N. 

1887. 

■  The  IVaval  Brigade:  its  Organiiation,  Equipment  and  Tactics.  "In  hoc 
signo  vinccs."    Prize  Essay,  1887.    By  Lieutenant  C.  T.  Hutchins. 

1888. 
Toipedoes.    Prize  Essay.  1888.    By  Lieut.-Com.  W.  VV.  Reisinger,  U.  S.  N. 

1891. 
The  Enlistment,  Training  and  Organization  of  Crews  for  our  Ships  of  War. 

Prize  Essay.  1891.     By  Ensign  A.  P.  Niblack,  U.  S.  N. 
Disposition  and  Employment  of  the  Fleet:  Ship  and  Squadron  Drill. 

Honorable  Mention,  1891.     By  Lieutenant  R.  C.  Smith.  U.  S.  N. 


Prize  Essay,  1892.    By 


1892. 

Torpedo-boats:   their  Organization  and  Conduct. 
Wm.  Laird  Clowes. 

1894. 
The  D.S.S.  Vesuvius,  with  Special  Reference  to  her  Pneumatic  Battery. 

Prize  Essay,  1894.     By  Licut-Com.  Seaton  Schroedcr.  U.  S.  N. 
Naval  Reform.     Honorable  Mention,  1894.    By  Passed  Assistant  Engineer 

F.  M.  Bennett.  U.S.N. 

1895. 

Tactical  Problema  in  Naval  Warfare.  Prize  Essay,  1895.  By  Lieut-Cora. 
Richard  Wainwright,  U.  S.  N. 

A  Summary  of  the  Situation  and  Outlook  in  Europe.  An  Introduc- 
tion to  the  Study  of  Coming  War.  Honorable  Mention,  1895.  By 
Richmond  Pearson  Hohson.  Assistant  Naval  Constructor,  U.S.  N. 

Suggestions  for  Increasing  the  Efficiency  of  Our  New  Ships.  Hon- 
orable Mention,  1895.     By  Naval  Constructor  Wm.  J.  Baxter,  U.S.  N. 

The  Battle  of  the  Yalu.  Honorable  Mention,  1895.  By  Ensign  Frank 
Marble,  U.  S.  N. 

1896. 

The  Tactics  of  Ships  in  the  Line  of  Battle.  Prize  Essay,  1896.  By  Lieu- 
tenant A.  P.  Niblack.  U.S.N. 

The  Organization,  Training  and  Discipline  of  the  Navy  Personnel 
AS  VIEWED  from  THE  Ship.  Honorabic  Mention,  1896.  By  Lieutenant 
Wm.  1-.  Fullam.  U.S.N. 

Naval  Apprentices,  Inducements.  Enlisting  and  Training.  The  Sea- 
man Branch  of  the  Navy.  Honorable  Mention,  1896.  By  Ensign 
Ryland  D.  Tisdalc.  U.  S.  N. 

The  Composition  of  the  Fleet.  Honorabic  Mention,  1896.  By  Lieuten- 
ant John  M.  Ellicoit.  U.S.N. 


ijoS 
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1897. 
Torpedo-boat  Policy.     Prize  Essay,    1897.     By   Ueutenani    R.    C 

U.  S.  N. 
A  PaoposED  Uniform  Course  of  Instructiok  ro«  thb   Naval  Miutu. 

Honornblc  Mention.   1897.     By  H.  G.  Dohrman.    Associate  Merober. 

U.  S.  N.  I. 
Torpedoes  in  Exercise  and  Battle.    Honorable  Mention*  1897.    By  Lie»- 

tcnant  J.  M.  EIHcolt.  U,  S.  N. 

1898. 
Esprit  de  Corpi:  A  Tract  for  the  Times.    Prize  Essay,  1898L     By 

Caspar  Frederick  Goo<lrich,  U.  S.  N. 
Our  Naval  Power.    Honorable  Mention.  1898.    By  Lieut.-Coin.  Rkband 

Wainwright,  U.  S.  N. 
Target  Practice  and  the  Training  of  Gun  Captains.     Honorable  Ue 

tion,  1898.    By  Ensign  R.  H.  Jackson.  U.  S.  N. 


CapttiM 


Prize  Essay,    1900.      Br  i^*=* 
Honorable  Mention,   190a   By 


tgoa 

Torpedo  Craft:    Types  and  Employment 

tenant  R.  H.  Jackson,  U.  S.  N. 
The  Automobile  Torpedo  and  its  Uses. 

Lieuter^ant  L.  H.  Chandler.  U.  S.  N. 

1901. 

Ifaval  Administration  and  Organixation.     Prize  Essay.  1901.     By  Ueolca- 
ant  John  Hood.  U.  S.  N. 

1903. 

Gunnery  in  Our  Navy.    The  Causes  of  its  Inferiority  and  Their  Reinedfaa, 
Prize  Essay.  1903.    By  Professor  Philip  R.  Alger,  U.  S.  V. 

A  Naval  Training  Policy  and  System.    Honorable  Mention,  1903.    B7 
Lieutenant  James  H.  Reid,  U.S.N. 

Systematic  Training  of  the  Enlisted  Personnel  of  the  Navy.     Honor- 
able Mention,  1903.    By  Lieutenant  C.  L.  Hussey.  U.  S.  N. 

Our  Tohpedo-Boat  Flotilla.    The  Training   Needed  to   Insure   its  EIR- 
ciency.    Honorable  Mention,  1903.    By  Lieutenant  £.  L.  Beach,  U.  S.  N. 
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1904. 
Prize  Essay, 


1904.    By  Lieutenant  S.  P,  Fol- 


The  Fleet  and  Its  Personnel 

linwider.  U.  S.  N. 
A   Plea  for  a  Higher  Physical.  Mokal  and  Intdxectual 

OF  THE   Personnel  for  the   Navy.    Honorable   Mention. 

Medical  Inspector  Howard  E.  Ames,  U.S.  N. 


Staxdaid 
1904.     §r 


tgos. 

Prize  Essay,  1905. 


American  Ifaval  Policy 

Fiskc,  U.  S.  N. 
The  Department  of  the  Navy.    Honorable 
Admiral  Stephen  B.  Luce,  U.  S.  N. 

1906. 

Promotion  by  Selection.    Prize  Essay.  1906. 

Rittcnhousc.  U.  S.  N. 
The  Elements  of  Fleet  Tactics.    First  Honorable 

Lieut. -Com.  A,  P.  Niblack.  U.  S  N. 


By  Commander  Bradley  A. 
Mention,   1905.     By   Rear- 
By  Commander  Hawley  O. 
Mention.   I9o6l     B7 


I 
I 
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Glxanincs  from  the  Sea  of  Japan.     Second  Honorable  Mention,   1906. 

By  Captain  Scalon  Schroeder,  U.  S.  N. 
The  Purchase  System  or  the  Nav^'.    Third  Honorable  Mention.  1906. 

By  Pay  Inspector  J.  A.  Mudd.  U.  S.  N. 


1907- 
Prize  Essay,  1907. 


By  Pay  Inspector 


Storekeeping  at  the  Navy  Yards. 
John  A.  Mudd,  U.  S.  N. 

Battle  Rehearsals.  A  few  thoughts  on  our  next  step  in  Fleet-Gunnery. 
First  Honorable  Mention.  1907.  By  Licut-Coradr.  Yates  Stirling, 
U.  S.  N. 

The  Naval  Profession.  Second  Honorable  Mention,  1907.  By  Comman- 
der Bradley  A.  Fiske,  U.  S.  N. 

I  1908- 

A  Few  Hints  to  tbe  Stndy  of  Naval  Tactics.  Prize  Essay,  1908.  By 
Lieutenant  W.  S.  Pye,  U.  S.  N. 

The  Money  for  the  Navy.  First  Honorable  Mention.  1908.  By  Pay 
Inspector  John  A.  Mudd.  U.  S.  N. 

The  Nation's  Defense— the  Offensute  Fleet.  How  Shall  We  Prepare 
It  for  Battle?  Second  Honorable  Mention,  1908.  By  LieuL -Com- 
mander Yates  Stirling,  U.  S.  N. 


Prize  Essay,   1909.     By 
By  Commo- 


1909. 

Some  Ideas  about  Organizatioa  on  Board  Ship 

Lieutenant  Ernest  J.  King,  U.  S.  N. 
The  Navy  and  Coast  Defence.    Honorable  Mention,  1909 

dore  W.  H.  Beehler,  U.  S.  N. 
The  Reorganization  of  the  Naval  Establishment.    Honorable  Mention, 

1909.     By  Pay  Inspector  J.  A.  Mudd.  U.  S.  N. 
A  Plea  for  Physical  Training  in  the  Navy.    Honorable  Mention,  1909 

By  Commander  A.  P.  Niblack.  U.  S.  N. 


19 10. 

Th«  Merchant  Marine  and  the  Navy.  Prize  Essay,  1910.  By  Naval  Con- 
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The  Naval  Stuatecy  of  the  Russo-Japanese  War.  Honorable  Mention, 
1910.     By  Lieutenant  Lyman  A.  Gotten.  U.  S.  N. 


ign. 
Nary  Yard  Economy.    Prize  Essay,  1911.    By  Paymaster  Charles  Conard, 

U.  S.  N. 
Naval  Power.    Honorable  Mention,  igii.    By  Captain  Bradley  A.  Fiske, 

U.  S.  N. 
Wanted — First  Aid.     Honorable  Mention,  igti.     By  Commander  C.  C. 

Marsh.  U.  S.  N. 

19 12. 

Naval  Might    Prize  Essay.  1912.    By  Lieutenant  Ridgely  Hunt,  U.  S.  N. 

(retired). 
Inspection  Duty  at  the  Navy  Yards.     Honorable  Mention,  1912.     By 

Licui.-Commander  T.  D.  ParVer,  U.  S.  N. 


SPECIAL  NOTICE, 


NAVAL  INSTITUTE  PRIZE  ESSAY.  1913. 


A  prize  of  two  hundred  dollars,  with  a  gold  medal,  and  a  life-rocmber- 
ship  in  the  Institute,  is  offered  by  the  Naval  Institute  for  the  best  essar 
presented  on  any  subject  pertaining  to  the  naval  profession,  subject  to 
the  following  rules : 

1.  The  award  for  the  prize  shall  be  made  by  the  Board  of  Control,  %-oting 
by  ballot  and  without  knowledge  of  the  names  of  the  competitors. 

2.  Each  competitor  to  send  his  essay  in  a  sealed  envelope  to  the  Secrt- 
tary  and  Treasurer  on  or  before  January  i,  1913.  The  name  of  the  writer 
shall  not  be  given  in  this  envelope,  but  instead  thereof  a  motto.  Accom- 
panying the  essay  a  separate  sealed  envelope  will  be  sent  to  the  Secretary 
and  Treasurer,  with  the  motto  on  the  outside  and  writer's  name  and  motto 
inside.  This  envelope  is  not  to  be  opened  until  after  the  decision  of  the 
Board. 

3.  The  successful  essay  to  be  published  in  the  Proceedings  of  the  Insti- 
tute; and  the  essays  of  other  competitors,  receiving  honorable  mention,  to 
be  published  also,  at  the  discretion  of  the  Board  of  Control ;  and  no  change 
shall  be  made  in  the  text  of  any  competitive  essay,  published  in  the  Pro- 
ceedings of  the  Institute,  after  it  leaves  the  hands  of  the  Board. 

4.  If,  in  the  opinion  of  the  Board  of  Control,  the  best  essay  presented 
is  not  of  sufficient  merit  to  be  awarded  the  prize,  it  may  receive  "  Honorable 
Mention  "  or  such  other  distinction  as  the  Board  may  decide. 

S-  In  case  one  or  more  essays  receive  "  Honorable  Mention,"  the  writer 
of  the  first  of  them  in  order  of  merit  will  receive  seventy-five  dollars  and  a 
life-membership  in  the  Institute. 

6.  Any  essay  not  having  received  honorable  mention  may  be  published 
also,  at  the  discretion  of  the  Board  of  Control,  but  only  with  the  consent 
of  the  author. 

7.  The  essay  is  limited  to  fifty  (50)  printed  pages  of  the  Proceedings  of 
the  Institute. 

8.  All  essays  submitted  must  be  either  typewritten  or  copied  in  a  clear 
and  legible  hand. 

9.  In  the  event  of  the  prize  being  awarded  to  the  winner  of  a  previous 
year,  a  gold  clasp,  suitably  engraved,  will  be  given  in  lieu  of  the  gold 
medal. 

By  direction  of  the  Board  of  Control. 

RALPH  EARLE, 
Lieut. -Commander,  U.  S.  N.,  Secretary  and  Treasurer. 


NOTICE. 

The  U.  S.  Naval  Institute  was  established  in  1873.  having  for  its  object 
the  advancement  of  professional  and  scientific  knowledge  in  the  Navy. 
It  now  completes  its  thirty-ninth  year  of  existence,  trusting  as  hereto- 
fore for  its  support  to  the  officers  and  friends  of  the  Navy.  The  mem- 
bers of  the  Board  of  Control  cordially  invite  the  co-operation  and  aid  of 
their  brother  officers  and  others  interested  in  the  Navy,  in  furtherance 
of  the  aims  of  ihc  Institute,  by  the  contribution  of  papers  and  communi- 
cations upon  subjects  of  interest  to  the  naval  profession,  as  well  as  by 
personal  support  and  influence. 

Gn  the  subject  of  membership  the  Constitution  reads  as  follows: 


ARTICLE  VII. 

Sec  I.  The  Institute  shall  consist  of  regular,  life,  honorary,  and  asso- 
ciate members. 

Sec.  2.  Officers  of  the  Navy,  Marine  Corps,  and  all  civil  officers  at- 
tached to  the  Naval  Service,  f-hnU  be  entitled  to  become  regular  or  life 
members,  without  ballot,  on  payment  of  dues  or  fees  to  the  Secretary 
and  Treasurer.  Members  who  resign  from  the  Navy  subsequent  to  join- 
ing the  Institute  will  be  regarded  as  belonging  to  the  class  described  in 
this  Section. 

Sec.  3.  The  Prixe  Essayist  of  each  year  shall  be  a  life  member  wf*hout 
payment  of  fee. 

Sec.  4.  Honorary  members  shall  be  selected  from  distinguished  Naval 
and  Military  Officers,  and  from  eminent  men  of  learning  in  civil  life. 
The  Secretary  of  the  Navy  sIkiII  be,  ex  officio,  an  honorary  member. 
Their  number  shall  not  exceed  thirty  (30).  Nominations  for  honorary 
members  must  be  favorably  reponed  by  the  Board  of  Control,  and  a  vote 
equal  to  onc-hall  the  number  of  regular  and  life  members,  given  by  proxy 
or  presence,  shall  be  cast,  a  majonty  electing. 

Sec.  5-  Associate  members  shall  be  elected  from  Officers  of  the  Army. 
Revenue  Cutter  Service,  foreign  officers  of  the  Naval  and  Military  pro- 
fessions, and  from  persons  in  civil  life  who  may  be  interested  m  the 
purposes  of  the  Institute. 

Sec.  6.  Those  entitled  to  become  associate  members  may  be  elected  life 
members,  provided  that  the  number  not  officially  connected  with  the  Navy 
and  Marine  Corps  shall  not  at  any  time  exceed  one  hundred  (100). 

Sec.  7.  Associate  members  and  life  members,  other  thnn  those  entitled 
to  regular  membership,  shall  be  elected  as  follows:  "Nominations  shall 
be  made  in  writinR  to  the  Secretary  and  Treasurer,  with  the  name  of  the 
member  making  them,  and  such  nominations  shall  be  submitted  to  the 
Board  of  Control,  and,  if  their  report  be  favorable,  the  Secretary  and 
Treasurer  shall  make  known  the  result  at  the  next  meeting  of  the  Insti- 
tute, and  a  vole  shall  then  be  taken,  a  majority  of  votes  cast  by  members 
present  electing." 

Tlie  Proceedings  arc  published  quarterly  and  anyone  may  subscribe  for 
Ihcm.  The  annual  subscription  is  $3.00;  single  copies,  75  cents.  Annual 
dues  for  members  and  associate  members.  ?2.oo.  Fee  for  life  membership, 
$30.00. 

All  letters  should  be  addressed  U.  S.  Naval  Institute.  Annapolis.  Md. 
and  all  checks,  drafts,  and  money  orders  should  be  made  payable  to  the 
same. 


SPECIAL  NOTICE  TO  MEMBERS. 


It  is  believed  that  the  interest  and  scope  of  the  essays  an-; 
articles  published  in  the  Proceedings  can  be  continued  and  r:- 
proved»  and  you  are  cordially  invited  to  assist  in  this  work. 

Should  any  topic  occur  to  you  on  which  you  Ix^Heve  an  essay 
or  article  shoukl  be  written,  or  on  which  you  w*oiil<l  like  to  read 
one,  send  such  topic  to  the  Secretary  at  once.  These  topics  will 
be  published  in  the  Prockkdinos  as  suggested,  desirable  ones  h>r 
essays  and  articles,  and  thus  many  essays  and  articles  on  a  wide 
range  of  subjects  may  be  obtained. 
By  direction  of  the  F>oard  of  Control. 

Rai-ph  Earle, 

Lieut. -Commander,  U.  S.  \'a:\. 
Sccretarx  and  Treasurer. 


NOTICE  TO  MEMBERS. 


More  memben,  both  regular  and  usociate,  are  much  desired.  Aof  increite  in 
membenhip  invariably  means  a  larger  number  of  papers  and  eisa]rt  submitted, 
and  consequently  an  improvement  in  the  Pkocibdings. 

You  are  requested  to  send  or  give  the  attached  slip  to  some  one  eligible  for 
membership,  urging  him  to  join. 
By  direction  of  the  Board  of  Control, 

Ralph  Earli, 

Stcrttaij'Trgajurtr . 


GONSTrnmON.  Art  vn,  Sec  S.—"Thgtuuwaidau/brrtffahrwidaam»elaUm0mb€r» 
shall  bt  two  doHan,  papaAls  upon  fotiang  thm  IntttHM^  and  upon  th*  FIRST  DAY  OF 
EACH  SUCCEEDING  JANUARY.** 

There  la  no  InltJattai  fee. 
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Secretary  and  Treasurer y 

U,  S.  Naval  Institute, 

Annapolis,  Md. 
Dear  Sir: 

Please  enroll  my  name  as  a  (  ^  -J  member  of  the 
U,  S,  Naval  Institute  from  this  date,  and  forward  all 
publications  until  further  directed  to  the  following  address: 


Respectfully, 


- ..,  U.  S.  N. 
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Proceedings  of  the  U.  S.  Naval  Institute,  Annapolis,  Maryland 

Published  March.  June,  September,  and  December  of  caeh  year. 
Annual  subscription  (o  the  Proczepincs  for  non-cncmbcrs.  $3.00;  sxn^ 
copies,  75  cents.    Foreign  postage,  40  cents. 

Members  or  subscribers  desiring  to  receive  ihcir  conies  of  ihe  !**»• 
CCEOINCS  bound  in  cloth  may  do  so  by  the  payment  of  $Ij6o  per  year  in 
addition  to  their  dues  or  subscription,  of  which  60  cents  is  for  postage. 

Marine  and  Naval  Boilers  (1912). 

By  Lieut.-Commander  Frank  Lyon.  U.  S.  N..  attached  to  U.  S-  Naral 
Engineering  Experiment  Station,  and  LieuL-Commander  A.  W.  Hinds. 
U.  S.  N.,  Head  of  Department  of  Marine  Engineering  uid  Naval 
Construction,  U.  S.  Naval  Academy. 

This  book  was  prepared  in  order  to  provide  an  up  to  date  text-book 
for  the  midshipmen  at  the  U.  S.  Naval  Academy.  Plates  and  dr* 
scriptions  include  the  most  modem  boiler  installations  on  na^'al  ves- 
sels. The  great  gain  in  fuel  economy  made  possible  by  the  combina- 
tion of  gas  analysis  with  intelligent  firing  is  fully  described.  The 
causes  of  boiler  corrosion  with  the  practical  methods  of  its  prevcntioo 
are  included.  The  chapter  on  firing  covers  the  use  of  oil  fuel  in 
addition  to  coal.  A  study  of  the  book  should  furnish  all  the  infor- 
mation necessar>'  for  the  eflicient  handling  of  a  boiler  plant.  This  book 
has  been  revised  to  date  of  June,  1912. 

CoNTEKTs:  1.  Historical:  Oassificatton  of  Boilers. — II.  Fire  Ttjbe 
Boilers— IH.  Water  Tube  Boilers.— IV.  Boiler  Fittings.— V.  Boiler 
Accessories. — VI.  Notes  on  Boiler  Design. — VII.  Heat  and  Heat 
Transfer — VIII.  Combustion. — TX-  C o  a  1. — X.  Liquid  F  u  c  I— XT. 
Firing.— XII.  Draft.— XIII.  Corrosion:  Water  Treatment.- XIV. 
Regulations  for  Care  and  Management. — XV.  Boiler  Tests. — Ap- 
pendix and  Tables. 

The  book  is  profusely  illustrated  by  text  figures  and  14  folding 
plates.    It  is  printed  on  unglazed  paper  thus  relieving  eye  strain 

f^vo,  ^50  pases.    Round  in  fufl  cloth.    Price  $3.00.    Postage  .>|  cents. 

Mechanical  Processes  (1913), 

By  Lieut.  G.  W.  Dan  forth.  U.  S.  Navy.  Instructor  in  the  Depart- 
ment of  Marine  Engineering  and  Naval  Construction,  U.  S.  Naval 
Academy. 

Giving  an  account  of  the  materials  used  in  engineering  construction 
and  of  the  essential  features  in  the  methods  of  producing  them,  also 
describing  shop  processes  and  equipment  for  the  shaping  of  metals 
into   forms   for  engineering  and  general  uses. 

Effort  has  been  made  to  present  the  subject  matter  in  brief  and 
elementary  form,  with  sufficient  detail  to  outline  methods  and  prin- 
ciples clearly.  It  is  intended  to  show  completely,  though  briefly,  the 
steps  of  metal  manufacture  from  the  ore  to  the  finished  product,  $0 
that  the  student  may  be  enabled  to  classify  all  branches  of  metal 
manufacture,  and  may  pursue  intelligently  such  study  as  will  give 
fuller   information   than    is   possible  to   include  herein. 

Contents:  I.  Introductory:  Engineering  Materials. — 11.  A  General 
Outline  of  Metal-Producing  Processes. — HI,  Fuels. — IV.  Iron  and 
Steel. — V.  Mechanical  Treatment  of  Metals.  Heat  Treatment  of 
Metals.— VI.  The  Re-Manufacture  of  Metals.— VII.  Shops  of  Machin- 
ery Building  and  Repairing  Plants.  Drawing  for  Shop  Use. — VIII. 
The  Pattern  Shop.— IX-  The  Foundry.— X.  The  Blacksmith  Shop- 
XL  The  Machine  Shop.— XIL  The  Boiler  Shop— XHI  Other  Shops; 
Special  Processes.- Appendix     Data  and  Useful  Information. 

Svo,  4^1  pages,  270  illustrations.  fuH  cloth.  Price  $3.30.  Postagt  Jj 
cents.  {2) 
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Nautical  Phraseology  (igii). 

By  the  Department  of  Modern  Languages,  U.  S.  Naval  Academy. 

kThis  book  is  published  for  the  use  of  the  midshipmen  of  the  first 
class  at  the  U.  S.  Naval  Academy.     It  contains  examples  of  social 
correspondence  in  English,  French,  Spanish,  and  German,  conversa- 
tions   on   subjects   most    frequently    required    in    international    naval 
intercourse,  a  table  of  corresponding  ranks  of  officers  of  the  United 
States,    French.    Spanish,    German,    and    British    navies,   and    a    well 
^-       selected    professional    vocabulary    of    about    three    hundred    words. 
^H      Although  German  is  not  a  part  of  the  course  at  the  Naval  Academy, 
^K      the  German  text  was  available  and  was  inserted  with  the  idea  that  it 
^K      might  be  useful  to  the  midshipmen  after  graduation.     This  book  it 
^H     especially   recommended   for  the  use  of   midshipmen  preparing  for 
^H     final  examination. 
^K        i^mo,  ni  pa^es,  cloth  binding.    Price  75  cents.    Postage  5  cents. 

Naval  Electricians*  Text-Book.     2  vols.     (2d  Edition,  19x1). 

bThis  is  an  enlarged  edition  of  the  corrected  reprint  of  IQIO  by  Com- 
mander W.  H.  G.  Bullard,  U.  S.  Navy.     Owing  to  the  constantly  in- 
creasing instaltation  of  electrical   apparatus  on  ships  of  war,   it  has 
been  thought  advisable  to  divide  the  original  book  into  two  volumes, 
^v  Volume  I  contains  the   theoretical  study  of  the  subject  in  general 

^m      and  covers  the  principles  involved  in  the  construction  of  all  direct- 
^"      current   machines,   instruments,   devices   and   apparatus,   with   an   en- 
larged chapter  on  the  principles  of  alternating  currents  and  circuits. 

Volume  II  deals  with  the  purely  practical  part  of  the  subject,  and 
contains  descriptive  matter  of  all  generators,  motors,  motive  power, 
etc.,  with  their  different  applications,  with  elementary  and  completed 
wiring  diagrams  and  sketches  of  connections  including  all  means  of 
interior  communications.  This  volume  has  been  considerably  enlarged 
and  furnishes  practical  information  of  much  value. 

Volume  I  contains  the  following  chapters:  Chapter  I.  Derivation 
and  Definitions  of  Units. — Chapter  II.  Resistance. — Chapter  III. 
Primary  Batteries. — Chapter  IV.  Types  of  Primary  Batteries. — 
Chapter  V.  Secondary  Batteries. — Chapter  VI.  Ohm's  Law  and  its 
Application  to  Simple  and  Divided  Circuits. — Chapter  VII.  Magne- 
tism and  Electro-Magnetism. — Chapter  VIII.  Electro-Magnetic  In- 
duction.— Chapter  IX.  Elementary  Theory  of  the  Electric  Generator. 
— Chapter  X.  Generators. — Chapter  XI.  Efficiencies  and  Losses  of 
Generators.— Chapter  Xll.  Dynamo  Equations Chapter  XIII.  Run- 
ning Generators  in  Parallel. — Chapter  XIV.  Theory  of  Motors  and 
Motor  Control. — Chapter  XV.  Principles  of  Alternating  Currents. — 
Chapter  XVI.  Dynamo  Electric  Machine5.^<;hapter  XVII,  Tests 
and  Experiments  with  Dynamo  Electric  Machines. — Chapter  XVIII. 
Incandescent  Lamps.— Chapter  XIX.  Arc  Lights.— Chapter  XX. 
Measuring  Instruments. — Chapter  XXI.  Measurements. — Chapter 
XXII.  Faults  of  Generators  and  Motors.— Chapter  XXIII.  Testa 
for  and  Location  of  Faults. — Chapter  XXIV.  Telephones.— Chapter 
XXV.  Principles  of  Wireless  Telegraphy.— Chapter  XXV!.  Prin- 
ciples of  Wireless  Telephony. 

Volume  II  contains:  Chapter  I.  Service  Generators. — Chapter  11. 
Service  Motors. — Chapter  III  Motor  Starting  and  Controlling 
Devices. — Chapter  IV.  Application  of  Motors. — Chapter  V.  Motive 
Power  for  Generators. — Chapter  VI.     Switchboards  and  Distribution 

Panels Chapter  VIT.     Wires.— Chapter  VIU.    Wiring.— Chapter  IX. 

Wiring  Appliances  and  Fixtures. — Chapter  X,  Electrical  Interior 
Communications. — Chapter  XI.  Care  of  Electric  Plant  and  Accessories. 
Volnme  I  contains  about  600  pages  and  J50  illustrations.  Volume  II, 
about  650  pages  and  310  illustrations.  Price  of  each  volume,  $S-00. 
Postage,  2$  cents  for  each  volume, 
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Experimental  Engineering  (1911). 

By  Commander  U.  T.  Holmes,  U.  S.  Navy. 

In   attempting   to   revise   the   volume  of   "  Notes  on    Experii 
Engineering,"  compiled  by  the  author  in   1907,  so  much  new  1 
was  at  hand,  and  so  many  changes  were  found  necessary,  that  h 
deemed  advisable  to   re- write  ihc  whole   book. 

The  new  book  should  be  of  great  assistance  to  those  officers  who 
wish  to  embrace  the  many  opportunities  to  record  valuable  engineering 
data  and  make  proper  deductions  therefrom. 

Contents  :  I.  Introduction :  Engineering  calculations.  Limits  of 
accuracy.  Measurements.  Limits  of  error.  Si^iHcant  5gures.  Re- 
ports.— II.  Instruments  for  Computing  Experimental  Data:  The 
logarithmic  scale.  Different  forms  of  the  logarithmic  scale.  The 
slide  rule,  Planimeters. — III  Instruments  for  Recording  Experimen- 
tal Data:  The  measuring  machine.  Pressure  and  vacuum  gages 
Recording  gages.  Gage  testing  apparatus.  Thermometers  and 
pyrometers.  Revolution  counters.  Tachometers.  Speed  regulators-— 
IV.  Measurement  of  the  Quality  of  Steam:  Definitions  in  thermody- 
namics. Steam  calorimeters  and  their  use.  The  temperature-entropy 
diagram  and  its  uses. — V.  Measurement  of  the  Rate  o  f  Flow  of 
Water:  Water  meters  of  various  forms.  Weirs. — VI.  Measurement  of 
the  Rate  of  Flow  of  Air  and  Steam :  The  anemometer.  Pilot's  tube 
for  low  air  pressures.  Steam  flow  meters.  Air  flow  meterv — VTI. 
Measurement  of  Power:  Definitions.  The  steam  engine  indicator, 
errors  to  which  it  is  subject  and  methods  of  calibration.  Other 
means  of  measuring  power.  Dynamometers.  The  torsionmeter 
Calculation  of  shaft  horse  power.  Various  forms  of  the  torsionmeieXjH 
— VIII.  Testing  Materials  of  Construction:  Definitions.  ^^*^^*'lB 
machines  and  their  operation.  Cements.  Classification  of  an^B 
methods  of  testing. — IX.  Engine  Lubrication:  Systems  of  lubrication 
Engine  lubricants.  Testing  lubricants,  determinations  required  and 
apparatus  used.  Oil  testing  machine.  Tests  on  board  ship. — X,  The 
Selection  and  Testing  of  Fuel :  Testing  coal.  Fuel  calorimeters  and 
their  operation.  Testing  fuel  oil.  Practical  tests  with  the  Navy  Stand* 
ard  outfit.  Specifications  for  fuel  oilsv — XI.  Flue  Gas  .Analysis:  The 
Orsatt-Mucncke  and  Hays  apparatus.  Automatic  COi  recorders 
Time  Firing  Devices:    Various  makes  used  on  naval  vessels. 

Sva,  jji  pagfs.  /5J  Ulusirations.  Cloth,  I^rice  Sj.txt.  Postage  ij 
cents. 


Engineering  Mechanics  (igii). 

A  revision  of  "  Notes  on  Machine  Design."  prepared  by  Officers 
the  Department  of  Marine  EnRlneering  and  Naval  Construction.  V. 
Naval  Academy,  combined  with  the  mathematics  and  general  principl 
necessary  for  the  solution  of  the  problems,  by  C.  N.  Offley,  U.  S.  N. 

Contents:  I.  Units,  Definitions,  Quality  of  Materials.  Forces  Act- 
ing on  a  Machine. — II.  General  ProMem  of  Design.  Effect  of  Tero- 
tsrature.  Steady,  Sudden  and  Impulsive  Loads.  Fatigue.  Wohler's 
aw.  Factors  of  Safety. — HI.  Resilience,  Sudden  and  Impulsive 
Loads.  Tables  of  Strength,  etc  Tension.  Compression.  Shearing 
Modulus  of  Rigidity. — IV.  Bending.  Moments  of  Inertia.  Modulus 
of  Section.  Table  of  I,  Z,  etc  Tables  and  Curves  of  Shearing  Face, 
Brnding  Moments,  Defleclion. — V.  Directions  for  Practical  Work 
Practical  Problem  I.  The  Knuckle  Joint. — VI.  Bolts,  Nuts.  Screws.— 
Forms  of  Screw  Threads.  Applications  of  Bolts,  Studs,  Nuts,  etc 
Stresses  in  Bolts  and  Screws.  Friction  and  Efficiency  of  Screws. 
Number,  Size  and  Pitch  of  Cylinder  Cover  Studs. — VII.  Practical 
Problem  II:  The  Screw  Jack. — VIII.  Compound  Stresses:  Bending 
Combined  with  Tension  or  Compression.  Combined  Stresses.  Struts 
and  Columns.    Ruler's  Formula.     Empirical  Formulae.     Rankine*s  or 
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Gordon's  Straight  Line  Formula. — IX.  Cotters:  Design  of  Cottcred 
Joint.  Gib  and  Cotter.  Taper  of  the  Cotter. — X.  The  Theory  of  the 
Connecting  Rod— XI.  Practical  Problem  III:  Strapped  Connecting 
Rod. — XII.  Practical  Problem  IV:  The  Naval  Type  of  Connecting 
Rod. — XIII.  Shafts  and  Journals:  Torsion.  Strength  of  Shafts. 
Twist  of  Shafts.  Size  of  Shaft  for  Given  Horse-Power.  Strength 
of  Journals  and  Pins.  Table  of  Bearing  Pressures.  Combined  Turn- 
ing and  Bending  Moments.  Couplings  and  Bolts. — XIV.  Friction 
and  Lubrication  of  Bearings:  General  Effect  of  Friction.  Dry  and 
Lubricated  Surfaces.  Nommal  or  Projected  Area  of  Bearing.  Work 
of  Friction.    Value  of  M.     Pressure  in  Bearing.     Forced  Lubrication. 

»  Anti-Friction  Metal.  Thrust  Bearing. — XV.  Notes  ^n  the  Design 
of  Crank  Shaft.  Cross-Head  Pins,  etc.:  Practical  Problem  V.— XVI. 
I.  H,  P.  Reouired.  Design  of  Cylinders,  Valve  Chests,  Pistons,  Rods» 
Pipes,  etc. — Bureau  of  Steam  Engineering  Check  for  Strength  of  Steel 
Pistons. — XVII.  Notes  on  the  Design  of  Cylindrical  Boilers. — XVIIL 
Notes  on  Screw  Propellers. 

ftvo,  $26  pages,  2  plates.  Bound  in  full  cloth.  Price  $3.00.  Postage 
?5  cents. 

Elements  of  Hydrographic  Surveying  (1911). 

By  Lieut. -Commander  George  Wood  Logan,  U.  S.  N.  All  branches 
of  the  work  connected  with  a  marine  hydrographic  survey  as  ordi- 
narily carried  out  have  been  completely  described,  and  the  book  is, 
therefore,  available  for  purposes  of  reference  for  naval  officers  and 
others  who  may  be  engr.ged  in  such  work. 

Contents:  I.  Outline  of  a  Hydrographic  Survey. — II.  Instruments 
for  Hydrographic  Surveying. — III.  Base  Line  Measurement. — IV. 
Signals  and  their  Constructions.— V.  The  Triangulation,  Main  and 
Secondary. — VI.  Topography. — VII.  Hydrography. — VIH.  Astronom- 
ical and  Magnetic  Observations. — IX.  Tidal  Data. — X.  Classes  of 
Surveys. — XI.  Plotting. 
K  Appendix:  I.  Distance  in  Feet  Corresponding  to  the  Angle  Sub- 
y  tended  by  a  Ten-foot  Pole. — 11.  Table  of  Dip  for  Computation  of 
Heights. — HI.  List  of  Articles  Required  by  a  Party  for  Construction 
of  a  Tripod  Signal. — IV.  List  of  Articles  Required  for  Triangulation 
Party. — V.  List  of  Articles  Required  by  Boat  Sounding  Party. 

r^mo,  176  pages,  full  cloth.    Price  $1.40.    Postage  7  cents. 

Manual  of  Wireless  Telegraphy  for  the  use  of  Naval  Electricians 
(Revised  and  Enlarged.  191 1). 

By  Lieut-Commander  S.  S.  Rohison,  U.  S.  Navy,  with  revisions 
and  additions  by  L.  W.  Austin,  Ph.D..  Navy  Department.  Bureau  of 
Equipment,  and  Wm.  S.  Cowles.  Chief  of  Bureau. 

Contents:  General  Review  of  Facts  Relating  to  High  Frequency 
Currents. 

Units. — Capacity,  Self-induction,  and  Mutual  Induction. — Electric 
Oscillations. — Sending  Circuits  and  Apparatus. — Receiving  Circuits 
and  Apparatus. — Installation  and  Operation. — Miscellaneous. — Appen- 
dices.— ^Index. 

8vo,  iio  pages  text,  illustrated  by  J20  figures.  Bound  in  full  white 
canvas.    Price  :^r.3H.    Postttfic  i^  cents. 

The  Bluejacket's  Manual,  U.  S.  Navy  (New  Edition,  191 1). 

By  Lieutenant  Ridley  McLean,  U.  S.  Navy.  An  illustrated  Naval 
Catechism.  It  contains  valuable  information  on  all  subjects  of  inter- 
est to  the  Man-of-War's  Man,  and  is  a  splendid  book  for  the  use  of 
Petty  Officers  who  wish  to  qualify  for  promotion  to  Warrant  Officers. 
Also  for  Naval  Militiamen  who  wish  to  familiarize  themselves  with 
the  duties  of  the  Man-of-War's  Man. 

Full  flexible  leather  Oiiidmg,  poektt  and  iuck.  Price  $i.^  Poslanc 
6  cents.  tSt 
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Navigation  and  Compass  Deviations  (Revised  and  Enlarged, 

1911). 

By  Commander  W.  C.  P.  Muir,  U.  S.  Navy.  Head  of  Dcpartmeti!  of 
Navigation.  U.  S.  Naval  Academy.  A  practical  treatise  on  nari^lion 
and  nautical  astronomy,  including  the  theory  of  compass  deviation, 
prepared  for  ti^e  as  a  text-book  at  the  U.  S.  Naval  Academy.  Though 
written  primarily  for  use  of  midshipmen,  the  various  subjects  have 
been  so  presented  that  any  zealous  student  possessing  but  a  slight 
knowledge  of  trigonometry  may  be  able  to  master  the  methods  given 

Much  attention  has  been  given  to  a  description  of  the  various  nari- 
prational  instruments,  their  uses  and  errors;  to  the  principles  involved 
m  the  construction  of  charts  as  well  as  to  an  account  of  the  work 
usually  performed  on  them;  and  the  subject  of  pilotage  has  been  con- 
sidered at  length.  The  chapters  on  compass  deviation  include  not  only 
the  theory  but  the  various  practical  methods  of  compensation,  using 
the  rectangular  method.  Enough  of  theoretical  astronomy  has  been  in- 
corporated to  enable  any  one  without  a  previous  knowledge  of  that 
science  to  pursue  the  study  of  the  practical  part  of  nautical  astronomy. 

The  chapter  on  Time  goes  largely  into  detail  and  is  illustrited  by 
the  solution  of  many  examples,  as  arc  all  other  parts  of  the  book. 

In  a  consideration  of  "lines  of  position"  considerable  space  is  given 
not  only  to  the  theories  and  practice  of  Sumner,  but  to  the  later 
adaptation  of  those  theories  by  A.  C.  Johnson,  R.  N. 

The  book  includes  a  chapter  on  the  "  New  Navigation,"  or  the 
method  of  Marcq  Saint-Hilaire.  with  a  full  explanation  of  the  solutions 
by  computation,  by  nomography,  and  by  Ltttlehales'  graphic  method; 
aho  chapters  on  the  "  Day's  Work."  the  "  Tides  "  and  the  "  Identifica- 
tion of  Heavenly  Bodies";  and  is  in  every  respect  an  up-to-date  treatise 
on  Modern  Navigation.  It  has  been  designed  to  furnish  forms  for 
arrangement  of  work,  and  is  a  handy  volume  in  respect  to  dimensions^ 
It  is  printed  on  opaque,  thin  piaper  of  excellent  quality  and  bulks  but 
154  inches  from  cover  to  cover  inclusive,  although  containing  765  pages 

Besides  useful  tables,  extracts  from  the  nautical  almanac,  and 
plates  of  hydrographic  and  topographic  signs  and  symbols,  of  vtri»- 
tion  and  of  circles  of  position  on  a  Mercator  chart,  there  are  four 
appendices. 

Appendix  A  is  a  description  of  submarine  signals;  appendix  B  de- 
scribes the  first  compensation  of  a  compass  before  leaving  a  navy  yard 
and  the  procedure  in  special  cases  when  compensating  on  one  heading, 
appendix  C,  the  use  of  azimuth  tables  in  finding  Z,  M,  f,  and  a  great 
circle  course;  appendix  D,  Dr.  Pesci's  nomogram  and  its  use  Co  the 
navigator. 

t^mo,  76s  +  xvi  pages,  illustrated  by  diagrams  and  many  ttjrt  ligmret. 
Price  $4.00.    Postage  16  cents.  J 


A  Manual  of  International  Law  for  the  use  of  Naval  Officers 
(1911). 

By  Rear-Admiral  C.  H.  Stockton,  U.  S.  N..  Retired.  Sometime 
Lecturer  upon  International  Law  at  the  Naval  War  College,  author  of 
"  The  Laws  and  Usages  of  War  at  Sea :  a  Naval  War  Code." 

The  aim  of  this  work  is  to  present  sound  and  authoritative  informa- 
tion based  on  the  historical  and  accepted  policy  of  our  government,  as 
well  as  the  best  and  most  recent  European  views  upon  matters  of  in- 
ternational law. 

Contents:  Part  L  Introductory.— Chapter  I.  The  nature  and  scope 
nf  international  law.  Maritime  codes.  Recent  progress  in  codiiica- 
lion.    Observance  of  iniemaiionat  law. 

tat 
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Part  II.  Peace. — Chapter  II.  Sovereign  States.  Their  attributes 
and  formation.  Other  States  and  communities  affected  by  international 
law.  De  facto  Governments.  Insurgency.  Belligerency. — Chapter  III. 
Fundamental  rights  and  duties  of  States.  Territoriai  property  of  a 
State.  Territorial  jurisdiction  of  a  State.  Immunities.  Servitudes. 
Extradition. — Chapter  IV.  Jurisdiction  upon  the  high  seas  and  other 
waters.  Identification  of  vessels.  Piracy.  Inleroccanic  canals. — Chap- 
ter V.  Nationality.  Intercourse  of  States.  Relations  between  the  navy 
and  diplomatic  and  consular  officers.  International  fimctions  of  naval 
oflficcrs.  Protection  of  citizens  in  foreign  States. — Chapter  VI.  Treaties. 
Amicable  settlement  of  disputes.     Measures  short  of  war. 

Part  HI.  War.  Relations  Between  Belligerents.— Chapter  VII.  Gen- 
eral questions  as  to  war.  Armed  forces  of  the  State.  Maritime  war- 
fare.— Chapter  VIII.  Effect  of  war  as  to  persons.  EflFect  of  war  upon 
trade  and  property. — Chapter  IX.  War  codes.  Laws  of  war.  Geneva 
conventions. — Chapter  X.  Military  occupation.  Termination  of  war. 
Conquest. 

Part  IV.  Relations  Between  Belligerents  and  Neutrals. — Chapter  XI. 
Neutrality.  Rights  and  duties  of  neutrals.  Belligerent  acts  not  per- 
missible in  neutral  territory. — Chapter  XIT.  Blockade  in  time  of  war 
Contraband  of  war, — Chapter  XIII.  Destruction  of  prizes.  Transfer  to 
a  neutral  flag.    Enemy  character.     Convoy.    Resistance  to  search. 

Appendices:  I.  The  Declaration  of  Paris,  1856. — IT,  Regulations 
concerning  the  laws  and  customs  nf  land  warfare.— III.  Convention  for 
the  adaptation  of  the  principles  of  the  Geneva  Convention  to  maritime 
warfare. — IV.  Declaration  of  London. — V.  Convention  resoecting  the 
rights  and  duties  of  neutral  powers  in  naval  war, — VI.  Documents  and 
papers  carried  by  vessels  of  the  United  States. 

ijmo.  313  f>ag€s.  cloth.    Price  t^.oo.    Postage  tr  cents. 


Official  Drill  Books  for  the  U.  S.  Navy. 

AUTHORIZeO    BY  THE    NAVY    OEPARTUENT. 

The  Landing  Force  and  Small-Arms  Instructions  (Revised 

by  Captain  W.  F.  FuIIam,  U.  S.  Navy.  1912). 

f  The  contents  of  this  book  are  as  follows: — Part  I,  The  Landing 
Force.  Camping,  Military  Hygiene.  First  Aid,  Outposts  and  Patrols, 
Scouting.  Marches,  Advance  and  Rear  Guards.  Formations  for  Street 
Riots.  Wall  Scaling,  Field  Fortifications. — Part  II.  Manual  of  Guard 
Duty.  Guard  Mountinf?.— Part  HI.  Extended  Order.— Part  TV.  Drill 
Regulations  for  Artillery,  Artillery  in  the  Field. — Part  V.  Firing 
RcRiilations  for  Small-Arms. — Part  VI.  Infantry  Drill  Regulations 
(Close  Order). 
■  The  instructions  for  the  Landing  Force  have  heen  made  as  practi 
f  cable  as  possible.  The  Drill  Reprulations  for  Infantry  are  based  upon 
the  1911  Army  Regulations.  All  the  principles  of  the  latter  are 
adopted  for  the  Navy,  but  only  those  formations  and  military  move- 
ments have  been  included  that  are  necessary  efficiently  to  carry  out 
the  practical  work  that  may  be  required  of  a  naval  landing  force;  all 
other  Infantry  formations  being  omitted. 

Changes  in  the  Navy  manual  of  arms,  the  facings,  and  other  minor 
features,  not  essential  to  practical  uniformity  in  cooperation  with  the 
Army,  have  been  avoided. 

The  Firing  Regulations  for  Small-Arms  conform  in  all  essentia* 
particulars  to  the  new  Army  Regulations. 

The  Physical  Drill  without  Arms  (setting-up  exercises),  has  been 
greatly  simplified  and  improved. 

Fully  illustrated,  full  Hexihle  leather  binding,  with  pocket  and  tuck 
Price  $t.ffi.     Posianf  3  cents. 
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Boat-Book  (Revised*  1908). 

This  manual  contains  instnictions  on  all  matters  pertaining  to 
boats,  boat  exercises,  etc.,  as  well  as  the  boat  signal  code,  and  is  divided 
under  the  following  headings: — I.  Boats  in  grencral.— 11.  Boat-|fear 
and  equipment. — III  Life-boats. — IV.  Drills  and  exercises — (i)  Tac- 
tical exercises;  (2)  Ordinary  service  (unequipped  boats);  a.  under 
oars;  b,  under  sail;  c,  steam  boats;  (3>  Armed  boat  expeditions; 
(4)  Abandon  ship. — V.  General  instructions  concerning  aenrice  to 
ships*  boats.— Vr  Boat  Salutes  and  Boat  Etiquette.— VII.  Reirul*«ion« 
for  preventing  collisions  so  far  as  they  apply  to  boats,  and  a  list  of 
buoys  used  in  U.  S.  waters.— VIII.  Signals:  Navy  signals,  boal 
signals. 

The  boat-book  supersedes  the  Boat  Signal  Book.  iSgS.  Pages  37 
to  135  of  that  book  are  unchanged. 

fttU  flexible  Icaihcr  bmdina  ouJ  tuck.     Price  90  cfnts.     P&stORt 
cents. 
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Ship  and  Gun  Drills  (Revised,  1907). 

This  drill  book  is  designed  to  cover,  so  far  as  practicable,  all  drilU 
and  exercises  which  are  carried  out  exclusively  on  board  ship-  It  is 
divided  into  seven  parts,  which  arc  briefly  described  below.  A  tabic 
of  contents  precedes  each  part.  ^H 

Part  I.     (i)  Organization.     (3)   Practical  Naval  Gunnery.  ^| 

Part  II.  Gun  Drills  and  Notes  Thereon,  (i)  Safety  Orders  anJ 
Precautions,  (a)  Notes  on  Drills  for  Main  Battery  Guns.  (3) 
Notes  on  Sights,  Firing  Attachments.  Miss-fires,  Primers,  Gas  Checks, 
etc.  (4)  Notes  on  Turrets  and  Turret  Mounts.  (5)  Drills  for 
Main  Battery  Guns.  (6)  Notes  on  Drills  for  Secondary  and  Machine 
Guns. 

Part  III.  Emergency  Drills,  (i)  Collision  Drill,  (a)  Piuviawn 
Call  and  Abandon  Ship.  (3)  Fire  Drill.  (4)  Fire  and  Rescue  I^rty. 
(5)  Clear  Ship  for  Action.     (6)  General  Quarters. 

Part  IV.  (i)  Smokeless  Powder.  (2)  Gun  Cotton.  (3^  Tor- 
pedoes. 

Part  V.     Notes  on  Various  Ordnance  Material.  ^M 

Part  VI.     Physical  Exercises.  ^| 

Part  VII.     Music  and  Bugle  Calls. 

Futly  illustrated,  full  flexible  leather  binding,  with  pocket  amd  tuck; 
gold  stamping     Price  $i.PO.    Postage  j  cents. 

School  of  the  Ship,  etc.  (igio).  ^| 

By  Commander  A.  W.  Grant.  U.  S.  N.  A  treatise  on  Kaval  Tactict. 
Illustrated  by  numerous  diagrams.     Revised  Edition,  1910. 

Contents:  I.  Definitions — Tactical  Survey  of  Ship — School  of  the 
Ship — Turning  Trials.  Tactical  Diameter,  Helm  Curves.  Steaming 
Data,  Steaming  Curves. — II.  Offensive  Weapons — Ram.  Torpedo,  and 
Gun — Tilcments  of  Tactics — Summary  of  all  Formations — Advantages 
and  Disadvantages. — III  Problem  I.  Two  Ejqual  Hostile  Squadrons  in 
Parallel  Columns,  etc.— Problem  II,  Two  Equal  Hostile  Squadrons. 
One  in  Superior  Position — Problem  III,  Two  Equal  Hostile  Smjad- 
rons,  One  in  Inferior  Position — Problem  IV.  Theoretical  "  Battle  of 
the  Azores  "—Problem  V,  Battle  of  the  Yalu,  September  17.  1894— 
Problem  VI,  Battle  of  the  Yellow  Sea.  August  10,  1904— Problem  VII. 
Battle  of  Tsushima.  May  27,  1905— Remarks.- IV.  Intercepting.  Chas- 
ing. Searching.  Scouting. — V.  Notes  on  Handling  Ship. 

8vo,  tS4  pages,  illustrations,  bound  in  full  cloth.    Price  $iX>0^    Poi 
age  IS  cents. 
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Ordnance  and  Gunnery  (1910). 

The  latest  work  on  these  subjects,  revised  by  officers  of  the  U.  S. 
Navy,  under  the  supervision  of  the  Head  of  the  Department  of  Ord- 
nance and  Gunnery  of  the  Naval  Academy.  The  main  purpose  has 
been  to  illustrate  fundamental  principles  and  general  types,  upon  the 
belief  that  such  a  course  will  be  productive  of  better  results  than  im- 
parting a  superficial  knowledge  01  many  types. 

This  work  has  been  adopted  as  a  text-book  at  the  U.  S.  Naval 
Academy  in  place  of  the  1905  edition  of  Fullam  and  Hart. 

SvOj  x'\'4S0  pages  and  Ulusfrations,  bound  in  full  cloth.  Price 
$4.00.    Postage  22  rents. 

The  Recruit's  Handy  Book,  U,  S.  Navy  (Revised,  1910), 

By  Lieut--Commander  W.  F,  Fullam,  U.  S.  Navy.  A  most  useful 
primer  for  the  Naval  Recruit.  It  shows  him  what  the  Navy  offers 
him  in  the  way  of  a  career,  and  it  contains  instruction  in  the  rudi- 
ments of  a  seaman's  profession. 

J02  pages,  flexible  buckram  cover.    Price  25  cents,  postpaid. 

The  Genius  of  Naval  Warfare.     I.  Strategy. 

By  Commander  Rene  Davcluy,  French  Navy.  Translated  by 
Philip  R.  Alger.  U.  S.  N. 

Contents:  Introduction. — I.  The  Principles  of  Naval  Strategy. — 
General  Considerations.  Aim  and  Means  of  War.  The  Principal  Ob- 
jective. Concentrations.  Interior  Lines.  The  Policy  of  Guarantees. 
Alliances.— II.  The  Elements  of  Naval  Strategy. — Offensive  and  De- 
fensive. Geography.  Secrecy  of  Operations.  Information  and  Com- 
munications. Bases  of  Operations.  The  Radius  of  Action.  Speed. 
Homogeneity. — III.  Operations. — The  Attack  and  Defense  of  Coasts. 
The  Conquest  of  Over-Seas  Territory.  Commerce  Destroying, 
Blockades.  Passages  by  Main  Force. — IV.  The  Auxiliaries  of  Strat- 
egy.— The  Plan  of  Campaign.  Public  Opinion.  Preparation.  The 
Doctrine.  Grand  Maneuvers.  The  War  Game. — V.  txamples. — The 
War  of  American  Independence.  Napoleon's  Naval  Strategy.  The 
American  Civil  War.  The  War  between  Chile  and  Peru.  The  Span- 
ish-American War.     Conclusion  of  Volume  I. 

Svo,  2gS  -f-  fill  pages,  cloth.    Price  $t.2f.     Postage  14  cents 

The  Genius  of  Naval  Warfare.    II.  Tactics. 

By  Commander  Rene  Davehiy,  French  Navy.  Translated  by  Philip 
R.  Alger.  U.  S.  N. 

Contents:  Introduction.— I.  History.— 11.  The  Object  of  Battle.— 
III.  Armament.— IV.  Mass.— V.  Battle  Range.- VI.  The  Order  of 
Battle  and  Position  for  Fighting. — VII.  The  Period  of  Approach.— 
VIII.  The  Battle.- IX.  Reserves.— X.  Pursuit.- XI.  Night  Battles.- 
XII.  Signals.— Xin.  Cruising  Tactics.  Rattle  Tactics.— XIV.  On 
Command. — XV.  Moral  Factors, — XVI.  Physical  Factors.— Appendix. 

Svo,  104  -I-  via  pages,  cloth.    Price  $r.oo.    Postage  to  cents. 

War  on  the  Sea. 

By  Captain  Gabriel  Darricus.  French  Navy.  Translated  by  Philip 
R.  Alger,  U.  S.  N. 

An  exposition  of  the  basic  principles  of  naval  strategy  and  tactics 
by  the  Professor  of  Strategy  and  Tactics  at  the  French  Naval  War 
College. 

Contents  :  I.  Object  of  the  Course.  Statement  of  its  Program.— 
n.  The  Military  Art  of  Alexander,   Hannibal.  C«s»r,  Frederick   the 
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Great,  and  Napoleon.  The  Naval  Stratc^  of  Napoleon, — IlL  A« 
Historical  Study  of  the  Strategy  and  Tactics  of  Doqucsne,  Tounrill^ 
Suffren  and  Nelson.— IV.  American  Civil  War.  Italian  War  (Lian). 
Chile  and  Peru.  Admiral  Courbet's  China  Campaign.  China  and 
Japan. — V.  Spanish-American  War. — VI.  Russo-Japanese  War. — VIL 
Resum6  of  the  Lc«ons  of  History.  Objectives  of  Wars.  Role  of 
Fleets.  Value  of  the  Offensive.  Blockade.  Command  of  the  Sea-— 
VIII.  Proof  of  the  Existence  of  a  Body  of  Fundamental  Doctrines. 
Opinions  of  Military  and  Naval  Writers. — IJC  General  Policy  of  Na- 
tions; its  Close  Connection  with  Strategy.  Applications  to  Freodi 
Navy.  Hereditary  Adversaries.  English  Policy.  German  Policy, 
New  Nations.— X.  Preparation  for  War.  Weapons  and  their  Employ- 
mcnL  Problem  of  the  Fighting  Fleet  Navy  Yards.  Coast  Defence. 
cic— Cloth,  $1.30.    rostagc  15  cents. 

The  Fundamentals  of  Naval  Tactics. 

By  Lieutenant  Romeo  Bemoiti,  Royal  Italian  Navy.  Translated 
by  Lieutenant  H.  P.  Mcintosh,  V.  S.  Navy. 

A  systematic  codification  in  treatise  form  of  the  mathematical  prin- 
ciples of  naval  tactics.  The  author  is  the  instructor  in-  the  art  of 
naval  war  at  the  Royal  Italian  Naval  Academy,  and  his  name  is  well 
known  as  a  writer  of  much  original  thought  on  naval  tactics. 

Contents:  Part  I.  The  Elements  of  Maneuvering.  Part  IL  Ma.neu- 
vering.    Part  HI.  Tactical  Action  as  a  Whole. 

i^mo,  284  f>ascj.  bound  in  cloth.    Price  $1.00.    Postage  so  cents. 

Elements  of  Naval  Warfare  (1909). 

By  Commander  Carlo  B.  Brittain.  U.  S.  Navy.  Head  of  Department 
of  Seamanship,  United  States  Naval  Academy. 

This  brief  treatise  is  intended  for  the  use  of  midshipmen  of  the 
United  States  Navy.  Its  purpose  is  to  acquaint  them  at  the  outset  of 
their  career  as  officers  with  the  principles  which  underlie  the  wa^ng 
of  successful  war,  and  to  set  their  thoughts  toward  the  attainment  of 
a  deep  knowledge  of  warfare. 

i3mo,  124  pages,  bound  in  cloth.    Price  $t.oo.    Postage  0  cents. 

Hints  for  Junior  Officers  Doing  Line  Duty  (1909). 

By  Lieutenant  B.  B.  Wygant.  U.  S.  Navy. 

^  pages,  paper  cater.    Price  15  cents.    Postage  .?  cents. 

Handy  Book  for  Enlisted  Men  of  the  Engineer  Department 
(1909), 

By  Midshipman  B.  R.  Ware.  Jr..  U.  S.  Navy. 

A  brief,  practical  aid  for  the  men  composing  the  engineer  department 
of  a  sea-going  ship. 
as  pages,  Hexibic  buckram  cozer.    Price  so  cents.    Postage  i  cents. 


Naval  Construction  (Revised  and  enlarged,  1909). 

By  Naval  Constructor  R.  H.  M.  Robinson.  U.  S.  N.  A  modern 
text-book  in  the  course  of  naval  architecture  for  midshipmen  of  the 
first  class,  prepared  with  a  view  to  the  special  requirements  of  the 
U.  S.  Naval  Academy  and  based  upon  the  practice  of  the  »ervicc  of 
the  U.  S.  Navy. 
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Contents:  I.  Historical.— 11.  Definitions.— III.  CalcuUtions— IV. 
Conditions  of  Equilibrium— V.  Stability  at  Large  Angles  of  Inclina- 
tion,—VI.  Steering  and  Turning  of  Ships.— VII.  Rolling  and  Oscilla- 
tions.—VIII.  Strength. — IX.  Classification.  Building,  Launching,  etc. — 
X.  Materials,  Tests,  and  Fastenings. — XI.  Keels  and  Framing. — XII. 
Decks,  Beams,  Stanchions,  etc— XIII.  Outside  and  Inner  Bottom 
Plating.— XIV.  Watertight  Subdivision.  Bulkheads,  Doors,  etc— XV. 
Stems,  Stcmposts.  Rudders,  and  Shaft  Struts.— XVI.  Ventilation.— 
XVII.  Corrosion,  Fouling,  and  Painting. — XVIII.  Coaling. — XIX. 
Auxiliary  Machinery.  Drainage.  Flooding,  and  Pumping. — XX.  Armor 
and  Deck  Protection.— XXI.  Resistance  and  Model  Tank.— Index, 

Svo,  s8s  -f  VH  pages,  iUustrated  by  162  Hgurrs  and  5  />Ai/«.  Frier 
■    $3-75-    Postage  a  cents. 

A  Battleship's  Order  Book. 

A  Battleship's  Order  Book  (1908),  by  Li  cut -Commander  A.  B. 
Hoflf,  U.  S.  N.,  follows  the  present  generally  accepted  ideas  and  regu- 

klations  of  the  service  and  the  Atlantic  Fleet  in  regard  to  liberty,  uni- 
form, punishments,  routine,  etc.  No  attempt  is  made  to  bring  special 
ideas  on  these  subjects  to  the  front. 

In  covering  most  of  the  points  about  which  the  author  considers 
"  orders "  necessary,  the  book  is  intended  as  an  aide  memoire  to 
executives. 

As  it  is  interleaved,  all  officers  of  a  ship  may  use  it  as  a  Station  Bill 
and  Order  Book — changes,  additions,  and  modifications  being  noted  on 
the  interleaves, 
h        i^tno,  96  pages  text,  p6  pages  blank,  full  cloth.     Price  75  cents, 
^   Postage  p  cents. 

The  Naval  Artificer's  Hand-Book  (1908). 

Compiled  and  arranged  by  Chief  Carpenter  McCall  Pate,  U.  S. 
Navy,  mstructor  in  Artificer  School,  Navy  Yard,  Norfolk.  Va. 

A  hand-book  of  general  information,  officially  authorized  and  en- 
dorsed by  the  Navy  Department,  appertaining  to  the  care  and  preser- 
vation of  the  hull  and  fittings  and  the  operation  of  auxiliary  machinery 
on  ships  of  the  Navy;  containmg  rules  and  tables,  descriptions  of  the 
drainage,  sanitary,  and  ventilating  systems,  etc.,  and  standard  formuUe 
for  mixing  all  kinds  of  paints  used  on  iron  or  steel  vessels. 

^        S8  pages,  black  flexible  leather,  with  pocliei  and'  tuck.    Price  p5  cents. 

"    Postage  4  cents. 

U.  S.  Navy  Cook  Book  (1908). 

Prepared  by  the  direction  of  the  Bureau  of  Navigation  at  the  School 
for  Cooks  and  Bakers,  U.  S.  Naval  Training  Station,  Newport,  Rhode 
Island.  All  the  methods  and  recipes  given  have  been  tried  with  suc- 
cess at  the  Cooking  School. 

Contents:  The  Navy  galley. — Methods  of  cooking. — Recipes: — 
Beef  dishes. — Special  beef  dishes. — Veal  dishes. — Mutton,  ham,  and 
bacon. — Macaroni. — Soups. — Dough  and  yeast. — Muffins  and  corn 
bread. — Cakes  and  puddings. 

6^  pages,  Aexibie  library  duck.    Price  m  cents.    Postage  4  cents. 


Electrical  Installations  of  the  United  States  Navy  (1907). 

By  Commander  Bums  T.  Walling,  U.  S.  Navy,  and  Julius  Martin, 
E.  E.,  Master  Electrician  of  the  Equipment  Department,  Navy  Yard. 
New  York. 
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A  Manual  of  the  latest  approved  material,  inctuding  its  nse.  open- 
tion,  inspection,  care,  and  management,  and  method  of  installation  on 
board  ship. 

Contents:  I.  Incandescent  Lamps. — 11.  Arc-Lamps  and  Search- 
Lights. — in.  Standard  Wire. — IV.  Wiring  Appliances. — V.  Generating 
Sets. — VL  Generating  Sets  (Continued). — VII.  Motors. — Vlli.  Mo- 
tors (Continued). — ^IX,  Miscellaneous  Motor  Applications. — X.  The 
Inspection  of  Generating  Sets  and  Motors. — XI.  Auxiliary  Apparatus 
and  Instruments  used  with  Generating  Sets  and  Motors  or  for  Tests. — 
XII.  General  Notes  on  Generating  Sets  and  Motors. — XIII.  Electrical 
Fixtures  and  Lanterns.— XIV,  interior  and  Exterior  Communication. — 
XV.  Notes  on  Installation. 

Svo,  648  pages,  joo  iUustrations,  full  cloth,  tnce  $3.73^  Postage 
jg  cents. 

Internal  Combustion  Engines  (1907). 

By  Commander  John  K.  Barton.  U.  S.  Navy,  Head  of  Department 
of  Engineering  and  Naval  Construction.  U.  S.  Naval  Academy. 

An  elementary  treatise  on  gas.  gasolene,  and  oil  engines  for  the  in- 
struction of  midshipmen.  Well  illustrated,  clear  and  concise  in  style. 
A  convenient  hand-book  for  officers  desiring  a  good  working  knowl- 
edge of  the  essential  particulars  of  this  class  of  engines. 

Contents:  I.  Introductory. — 11.  Types  of  Explosion  Engines — IIL 
Gaseous  Fuels. — IV.  Oil  Engines. — V.  Engine  Tests. — VI.  Practical 
Operation  and  Management  of  the  Explosion  Engine. — Appendix. 

8z'Q,  135  pases,  5^  illustrations,  cloth.    Price  $i.QO,    Postage  to  crmi. 


Naval  Engines  and  Machinery  (Revised  and  enlarged,  1906). 

By  Commander  John  K.  Barton.  U.  S.  Navy,  Head  of  Department 
of  Engineering  and  Naval  Construction,  U.  S.  Naval  Academy. 

A  tcxt'book  for  the  instruction  of  Midshipmen  and  for  officers  pre- 
paring for  examination,  fully  illustrated  with  upwards  of  260  text 
figures  and  35  plates  8  x  10  inches,  bound  separately. 

Contents: — I.  W^ork  and  Efficiency. — II.  The  Action  of  the  Steam. 
— III.  Description  and  Nomenclature  of  Naval  Engines. — IV.  The 
Slide  Valve. — V.  Valve  Gear  and  Reversing  Arrangements. — VI.  The 
Multiple  Expansion  Engine. — VIL  Cylinders,  Details,  Attachments.— 
VI U.  Crosshead-Connecting  Rod,  Crank  Shaft— IX.  Condenser  and 
Its  Fittings— X.  The  Indicator.— XI.  Curves  of  Crank  Effort.— XII. 
Drainage,  Pumping  and  Fire  System. — XIII.  Propulsion  and  Screw 
Propellers. — XIV.  Auxiliary  Mnchinery. — XV.  Steam  Turbines. — XVI. 
Engine  Balancing. — XVII.  Operation  and  Management — XVIII.  Port 
Service.  Examinations.  Adjustments  and  Repairs. — XIX.  The  Or- 
ganization of  (he  Engineer  Division,  Assignment  of  Men,  Station  Bills, 
Coaling  Details,  etc. 

Appendix:  Regulations  for  the  Care  and  Preservation  of  Machinery 
— Spare  Parts  Carried  on  Board  Ship — Workshop  Machinery — Tools, 
etc, — Steam  Tables — Navy  Specifications  for  Stores  and  Material — 
Inspection  of  Material,  Steel  and  Iron.  Copper,  Brass  and  Bronre — 
Comparison  of  the  Different  Methods  of  Working  Evaporators — Ex- 
amination Questions  in  Engineering  for  Line  Officers  for  Prooiaciaa. 

St'o,  6iq  pagt's.  full  cloth.    Price  $4.75.    Postage  3S  ccttfs. 
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Mechanical  Processes  (1906). 

By  Commander  (now  Rear-.Admiral)  John  K.  Barton.  U.  S.  Nivy. 

A  practical  treatise  on  workshop  appliances  and  operation  for 
instruction  of   midshipmen.     The  operation  of  an   engineering  plant 
treated  as  a  whole  in  a  manner  as  concise  as  is  consistent  with  clear 
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ncss.  Us  aim  is  to  give  as  briefly  as  possible  all  the  information 
needed,  avoiding  all  unnecessary  matter.  Fully  illustrated  by  366  text 
figures  and  plates. 

Contents:  I.  Construction  Materials  and  their  Production — Iron. — 
IT.  Steel  and  its  Manufacture — Nnn-Ferrous  Metals  and  Alloys. — Til. 
Wood- Working  Shop — Pattern-Making. — IV.  Moulding  and  Casting. — 
v.  Steel  Castings. — Brass  Founding. — VI.  The  Forge. — VII.  The 
Machine-Shop. — VJII.  Vise  Work  and  Tools. — IX.  Machine  Tools — 
The  Screw-Cutting  Power  Lathe.— X.  Lathe  Tools  and  Attachments. — 
XI.  Other  Forms  of  T-athes  and  Machine  Tools. — XII.  Boring  and 
Turning  Mills  and  Milling  Machines. — XIII.  The  Boiler-Shop  and 
Equipment. 

Appendix:    Data  and  Useful  Information. 

Svo,  336  toges,  full  cloth.    Price  $3.50.    Postage  20  tents. 

The  Principles  of  the  Deviation  of  the  Compass  and  its  Cor- 
rection (1906). 
By  Commander  L.  M.  Nulton,  U.  S.  Navy. 

8vo.  16  pages.  4^  illustrations.  Bound  in  paper.  Price  20  cents. 
Postage  5  cents. 
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Notes  on  International  Law  (1904). 

By  Lieut.  C.  P.  Eaton.  U.  S.  N..  member  of  the  New  Jersey  Bar. 
T*his  book  consists  of  questions  which  have  been  ask.*d  on  examination 
of  Line  Officers  of  the  U.  S.  Navy»  with  their  answers;  others  arranged 
so  as  to  bring  out  the  subjects  more  fully,  with  answers,  together  with 
Situations  and  Solutions  propounded  and  solved  at  the  U.  S.  Naval 
War  College.  The  form  of  "Questions  and  Answers"  is  a  very  con- 
venient one  in  many  ways. 

Svo,  TjQ  ffages.  hound  in  Hcxible  cloth.    Price  $1.00.    Postage  7  cents. 

The  Oscillations  of  Ships  (1903). 

Compiled  and  edited  by  the  Department  of  Marine  Engineering  and 
Navat  Construction.  United  States  Naval  Academy. 

Chapter  I.  Unresisted  Rolling  in  Still  Water. — Chapter  II.  Influ- 
ence of  Resistance  on  Rolling  in  Still  Water. — Chapter  III.  Deep-sea 
Waves. — Chapter  IV.  The  Oscillations  of  Ships  among  Waves. 

Bound  I"  Hexiblc  cloth.    Price  }0  cents.    Postage  5  cents. 

Notes  on  Steam  Engineering  (1901). 

Arranged  for  the  use  of  Officers  of  the  Old  Line  of  the  Navy. 

Svo,  tS4  pages.    Bound  in  paper.    Price  50  cents.    Postage  to  cents. 


The  Naval  Institute  has  a  full  set  of  its  Proceedings  bound 
up  in  half  morocco,  60  volumes.    Price  $160.00. 


Address  all  orders  to  the 

Secretary  and  Treasurer  of  the  U.  S.  Naval  Institute^ 

ANNAPOLIS,  MARYLAND, 
(IB) 


TUEKMir  WELD  ON  STEHNFUST  OF  STF.AMSHIP. 

These   c«a   b«   couplel«d    without   keeplorf    the  vessel   In    drydoch 

^are    then    (wa    days. 


Large  Repairs 

Executed  by  Contract 


We  weld  sternposts  and  rudder  frames  of  steamships,  fly- 
wheels,  gear  wheels,  c^ank$hafts^  locomotive  frames,  electric  motor 
cases  and  all  other  brolcen  wrought  iron  and  steel  sections. 

We  can  do  the  work  anywhere,  as  all  our  appliances  arc  Light 
and  portable  and  may  be  BROUGHT  TO  THE  JOB. 

Estimates  submitted  on  receipt  blue  print  or  sketch  giving  full 
dimensions  and  showing  exactly  what  is  to  be  done. 

Write  for  Pamphlet  No.  20-\I  which  gives  full  information. 


Goldschmidt  Thermit  Company 

90  WEST  STREET.  NEW  YORK 

432-436  FoUom  Si..  San  FreacUco  103  Klchmond  Si 


(M) 


WELDED  STEEL  STEAM  AND  WATER  DRUMS 


FOR  HATFR  TIRE  BOILERS 


Ciiibod>lod   .Strendib    with    Lldhl- 
ness  and  Fr«edotii  from  Lealiadc 
Incldrot  lo  rivaled  Stmclnrc*  t 


Morison 

Suspension 

Furnaces 

Fox  Corrugated 

Furnaces 

Welded    Steel  Tanks. 
J  Receivers,  etc. 

THE  CONTINENTAL  IRON  WORKS 

West  and  C»ly«r  Streeti      -       -       BOROUGH  Or  BROOKLYN.  New  York 

Near  lOih  and  33rd  Slrcet  rerriet 


LIDGERWOOD 

Ships'  Winches 
and  Steering  Engines 


Built  on  duplicate  part  system. 
A  "SUPERFINE"  WINCH-FIat,  poU 

ishetl  all-metal  frictions — no  wood 
or  iron  used. 
Tfa«s«  Wincfava  mc'f't  tbc  cxactlDg  Kp^ctfi* 
oatloDB  of   the  V.  t*.  War   it^uoricrrauHlora} 
Dcpt.  ami  (if  the*  V.  t*,   Nnvy   Uepx. 


LIDGERWOOD  MFG.  CO.,  96  Liberty  St.,  New  York 

BRANCH  HOUSESi 
Ohlcaeo.  BoitoB,  Plttibarr.  PhlUdfllpliiL,  Olevdlaad,  BfiftttlA,  LABdoD,  Sar. 


PORTABLE 
ALTERNATING   CURRENT 


WESTON 

Ammeters  and  Voltneters 

are  absolutely  dead-beat,  extremely 
sensitive,  and  practically  free  from 
temperature  error.  Their  indica- 
tions are  practically  independent  of 
frequency  and  of  wave  form, 

Cstattgi  0/  A**t»  j4.  C.  sm4  A'#w  D.  C.  SuHtth^Mr4 
Imtrumrnti.  mho  »f  our  ftrular  Sundsrd  tnttrumimt, 
tailt  if  /i»rmlih*4  itf«a  r#fu«j(. 

AX^STON  ELECTRICAL  INSTRUMENT  CO. 

New  York  Office,  114  Liberty  St. 

LONDON  RRANCH:    Audirr  Kou«r,  Ely  Place.  Holborn. 
PARI9.  FRANCE:   B.  H.  Ladtoi.  12  Rue  5t.  GeorcM. 
BERLIN:  Wctlon  Instrument  Co.,  Lrd.,  8clianeberc.CcDeM  Sir,  S 
9AM  FRANCISCO:  M2-C84   Miition  Street. 


NEWAKK,  N.  J, 
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BerwindWhite 

Coal  Mining  Co. 

PROPRIETORS,  MINERS  AND  SHIPPERS  OF 

Berwind's  Eureka 

Berwind's  New  River  and  . 
Berwind's  Pocahonta* 

SMOKELESS  J 

Steam  Coals 

Also  Ocean  Westmoreland  Gas  Coal 
OFFICES 

New  York    ....  No.  1  Broadway 

Philadelphia  ....  Arcade  Bldg.,  15th  St.,  and  So.  Pcnn.  Sq. 

Boston Staples  Coal  Co.,  Agts.,  No.  5)  Congrcs* 

Baltimore Kcyser  Building 

Chicago Peoples  Gas  Bldg. 

SHIPPING   WHARVES 

New  York    ....  ^  Eureka  Pier,  Harsimus 

I  Sixth  Street,  Jersey  City 

Philadelphia     Greenwich  Point 

Bahimore Canton  Piers 

Newport  News  and  Norfolk,  Va. 

EUROPEAN  AGENTS 

Cory  Brothers  &  Co.,  Ltd., 

3  FENCHURCH  AVENUE,  LONDON,  E.  O 
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U.  S.  Rifle  Team 
Victorious 


in 

Argentina 


A  Record  Breaking  Demonstration  of 

Du  Pont  Powder 

in  a  Foreign  Land 


For  information  address 

Rifle  Smokeless  Division 

I.  du  Pont  de  Nemours  Powder  Co. 

Wilmington,  Del. 


E, 
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THE  ALLEN  DENSE  AIR   ICE   MACHINE. 


Containa  oaly  air.    The  only  ice  mavhine  used  on  XT.  8.  men*of 
Demanded  by  the  npecificHtione  of  the  Navy  De^Hirtment. 

H.  B.  ROELKER,  41  Maiden  Lane,  N.  Y. 

Deeigner  and  ManQtadnrvr  of  Scnw  Propellers,  Ooosoltug  and  OmstnctiBf 
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•COtWC  P,  BUUW,  PttCB.  MVMM  P.  ttLXW,  J«.  .  MC  *  ff«M 

KEYSTONE    STRUCTURAL  CO. 

MANUFACTURERS  OP 

Structural  Work  for  Bufldings  and  Bridges 


IN 


IRON  AND  STEEL 

Shops :  ROYERSFORD,  PA. 

PHILADELPHIA  OFFICE:   Harrison  Building*  15th  and  Market  Streeta 


METALLIC  PACKINGS  valve  stems  of.  . 

MARINE,  STATIONARY 
LOCOMOTIVE  ENGINES 

The  United  States  Metallic  Packing  Co. 

PIIIUDELPHIA 
(It) 


Hamraerless !        Solid  Breech !        Automatically  Safe ! 

COLT  Caliber  ,25  AUTOMATIC  PISTOL 

This  compact  little  COLT  "Six-Shooter" 
is  only  4* J  inches  long,  weighs  but  13 
ounces,  yet  has  the  speed,  accuraci^ 
and  hard-hitting  (iiialities  that  give 
confidence  in  an  emergency. 

Just  FiU  the  Vest  Pocket! 

Combined  with  these  features  is  oh.toiute 
safetp  against  accidental  dtttcharge — the 
Grip  Safety  automatically  locks  the  action 
until  tlie  trigger  is  purposely  pulled— no  worry 
on  your  part. 

"You  Can't  Forget 
to  Make  it  Safe!" 

S««  One  at  Your  Dealer's 

Send  for  Detcriptive  Folder 

COLT'S  PATENT  FIRE  ARMS  MFG.  CO. 

HARTFORD.  CONN. 


Modern  Machinery  and  Ancient  Lubricants 

The  evolution  of  marine  machinery  culminating 
in  turbine  installations  brings  out  the  necessity 
of    improved   lubrication   and   better  lubricants 


ID?     •••••■ 


■  ifc'txvin 


NON-FLmBOILS 


ia<<l»  tl«ft» 


'<^" 


Stand  today  as  the  most  approved  form  of  petroleum  lubricants. 
They  combine  the  hesi  qualities  of  fluid  oils  nnd  greases  with  greater 
lubricating  efTiciency  and  durability.  They  do  not  thin  out  or  become 
gummy  and  show  a  marked  decrease  of  friction  load. 

Non-FIutd  Oils  are  made  in  grades  suitable  for  every  use  on 
marine  machinery  and  may  be  used  where  greases  or  oils  are 
now  employed,     tree  samples  for  any  service  upon  request. 

ORIGINATOnS  AND   SOLE   MANUFACTURCRS 

New  York  6  New  Jersey  Lubricant  Co. 

165  BROADWAY.  NEW  YORK 
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10,000 

Underwood  Typewriters 

Ordered  by  the 

Western  Union  Telegraph  Company 

Lareest  Type-writer  Sale  in  History 


'vr:^::^'^' 


Ttiis  deciiion  io  equip  in  thouiindi  ol  olficci  with  UfldcfwoDdi  vu  tcictted  tii«r  ■•  «Bt*B4c4. 
•eifcttlni  InTcitiKiiion  Irio  ihc  merita  of  all  wiitini  macNinrs — in  liitrtiic»lian  m»4e  br  e>f«n 
iclcgrkph  ofcttiQt*  tnit  piacdcal  mcchtnUiani.    Kccoinii^ioK  proven  aupctlMltr.ibJ*  c^caC  Tclcgrj 

Co'iTipinr  iwtidi  the  prize  to  the  inoit  p«rteci  trptvrltcr. 

The  Underwood 

if  Ant  In  mrctianlcil   conttfucilon  «nd    prac[icil    uiillir — hold*  %\\ 
■he  warld'i  record*  (nr  ipecd — bcM  fiti  crtrr  f}rti  tat  ipeclal  vork. 

The  Machine  You  Will  Eventually  Buy' 

UNDERWOOD  TYPEWRITER  CO.,  Inc..  Underwood  Bldg..    New    York 
BRAJNCKCS  IN  ALL  PRINCIPAL  CITIES 


Albany  Grease  is  absolutely 
a  wasteless  lubricant — it  ivill 
not  dnp. 

Matie  of  selecled  tallow  so  blendeil  as 
to  secure  the  lowest  melting  point  con- 
sistent with  ability  to  stay  in  the  cup  at 
the  temperature  of  the  surrounding  air. 

It  stays  on  the  bearings  where  it  is  need- 
ed :  will  not  runoff,  over  the  machine,  and 
onto  the  floor,  wasting  money,  creating 
work,  dirt  and  danger. 


No  sight  feeds  to  adju«i.  nim 
on  or  off. 
Albany  Grease  it  e<)ually  well  tdafV- 
cd  for  UM  on  all  moTing  parti  of  all  kind* 
of  machinery  — it  is  just  as  valuable  in  Mie 
place  as  in  another. 

Try   it  — at   our   eipenie— and    »ee 
yourself. 

A   liberal    sample,   an  Albany   Gi 
Cup.  and  our  new  book,  '*De*th  to 
lion,'*  will  be  sent  free  of  charge. 
your  name  and  aildress. 


h 


At  your  de*lcr-  if  not.  ordfir  direct 

ALBANY    LUBRICATING    CO. 

ADAM   COOKS   SONS.   Prop*. 
708-710   "WASHINGTON    STREET,    NE\V    VORK 
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DISTRICT  SALEIS  OFFICES : 

Botfoo 

Omm* 

N«w  York                       Pittoburgh 

Si.  I  mr» 
SdlUkeCtty 

Padfie  Co«(  RcpreM»uim>:  U.  S.  Sled  Produen  Co.  j  p^^^'l^'a^SL 
Export  RcprcMntatiTci :  U.  S.  Sted  ProducU  Co.,  New  Vofk  Cry 

For  tbe  convenience  of  cutlomer*  desiriDg  immediate  <lelivery,  ttocks  of  Shelby  Seanlet 

St«d  Tubing  ftfe  kepi  in  miny  large  cidet.     The  locAtioD  of  ttock  newetl 

to  any  ipcci&c  point  will  be  given  on  reqtmt. 
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THE  SAFE  WAY! 


Nickel-Steel  Forgings 
for  Vital  Engine  Parts. 

NICKEL  FOR  MCKEL  STEELl 


INTERNATIONAL  NICKEL  CO. 

NICKEL  REFINERS, 
43  Exchange  Place,  NEW  YORK. 


Jerome  Saccone  &  James  Speed  &  Co. 


UMITtD 


Wine  and  Spirit  Merchants 
and  Shippers         H 

MANUFACTURERS  AND  IMPORTERS  OF  ^^H 

CIGARS.  CIGARETTES  AND  TOBACCOS 

Head  Office— Waterport  Street,  Gibraltar 

London  Oflice — Dominica  Houk,   I  10  Fenchurch  Street 

Portsinouth  Office— 3  and  6  Bank  BuHdiag.  Elm  Giove,  SoutKtea 

Chatham  Office— 33  Railway  Street 

Devonport  Office— 75  Fore  Street 

Maha  OfBce— 20  Strada  Mezzodi 

MaUga  Office— JoK  Segaierva.  Floret  Gaida  3  (HuerU  Aha) 


The  Lord  Baltimore  Press 


PRINTERS  AND 
BOOKBINDERS 


BALTIMORE,  MD.,  U.  S.  A. 


fS2i 


ELECTRIC  BOAT 
COMPANY 

11  Pine  Street,  New  York  City 

BUILDERS  OF  THE 

Holland  Submarine  Boats 


(2S) 


Weinland  Cleaners  Operate 


-X 


P 


^/.^P 


TIMES  FASTER  THAN  OTUEB  TYPES  OF  BOILEB  TUBE  CLXANEBS 


Thll  Is  proved  by  the  followtnft  letter 
Laganda  Mffi.  Co..  Sprinfifieltl.  Ohio 


Cenlerville.  R.  I. 


Mar  LttL 

Dear  Sim:— Two  weeks  aflo  we  worked  eight  houra  tn  ten  lubes  with  another  msrliinr  %y*A  twn 
were  patches  of  scale  remaininfi  in  the  bends.    Yesterday  we  ran  the  Purcupioe  Head  through 
more  tubes,  and  so  far  as  I  can  see  they  are  all  perfecUy  clean.    This  we  did  in  eighc  •mT^ 
boura.    The  acaJo  varied  in  thickness  from  W  to  )%"  and  is  very  hard— has  tbe  * 
whetstona.  Yours  very  resi)ectfuUy. 

F.  O.  BASTO.  At  Warwick 

If  you  do  not  believe  our  ttBlement  that  WE[NLA^fD  CLEANERS  are  nevly  twic«  aa  f  aat  m 
kind»,  let  %u  Kcad  you  a  cleaner  on  triaL    CoDTtace  yourself.    Anyway  writ*  for  a«ar 


Parsons  Marine  Steam  Turbines 

Total  Horse  Power  of  Parsons  Marine  Tuibinet 
Built  and  Under  Construction 


British  Government  and  Colonies 

German  Government 

U.  S.  A.  Government  -         -         - 

French  Government  .         _         _ 

Russian  Government  ... 

Japanese  Government  -         -         - 

Chilian  Government 

Italian  Government  .         -         - 

Austrian  Government 

Argentine,  Spanish,  Brazilian,  Chinese,  Danish 

and  others       -         -         -         -         - 

Mercantile  Marine       -         .         _         - 

Steam  Yachts  -         .         .         - 

Grand  Total 


.530.300 

.101.000 
400.000 
362.700 
353.500 
335.100 
182,000 
1 79.300 
140,000 

324.900 

1.268.000 

34.200 

8.211,000 


Tbe  Parsons  Marine  Steam  Turbine  Co^ltd. 

97  Cedar  Street,  New  York  City 


(24) 


Products  of  the  G-E  Company 

MADE  ESPECMUY  FOR  MARINE  SERVICE 


Gasolene-Electric  Gen-  Meters  and  Instruments 

eratin£  Sets  Wire  and  Cable 

Steam  Engine  Generators  Wiring  Devices 

Turbo-Generators  Telltale  Boards 

Mazda  Lamps  Cooking  and  Heating  De- 
Arc  Lamps  vices 

Searchll^ts  Ozonators 


General  Electric  Company 


Largest  Clec1rlc«l  Manufacturer  In  the  World 
Principal   Office,   Schenectady^    N-   Y. 


Marine  Sales  Offices  in  the   Following  Cities  i 


Baltimore,  Md. 
Bustoa.  Mass. 
Baffalo.  N.  Y. 
Chfitunootfa.  Tenn 


Chicago.  III. 
Detroit.  Mich. 

(Off   of  aol'c  Aft.) 
Erie.  Pa. 
Los  Angeles,  Cal. 
New  Haven,  Conn. 
New  Orleans,  La. 

New  York,  N.  Y. 

Philadelphia.  Pa. 

Portland.  Ore. 

Providence,  R.  I. 

Kichmond.  Vb. 

San  Francisco.  Gal. 

Seattle,  Wash. 


■  ■      —  ■     ■  ■     B^ 

[      William  H.  Horstmann  Company      ■ 

I   Rfth  and  Cherry  Streets  PHILADELPHIA   | 

Military  Equipments 


Pmcc  LISTS 

ON  APPLICATION 


C«rreclncAS  la  mrtry  4cteU 
A  thorouch  knowMt*  «*  *^* 


Tte  Goiuila  sieam  Traj 

IS  A  WONDER. 

Especially  adapted  for  AVarioc  use 

WE  ALSO  M/mUFACTVaE  ^t 


REDUCING  VALVES,  PUMP  GOVERNORS,  BLOW  OFF 
VALVES  AND  OTIIKU  SPECIALTIES. 

WATSON  &.  IVIcDANIEL  CO. 


I 


146  N.  7TH  STREET,  PHILADELPHIA,    PA. 

BEND  70B  CATALOOXrS  HO,  tO. 


ESTABLISHED  1S44 


A.  Schraders  Son,  Inc.  "T^  Diving  Apparatus 


We  make  DiTen*  ontfitt 
of  all  kinds,  and  invito  In- 
qnlrleBfrom  Wreckeri,  Cod- 
tr»ctor§,  Bridge  Companiet, 
Water  Works,  or  any  one 
wbo  ta  tlilnklog  of  ating  an 
Apparatus. 


FURNISHER  OF 

DIVING  APFAIUTUS 

TO  U.  S.  NAVT 

and 
U   8.  ARMY  ENGINE 
CORPS 


TUS  . 

i 


28-30-32  BOSS  STBEET 


WBW  TOBK  CITY 


(2e) 


RICE  &  DXJVAXi 

TAILORS 

MODERATE  PRICES 

Anny  and  Navy  Uniforms  and  Fashionable  Civilian  BresB 
258  &  260  Fifth  Avenue,  New  York 

J.   R.   8TRAKAH  BIT.  2ttb  AVD  Mt2l  I 

Pipe  -Threading  and 

Cutting  Machines 

For  all  Bizea,  1-4  inch  to  18  iach 

STBHM  and    J» 
GRS  FITTERS 


HAND    TOOliS 


ALSO  PATENT  WHEEL 

,  .  PIPE  CUTTERS 


DIE^TOCKS  AND  VISES. 

SENO    FOR    CATALOOUE. 


D*  SAUNDERS'  Sons, 

No.  66  Atherton  St.,  YONKERS,  N.  Y. 


A  RIFLEMAN'S  INSTRUCTOR 

U.  S.  MARINE  CORPS  SCORE  BOOK 

(Second  Edition) 

Brief,  clear  and  simple.      Adapted 
to  beginners  and  advanced  riflemen 

Rcvjpcd   ctlitioM   iiiclmkv  Jiitlicrto  unpubiit^lu'd   iuforniatioii, 
furnishes  a  definite  outline  for  a  course  of  practical  iiietruct 
Adopted  by  the  Nnvy  Department  as  a  text  for  the  examination  of 
Marine  officers  for  promotion. 

Single  copies  I  5  c.  postpaid  Discounts  for  large  quantibcs 

INTERNATIONAL  PRINTING  CO.  1 

236  CHESTNUT  ST.  PHILADELPHIA,  PA 


THE  NAVAL  INSTITUTE 
HAS  FOR  SALE  A  FULL  SET 
OF  ITS  PROCEEDINGS 
bound  up  in  half  morocco,  SIXTY 
VOLUMES    -:-    -:-    Price  $160 


For  Space  and  Rates  in  our  advertising 
pages  communicate  with 

THE  GEO.  H.  (ilBSON  COMPANY 

ADVERTISING  ENGINEERS 

TRIBUNE  m  ILDINQ  -         -  NEW  YORK 

(Ml 


PHILADELPHIA,  PENNA. 


Labor  Saving  Machine  Tools 


I 
I 


■~'     CRANES     "" 


TRAVELING 


GANTRY 


LATHES 


TOOL 

GRINDING 

MACHINES 

HAMMERS 


DRILLS 

DRILL 

GRINDING 

MACHINES 

BorirrgMills 


PLANING   MACHINES 


SHAFTING   IN   ALL   ITS   BRANCHES 
FOR   ECONOMICAL 
TRANSMISSION   OF  POWER 


IMPROVED    INJECTORS    FOR    BOILER    SERVICE 


SPECIAL   TOOLS   FOR   NAVY   YARDS 

(20) 


isAKcT.  Mann, 

Prtsuient, 


Chas.  S.  Thorne.  Thos.  F.  F4itRiLrM 


I' ice- Prist  J  tnt. 


GentrAl  Afsmsgtr. 


POCAHONTAS  FUEL  CO. 

MINERS.  SHIPPLRS.  EXPORTERS 
AND   BUNKER    SUPPLIERS   OF 

"ORIGIN Al  POCAHONTAS"  COAL 

Pocahontas  Coal  from  the  celebrated  Baby  Mines,  West 
Mines,  and  Boissevain  Mines,  at  Pocahontas,  Virginia,  and 
irom  the  Caswell  Creek  Mines,  Shamokin  Mines,  Norfolk  Mines, 
Lick  Branch  Mines,  and  other  mines  in  McDowell  and  \Icrccr 
Counties,  West  Virginia,  owned  by  the  Pocahontas  Consolidated 
ColHeries  Company,  Incorporated,  heretofore  sold  under  agents' 
brands,  and  largely  used  in  the  past  by  the  United  States  Navy, 
since  April  Isr,  1910.  is  sold  exclusively  by  this  selling  department 
organized  hy  the  Pocahontas  Consolidated  Collieries  Company, 
Incorporated,  under  the  name  of 

Pocahontas  Fuel  Compaoy 

THIS  COAL  WILL  BE  HANDLED  AND  SOLD  UNDER  THE  BRAND  OF 

••ORIGINAL  POCAHONTAS"  COAL 


Nvw  Boclftod  AfeRti:  NEW  ENGLAND  Coal  ic  Coki  Co.,  DIftrlbuUng  Wbarf,  Sotwa  BmMt— 
Irereil  Dock.  ^^^^^^^^^ 

Cable  Address:  **  Pocahontas  " 

Codes:  "Watkin's."  "  Scott's  IOth."  "A.  B.C. 4tk  and  5th," 
"Western  Union,"  and  "Lieber's" 

OFFICES 

1  BROADWAY,  NEW  YORK  CITY 
Thomas  F.  Farreli.,  Gcn'l  Mgr.     Arthur  J.  MacBride,  Aut.  Gen*l  Mgr. 

BlueBeld,  W»t  Virj^inia.  117  Main  Street,  Norfolk.  Vir^aia. 

J.  H.  Hardy.  Manager.  £.  O.  Parkinson,  Manager. 

Fisher  Building,  Chicago.  III.,  Traction  Building,  Cincinnati,  Ohio, 

L.  M.  Brebdcn.  Manager.  E.  J.  Howe.  Manager. 

Board  of  Trade  Building.  Boston,  Mass.,  O.  L.  Alexander,  Manager. 


TIDEWATER  PIERS, 


LAMBERrS  POINT,  VA. 


London  Agents:  Evans  &  Reid,  Limited,  101  Leadenhall  Street, 
London,  E.  C.  England. 

The  first  shipment  of  coal  from  the  Pocahontas  Field  was  m«de  from 
the  mines  of  this  Company  al  Pocahontas.  Virginia,  in  1882,  which  mine* 
have  since  continuously  furnished  the  highest  grade  of  Pocahontas  coal. 

(80) 
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